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CASE STUDIES

INNOVATIVE FINANCING

SCHEMES

Under the current macro-economic trends,
the so far abundant support system for
renewables (mainly in the form of feed-in
tariffs and quota systems) has been drasti-
cally modified. In many EU countries, com-
panies are trying to find alternative ways
to secure financing for their renew - able
energy projects. Therefore, new ways of
attracting private capital for the realisa-
tion of green energy goals have to replace
the historical public schemes.

The European Green Deal of the EU
requires further, enormous investments in
demonstration projects and new storage
and flexibility technologies, besides gen-
eration facilities. In addition, the energy
transition will only become a success, if
citizens participate. The challenge is to
identify the appropriate policy options
and financial tools to attract and scale-up
private investments. There are, however,
already innovative and promising business

and financial models to promote the
deployment of RES in the EU.

The aim of the EurObserv’ER case studies
is to find such examples and describe them
soas toputforwardthe best practices and
the replicability of the future promising
financing mechanisms. The selection cri-
teriaforthe choice of case studies should
ensure diversity across regions and RES,
diversity across finance instruments/
mechanisms, success of approach and its
potential to bereplicated and awide range
of the “size” of actors/investors and the
resulting RES investments (capacity).

The current selection also takes into
account the fact that there were already
some case studies published in 2014, 2015,
2018, 2019, 2020, 2022, 2023, and 2024.

These are also available for download on
the project website: www.eurobserv-er.org
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EMPOWERING CITIZENS TO
DECARBONISE THE HEATING SECTOR

THE CHALLENGE OF
DECARBONISING THE
HEATING SECTOR

Heating accounts for asignificant
share of energy consumption and
greenhouse gas emissions across
Europe, particularly in buildings
and industry. Decarbonising this
sector is critical to achieving
national and EU climate goals, yet
it remains one of the most complex
transitions due to factors like high
infrastructure costs, technological
lock-in to fossil fuel systems and
technologies, and the long life
cycles of assets like gas and oil
boilers,among others.
Municipalities are at the fore-
front of implementing the hea-
ting transition, retrofitting their
buildings, deploying district
heating networks, and integra-
ting renewable heat sources like
geothermal energy, biomass, or
large-scale heat pumps. Howe-
ver, financing these efforts can
be challenging. Local authorities
often face tight budgets, limited
borrowing capacity, and lack of
technical expertise. Moreover, hea-
ting infrastructure involves long
investment cycles and requires
cross-sector coordination and
multi-stakeholder involvement,
further complicating project deve-
lopments (Martinez et al., 2022).
In response, innovative financing
models have emerged in various
European countries. This case
study explores two such models -
KommuneKredit from Denmark

and SemOp from France - that
offer different approaches to
fund municipal investment acti-
vities, such as in heating infras-
tructure. Each model illustrates
a different pathway to mobilise
capital, manage risks, and ensure
public value. Both cases offer
valuable learnings on how other
countries can implement similar
approaches?.

CASE 1: KOMMUNEKREDIT -
CENTRALISED FINANCING
FOR DANISH MUNICIPALITIES
KommuneKredit, the Danish
credit association for local and
regional authorities, was estab-
lished over 125 years ago to
support municipal investment
in Denmark. Until March 2025,
it functioned as a centralised
financial intermediary, issuing
bonds on global capital markets
and channelling the proceeds to
Danish municipalities and other
local actors. These entities, which
acted as borrowers, receive loans
or lease agreements to finance
infrastructure investments such
as district heating systems. As
of March 2025, KommuneKredit
no longer raises capital on the
global financial markets itself

through the issuance of bonds,
but receives all financing from the
Danish state. The state obtains
capital on the market even more
cheaply than KommuneKredit,
and ultimately guarantees the
loans of KommuneKredit.
Clients of KommuneKredit are
the 98 Danish municipalities,
five regions, and other local
actors benefitting from a 100%
local government guarantee. The
agency benefits from the joint lia-
bility of all municipalities and a
statutory requirement obligating
the national government to ensure
municipal solvency. This arrange-
ment significantly reduces the cre-
dit risk associated with municipal
loans.

The financial products offered by
KommuneKredit are loans and
financial leasing. These instru-
ments provide municipalities with
flexible and low-cost financing.
The processinvolves a robust due
diligence procedure that ensures
compliance with all relevant regu-
lations.

The high rating of KommuneKre-
dit is built on government bac-
king. This effectively eliminates
the default risk, making it a very
secure financing construct. This

1.Itis, however, important to note that both financing models do not only work
for financing innovative activities in the heating sector, but can also be applied
to otherinvestment needs. However, use in the past has shown that both the
KommuneKredit and the SemOp model are especially well-suited for complex,
large-scale, and long-term undertakings such as the decarbonisation of heating.
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also allows for funding to be
strategically diversified across
a broad spectrum of markets,
investors and products, reducing
reliance on any single source. The
dual role of municipalities, as
both borrowers and co-owners
of the institution, ensures strong
governance and responsible
financial decisions.

The primary advantages of Kom-
muneKredit lie in its ability to
provide affordable capital to mu-
nicipalities in need, its streamli-
ned administrative processes, and
its long-standing expertise and
experience in public financing.
However, the model’s success also
depends on centralised gover-
nance and strong inter-municipal
solidarity, which may be difficult
to replicate in countries with dif-

ferent federal, legal, and adminis-
trative structures.

CASE 2: SEMOP - PUBLIC-
PRIVATE PARTNERSHIP FOR
TARGETED PROJECTS IN
FRANCE

Started over a decade ago, the
French "Société Economique Mixte
a Opération Unique" (referred to
as “SemoOp”) represents a legal
and organisational innovation
for executing public infrastruc-
ture projects. Unlike Kommu-
neKredit's centralised approach,
SemOp is based on the formation
of a project-specific joint venture
between a municipality and one or
more private partners. These par-
tnerships are designed for asingle
purpose, such as developing a spe-
cificdistrict heating network, and

EUROBSERV’ER - EXAMPLES OF INNOVATIVE FINANCING SCHEMES - 2025

i
=1
x
=
~

Pipes for district heating in
Denmark

exist only for the duration of that
particular project.

Within this structure, the muni-
cipality maintains a controlling
minority share, while the private
sector provides the remaining
capital along with technical
expertise. This arrangement ena-
bles municipalities to retain stra-
tegic decision-making power while
benefiting from the capital and
know-how of private operators.
The legal form of a joint-stock
company ensures that the private
partners are economically incen-
tivised to deliver results, where
performance is monitored through
periodic evaluations. At the end of
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the project term, typically several
decades, the municipality may
choose to re-tender the contract.
The SemOp entity raises equity
from both public and private
stakeholders and may also secure
debt financing from banks under
market conditions. Financial risk
is limited to the capital invested
by each shareholder, while debt
providers manage their exposure

through credit assessments and
collateral arrangements.

Advantages of the SemOp model
include its capacity to mobilise
private capital, reduce adminis-
trative burdens typically asso-
ciated with concession contracts,
and maintain public oversight.
However, it also entails additio-
nal transactions and introduces
complexity through the need to

establish a new legal entity and
manage contractual and evalua-
tion processes. Additionally, the
time-limited nature of the partner-
ship can result in discontinuities,
even when a project is operating
successfully.

Table 1 presents and compares the
two examples - KommuneKredit
from Denmark and SemOp from
France - highlighting key features.

Tabl.1

Comparison of financing models

Feature | KommuneKredit | SemOp
Model Type Public financial agency/ intermediary Public-private partnership
. L Joint execution of specific municipal
. Low-cost capital for municipal infras- . : K .
Primary Goal infrastructure projects with private

tructure

sector

Capital Source

Financing through bonds via the central
government

Equity from public and private partners,
plus bank loans

Municipal Role

Sole borrower, full joint liability among
municipalities for bonds

Strategic minority shareholderina
joint venture

Private Sector
Role

No direct role (investors buy bonds
indirectly)

Provides capital and technical expertise
directly

Project Scope

Large-scale municipal developments

Specific time-bound projects

Final Borrower

Municipality

Public-private partnership

Government guarantee, diversification

Risk sharing, performance evaluation of

Risk Handling of investor and markets private partner
Legal ) Low (centralised model) High (re.qulres Iega.l e.ntlty, contracts,
Complexity evaluations, and distinct processes)
Contrql Centralised due diligence and oversight Public par'tner holds blocking minority
Mechanism and oversight rights

Contract Duration

Ongoing lending (not project-specific)

Time-bound to the project duration (can
last several decades, depending on the
project)
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RECOMMENDATIONS FOR
BROADER APPLICATION AND
REPLICATION

The presented approaches, tailored
to national, legal, and institutio-
nal conditions, can significantly
enhance the financial viability and
governance of the heating transi-
tion, helping Europe achieve its
climate and energy targets at the
local level. While it will not be pos-
sible to “copy and paste” either of
the two models to another country,
EU Member States may explore ele-
ments of the KommuneKredit and
SemOp models to be adapted and
incorporated into their own natio-
nal frameworks, e.g. through regu-
latory sandboxing approaches to
test replicability.

Countries aiming to accelerate the
heating transition and mobilising
large volumes of capital could
consider developing public finan-
cing institutions modelled after
KommuneKredit. These institutions
could issue green bonds or other
debt instruments to pool capital
for municipal investments, with
credit guarantees or loss-sharing
mechanisms provided by central
or regional authorities. Such insti-
tutions could help level the playing
field, especially for smaller munici-
palities that may find it difficult to
access capital markets directly.
Alternatively, countries aiming for
specific local projects and inclu-
ding private actors may benefit
from enabling municipalities and
otheractors to create time-bound,
project-specific joint ventures with
private actors, as portraited in the
SemOp model. These partnerships
can ensure efficient implementa-
tion and performance accoun-
tability, particularly for complex
infrastructure investments like
district heating networks.

Furthermore, both models provide
some interesting approaches on
how to mobilise capital and enable
complex system change needed
for transforming the heating sec-
tor. First, KommuneKredit show
that coordination is essential and
that national, regional, and local
actors must work hand-in-hand
to enable the heating transition.
Second, public administrations
benefit from cooperation with pri-

vate actors, as this fosters capacity-
building for municipal officials and
mobilises further private capital to
enable transition to happen where
it is needed and avoid top-down
approaches. Third, both models
demonstrate the need for strong
multi-level, private and public col-
laboration for long-term policy sta-
bility, as well as for clear framework
conditions to foster trust and help
to mobilise much needed capital. o
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GREEN BONDS IN CENTRALAND
EASTERN EUROPE: MOMENTUM,
CHALLENGES AND THE ROAD AHEAD

GREEN BONDS AS A
CORNERSTONE OF THE LOW-
CARBON TRANSITION

Green bonds are fixed-income
instruments designed specifically
to support projects and activities
that deliver environmental bene-
fits, e.g. in renewable energy,
energy efficiency, or climate
change mitigation and adaptation.
In their structure and mechanics,
they mirror traditional bonds but
distinguish themselves through
the commitment to use the pro-
ceeds exclusively for “green” pro-
jects, as well as being subject to
specific criteria, reviews or certi-
fications. In the EU, for instance,
the Taxonomy Regulation (Regu-
lation (EU) 2020/852) establishes
the standard for activities which
can be considered as green and
sustainable. Specifically, Annex |
of the Delegated Regulation (EU)
2021/2139 sets out the technical
screening criteria for activities
falling within that realm. These are
regularly reviewed and amended
in light of scientific and technolo-
gical developments.

Energy, in particular renewables,
grid modernisation, and energy
efficiency investments, absorb the
largest share of global proceeds
from green bonds. This predomi-
nance reflects the sector’s vast
capital requirements. Against this
backdrop, green bonds have emer-
ged as one of the most effective
channels for mobilising private

and public capital into energy
transition projects (Sobik, 2023).

CURRENT SITUATION AND
GREEN BOND INVESTMENT
TRENDS IN THE EUROPEAN
UNION

Under the European Green Deal,
green bonds are vital for financing
the shift toward a low-carbon eco-
nomy. Since their market debut,
they have emerged as a corner-
stonein the transition toward sus-
tainable finance and the European
Union (EU) is taking a leading role
in theirissuance and standardiza-
tion (EEA, 2024).

In Western European countries,
green bonds have seen sustai-
ned growth in recent years. The
stock of government-issued green
bonds reached €266 billion across
the EU by end 2022, roughly 1.7 %
of EU GDP, nearly triple the level
recorded in 2019 (€85 billion /0.6 %
GDP). France and Germany domi-
nate this landscape, holding about
€95 billion and €63 billion respec-
tively, together accounting for
nearly 60 % of the total outstan-
ding EU green debt. Green bonds
also rose significantly in relation
to total bonds issued. Notably, in
countries like Denmark, Sweden,
and Finland, green bonds com-
posed over 16% of all bonds issued
in 2023 (Eurostat, 2023).

As seen in Table 1, Western Euro-
pean countries dominate green
bond issuance relative to debt
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growth, with countries like Swe-
den, Luxembourg, Denmark, the
Netherlands, and Ireland showing
green bond issuance accounting
for over 20% of the change in gross
debt. By contrast, Central and Eas-
tern European (CEE) countries lag
significantly behind. For instance,
Poland and Lithuania issued green
bonds amounting to 2.1% and 0.5%
of the change in gross debt respec-

tively, more than ten times lower
than the leading Western countries.
Hungary, Latvia and Slovenia are
exceptions within the CEE and Bal-
ticregion, showing relatively stron-
ger performance at9.1%, 11.6% and
13.8%, respectively, approaching the
lower range of Western European
countries like Austria and Spain.

Green bonds can also be classified
based on the issuing entity, e.g.

national governments, sub-natio-
nal governments such as local
or regional governments, corpo-
rates, or financial institutions.
Figure 1 shows the concentration
of green bond issuance at the
central government level across
the EU, with an average of 1.2% of
GDP compared tojust 0.3% for state
governments and 0.2% for local
governments. While countries like

EUROBSERV’ER - EXAMPLES OF INNOVATIVE FINANCING SCHEMES - 2025

Wind farm near Koszwaty, Poland

Belgium, Spain, and Germany show
amore layered approach to public
green financing with considerable
activity by state governments,
activity is limited to central govern-
ments in CEE countries. France is
unique in its relatively high local
government participationin green
bonds, with volumes corresponding
to 1.3% of GDP issued at the local
level.
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Tabl.1 Tabl. 2

FIGURE 1 STOCKS OF GREEN
BONDS BY ISSUING MEMBER
STATE, END OF 2022

That said, the CEE region has

been historically slower in adop-
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like France, Germany, and the
Netherlands issue billions of Euros
in green debt annually. However,
with new frameworks and strate-

Poland made history in 2016 by

of the International Capital
Market Association (ICMA) and
funds projects in renewable
energy, sustainable agriculture,

and established arole model for

green bond market in 2020 by
issuing a €1.5 billion green bond
with a maturity in 2025, fol-
lowed by subsequent issuances

bond programme is part of its
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» Local government

becoming the first country to
issue a sovereign green bond.
Since then, it has successfully

sovereign issuers across the CEE
region (Ministry of Finance of
Poland, 2017).
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broader climate strategy and is
supported by annual reporting on
environmental impact and use of



Miejska Gérka wind farm in Poland

proceeds (AKK, 2023). Despite mar-
ket volatility, Hungary remains one
of the most active sovereign green
bond issuersin CEE.

ROMANIA: A NEW

ENTRANT WITH STRONG
INSTITUTIONAL BACKING
Romania launched its inaugural
sovereign green bond framework
in February 2024. The Ministry of
Finance of Romania published
detailed documentation, inclu-
ding a second-party opinion and
allocation criteria consistent with
EU standards, promoting trust
from investors and a considerable
oversubscription. According to the
Romanian Investor Presentation
(Ministry of Finance of Romania,
2023) and the World Bank techni-
cal case study (World Bank, 2025),
key eligible sectorsincluded clean
transport, sustainable water use,
and green energy.

Romania aims to further dee-

pen investor confidence through
transparency and adherence to
EU rules. Notably, this move aligns
with broader EU initiatives under
the InvestEU programme, increa-
sing Romania’s visibility in inter-
national capital markets.

BULGARIA: THE “NEW KID ON

THE BLOCK”

Although Bulgaria has not yet
issued a sovereign green bond,
momentum is building in the
country. The government is exa-
mining policy and regulatory fra-
meworks to facilitate issuance.
Financial institutions, such as First
Investment Bank (FIBank), are also
weighing inaugural green bonds
(SeeNews, 2023).

The European Bank for Recons-
truction and Development (EBRD)
is playing an important role
through technical assistance and
programmes, such as InvestEU, to
support financial sector decarbo-
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nisation (EBRD, 2025).

A GROWING BUT UNEVENLY
DISTRIBUTED TREND

While Poland and Hungary serve
as more mature, proven issuing
countries, Romania and Bulgaria
exemplify the growing institutio-
nal and financial readiness across
the region. Enhanced regulatory
frameworks, EU support, and
market interest suggest that green
bond issuance in CEE will accele-
rate in the coming years.
However, challenges remain.
Market depth, investor familia-
rity, and capacity building over
the coming years will be critical
for green bonds to set foot in the
region. By continuing to align with
EU standards and leveraging inter-
national financial institutions, CEE
countries can bridge the green
finance gap and contribute mea-
ningfully to the EU’s climate neu-
trality goals. o
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NEGATIVE ELECTRICITY PRICES
IMPACTING BUSINESS CASE
AND FINANCING OF RENEWABLES

WITH VARIABLE SUPPLY

In recent years, the installed elec-
trical capacity of solar and wind
energy in the Netherlands has
increased significantly. Photovol-
taic solar energy (solar PV) grew
from 90 MWp in 2010 to 24 GWp
in 2024. Onshore wind grew from
2 GW in 2010 to 7 GW in 2024 and
offshore wind from 228 MW in 2010

to 4.7 GW in 2024. In total, 35 GW of
renewable electricity generation
capacity isinstalled in the Nether-
lands, with a combined net electri-
city production of 54 TWh in 2024,
approximately 44% of the total
gross final electricity consumption
of 122 TWhin 2023.

With an increasing weather-
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dependent supply from solar and
wind, which receives suboptimal
dispatch incentives due to the
support scheme, i.e. to maximize
production rather than its sys-
tem value, the chance that supply
exceeds demand has increased.
As a result, there is a surplus of
electricity on the market, which

PV pannels in Germany
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causes negative electricity prices.
The number of hours with negative
electricity prices has significantly
increased in recent years. In 2020,
2021, and 2022 the annual number
of hours with negative prices was
less than 50.1n 2023, this amounted
to a total of 316 hours and for 2024
a total of 465. The Dutch Solar

PV Monitor 2024 expresses the
expectation that the still increa-
sing electricity from variable
renewable energy sources and the
possibly decreasing export oppor-
tunities to surrounding countries
may cause the number of negative
price hours to increase even more
in the future. At the same time, it
is envisaged that electrification of
industry, mobility, and other sec-
tors will continue, as well as the
uptake of flexibility options such
as storage, demand response,
renewable electricity curtailment,
and interconnection capacity in
response to increasing price varia-
bility. Both developments would
limit the number of negative price
hoursin the medium-term.

The number of hours with negative
electricity prices cannot easily be
translated into missed electricity
from solar and wind production
units. The loss of income depends
on the potential productionin that
hour, which can be different for
wind energy than for solar PV. For
example: an hour with a negative
price during a windy night has no
impact on the number of full-load
hours for solar PV.The Netherlands
Environmental Assessment Agency
(PBL) made an estimate for a one-
year period during 2023/2024: it was
estimated that almost 500 hours
with a negative electricity price will
lead, specifically for this period, to
anumber of missed full-load hours
of almost 230 for solar PV and of
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approximately 300 for wind energy.
The impact on the business case is
larger for solar PV than for wind,
since the number of full load hours
of solar PV is much lower than for
wind, thereby increasing the rela-
tive share of missed full-load hours.
Due to the increasing number of
hours with a negative electricity
price and therefore no feed-in pre-
mium, solar PV and wind energy
projects are receiving less produc-
tion subsidy than envisaged at
the start of these projects leading
to concerns are rising about their
bankability. Apart from hours with
negative prices, the lower capture
prices of solar PV and wind energy
in the Netherlands are compensa-
ted by the SDE++ subsidy through
alower corrective amountand the-
refore higher subsidies. For more
background, see the text box.

For the design of the SDE++, PBL
provides annual advice to the
Ministry of Climate and Green
Growth (KGG). In its advice from
February 2025, various measures
are mentioned to reduce or miti-
gate theimpact of the high number
of hours with negative electricity
prices on the business cases of
solar PV and wind projects. In her
letter to the Second House of 6 June
2025, the Minister of KGG stated
that she would not opt for com-
pensatory measures. The measures
proposed by PBL are listed below
for the sake of completeness, as
inspiration for the design of other



20

The Dutch Sustainable Energy Production and Climate Transition
Incentive Scheme (SDE++) provides a feed-in premium to com-
panies and non-profit organisations that generate renewable
energy or reduce CO2 emissions on a large scale. Among many
others, solar photovoltaics (PV) and wind power technologies are
supported. The SDE++ is an operating subsidy, available during the
operating period of the project. Solar PV and wind power are both
subsidised for 15 years. The budget for SDE++ is collected from all
electricity consumers and then allocated to projects that apply
for an SDE++ subsidy. The total budget for the complete scheme
(all technologies) usually ranges from 5 to 12 billion euro in each

subsidy round (this amount refers to the reservation for the full 15~

years). The core feature of SDE++ is to subsidise the unprofitable
component of each technology. The unprofitable component is
the difference between the cost of the technology that reduces
CO2 (the ‘base rate’) and the market value of the ‘product’ that is
generated by the technology (the ‘corrective amount’). For solar
PV and wind power, the product is electricity, but likewise, for
thermal energy, renewable gas and avoided CO2 are subsidised
products. The base rate [€/kWh] is fixed for the entire subsidy
period, but the corrective amount [€/kWh] is set annually. The
unprofitable component decreases when the market value of the
product (i.e. electricity) rises, as does the amount of the subsidy
received. In the corrective amount profile losses are considered
through a profile factor(and up to SDE++ 2024 also imbalance
costs). This means that the corrective amount takes into account
that lower prices occur for solar PV and wind power when their
production is so strong that market prices are influenced. The
corrective amount has a threshold: it cannot become lower than
acertainvalue. Below that value, risks are for the account of the
power producers. Subsidies in SDE++ are granted for periods of 12
oris5years. Adifferent base rate has been set for each technology.
The base rate is the cost price for the production of renewable
energy or the cost price of the reduction of CO2 emissions. This
base rate is the maximum subsidy rate for which one can apply.
By applying for a lower subsidy rate, one has a better chance of
receiving a subsidy, as the total annual subsidy budget is limited.
An application amount has to be the same as or lower as the
base rate.

Source: https;//english.rvo.nl/subsidies-financiering/sde (sourced May 2025)
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support measures for solar PV and
wind energy. There are options that
act upon the calculation methods
in SDE++ (options 1to 4) and options
that require an adjustmentin the
PV design or electricity consump-
tion (options 5 to 8).

Option 1: This option entails
making a projection for the number
of hours with negative electricity
price over the subsidy period and
converting this to full-load hours.
With this option, new numbers of
full-load hours are determined for
the entire SDE++ subsidy period of
15 years, in which a reduction has
been applied for the expected num-
ber of hours with negative prices.

However, since electricity prices
are affected by a variety of deve-
lopments on both the supply and
the demand side of the electricity
system, not only in the Nether-
lands but also abroad, accurately
predicting asingle number of hours
with negative pricesin the futureis
impossible. Underestimation of the
real number of hours with negative
pricesisaconsiderablerisk for the
operator, while overestimationisa
risk for the subsidy provider. This
option would only apply to new
SDE++ applications.

Option 2: A graduated scale for full-
load hours for determining the base
rate (see text box). One way to deal

with the uncertainty surrounding
the ex-ante estimation of future
parametervaluesis to determine a
series of base rates by working with
a scale in full-load hours. In this
case, the uncertain future is trans-
lated into a series of base rates
based on a bandwidth of possible
full-load hours. At the end of each
calendar year, given the realized
number of hours with negative
prices, the corresponding base rate
is selected for the annual ex-post
settlement. This option would only
apply to new SDE++ applications.
Assuming that the bandwidth of
possible full-load hours is ade-
quate, this option would offer full
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compensation to market partici-
pants and thus entirely eliminate
the risk of an increasing number
of hours with negative electricity
prices for business cases of solar
PVand wind.

Option 3: A correction to the correc-
tive amount (see text box) to com-
pensate for the missed production
hours.The corrective amount must
be areflection of the market price.
There is already a correction for
the profile effect (and up to and
including 2024 also for the imba-
lance effect), but on top of that
there could be a correction for
the missed subsidy revenues due
to the realized number of hours
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with negative prices. This option
prevents the need for ex-ante esti-
mates of the number of hours with
negative prices in the future and is
therefore easier to operationalize
than option 2. This option could
apply to both existing SDE++ deci-
sions and new SDE++ applications.
This would offer full compensation
to market participants and thus
entirely eliminate the risk of an
increasing number of hours with
negative electricity prices for busi-
ness cases of solar PV and wind.

Ooption 4: In this variant, the sub-
sidy period is extended (banking:
forward banking means that
unused but eligible annual pro-
duction may be caught up in later
years). The main advantage is that
this ex-post approach prevents
ex-ante estimates of the number
of hours with negative prices. As
with option 3, this option is there-
fore easier to operationalize than
option 2. The application of forward
bankingis alsoin line with practice.
A potential disadvantage is that
once multiple years of banking
are necessary, this would mean
an extension of the subsidy term
by multiple years. This creates lon-
ger-term future obligations on the
state budget. Part of the subsidy
income from the beginning of the
subsidy period is then shifted to
the end of the period, which may
lead to liquidity problems for exis-
ting projects. In addition, the net
present value of subsidy revenues
decreases due to the shift of sub-
sidy towards the end of the period,
lowering the SDE++ subsidy. Hence,
this option concerns not only a shift
of income (‘liquidity problem’), but
also means lower project income.
Atthe same time, alonger banking
orsubsidy period provides additio-
nal investment security. This means

Option 4 as discussed in the SDE++ advice to the Dutch Ministry of
KGG has been selected in Germany for financial support for renewable
energy generators under the German renewable energy law (EEG). To
compensate renewable energy generators for the foregone support
payments in quarter hours with negative prices, the support duration
is extended by the number of quarter hours with negative prices (roun-
ded up to full calendar days) that occurred over the entire support
duration (20 years). For PV plants, the compensation does not simply
extend the support duration by the number of quarter hours with
negative prices, but considers the varying amount of full-load (quarter)
hours of PV plants in Germany across different months of the year. To
doso, the total number of quarter hours with negative prices over the
entire support duration is first multiplied by a factor of 0.5. This factor
considers the fact that PV plants typically do not produce electricity
with their full peak power, but only with about 50% of their installed
capacity (on average in quarter hours with negative prices). The result
can be considered as a time budget of full-load quarter hours. At the
end of the support period of 20 years, the support duration is extended
until this time budget is exhausted. For each month of the year, the
number of required full-load quarter hours is different, ranging from
73 in December to 508 for June. For instance, if there are 2000 quarter
hours with negative prices over the entire support period of a PV plant,
this is equivalent to a time budget of 1000 full-load quarter hours. If
the support period ends at the end of the calendar year, the support
duration is extended until the end of the calendar month in which this
time budget is exhausted after deducting the respective number of
full-load quarter hours in each month - in this example, until the end
of April. If the regular support period ends at the end of May instead,
the time budget is already exhausted after two months with a high
number of full-load quarter hours, i.e. by the end of July.

While accounting for the heterogeneous generation of PV plants over
the year, this way of compensating producers for foregone support
in quarter hours with negative prices still exposes renewable energy
generators to significant liquidity risks, as the compensation pay-
ments only accrue after the end of the support duration (i.e. up to 20
years after the foregone payments).

that the risk of an increasing num-
ber of hours with negative prices
is shared by market parties and
the government. That this option
requires less government budget
than options 2 and 3. This option
could apply to both existing SDE++
decisions and new SDE++ applica-
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tions. In Germany, this option has
already been implemented in the
renewable energy law (EEG), see
the text box.

Option 5: A grid connection of less
than 50% of the peak power. The
lower the connected power, the
flatter the delivered profile. At the

moment, a grid connection of 50%
is prescribed in SDE++. By making
this lower, a larger part of the deli-
vered electricity will be outside the
peak and therefore also outside the
hours with negative prices. This
option would only apply to new
SDE++ applications.

Option 6: Vertically placed two-
sided panels facing east and west.
Due to the orientation to the east
and west, the PV panels deliver the
peak power in the morning, at the
end of the afternoon, or the begin-
ning of the evening. A favourable
aspect of this variant is that there
is less yield in the afternoon. Due
to the more favourable generation
profile, the profile effect with this
variantis less strong than for south-
oriented PV. This option would only
apply to new SDE++ applications.
Option 7: Vertically placed one-
sided panels on building facades.
Thisis the samevariant as option6
above, but with monofacial panels.
In this case, the PV panels are
mounted on a facade, preferably
facing east and/or a facade facing
west. This option would only apply

to new SDE++ applications.
Option 8: PV system design based
on own consumption. There may
be processes in buildings that
can temporarily consume extra
electricity at times when there is
electricity surplus. Measures that
can beimplemented without addi-
tional investment can result in
extra consumption, for example,
by charging electric cars, using
climate control when thereis a lot
of sun (i.e. storing thermal energy
in the building), and using existing
electrical processes, in particular
(product) cooling. More expensive
measures include, for example, a
battery for day/night storageand a
directlinetoalarge consumer. This
option could apply to both existing
SDE++ decisions and to new SDE++
applications.

In the Netherlands, the Minister
of KGG announced in June 2025
that the government decided not
to compensate solar PV projects
for the loss of full load hours, and
thereby subsidy income, due to the
increasing number of hours with
negative day-ahead electricity

prices. Main reason is that the avai-
lable budget for the SDE++is limited
and market parties are deemed to
limit the impact of negative prices
on their business case by steering
their own consumption, steering on
the orientation of the solar panels,
the placement of batteries, and
concluding other contract forms
or installing a direct electricity
line between producer and sup-
plier or customer. According to the
government, this also ensures that
the favourable effects of negative
prices on generation dispatch of
wind and solar remain in place.
The government acknowledges
that for some projects the current
market situation, with an increa-
sing number of hours with a nega-
tive electricity price, is burdensome
and may also affect the continuity
of projects. The government wants
to implement the instrument of
two-sided contracts for difference
(expected for 2027) for new solar PV
and onshore wind projects, which
provides more opportunities to
appropriately support the business
case of these projects.

Statline, CBS, Renewable electricity; production and capacity,
March 10, 2025, https;//opendata.cbs.nl/statline/#/CBS/nl/
dataset/82610NED/table?ts=1748360776788

Solar PV Monitor 2024 from RVO, October 2024, https.//www.
rijksoverheid.nl/documenten/rapporten/2024/10/22/monitor-

ZON-pv-2024

PBL, Final advice SCE 2025, December 2024, https.//www.pbl.nl/
publicaties/subsidieregeling-cooperatieve-energieopwekking-

eindadvies-2025

PBL, Eindadvies SDE++ 2025, February 2025, https.//www.pbl.nl/
publicaties/eindadvies-basisbedragen-sde-2025

Letter ‘Update SDE++: results 2024 and opening 2025’ from Sophie
Hermans, Minister of Climate and Green Growth, to the President

of the House of Representatives, DGKE-DSE/98420399, 6 June 2025,
https.//www.tweedekamer.nl/kamerstukken/brieven_regering/detail
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