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Abstract
Regulation cannot always move as fast as innovation. Regulatory experiments enable
real-life testing of new products, services or business models by allowing derogations
from existing rules while maintaining the protection of energy consumers. The outcomes
of these experiments inform future regulation. In this chapter, we discuss experiences
with regulatory experimentation in the energy sector of three pioneering countries: the
Netherlands, Great Britain and Italy. We compare the implementations along six
dimensions: eligible project promoters, scope of the derogations, length of the
derogations, administration of the experiments, funding, and transparency. We also
describe how the early approaches have evolved in these countries. Finally, we look ahead
and discuss how learnings can be applied to enable experimentation at the European level
involving technologies that are expected to become important to enable the green
transition.
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1. Introduction
The green transition, formalised in the EU as the Green Deal, relies on disruptive
innovation, new technologies, and sustainable solutions to achieve the EU’s
decarbonisation objectives (European Commission, 2019). Regulation cannot focus
solely on the cost-efficient use of existing infrastructure and investment in replacement
and reinforcement; it also needs to consider innovation. The Council of European Energy
Regulators (CEER) recognises that National Energy Regulators (NRAs) are being
challenged to keep up with changes in the sector and to ensure that policy and regulation
do not create unjustified barriers against innovation while continuing to empower and
protect consumers during the transition (CEER, 2019). In this chapter, we discuss
regulatory experimentation, a new tool in the regulatory toolbox which allows for more
adaptive regulation. The need for regulatory experimentation is often related to solutions
which were not previously thought of or were not necessary but which are related to new
challenges in the energy system.
There is academic literature discussing regulatory experimentation, such as that by
Bennear and Wiener (2019) and Fenwick et al. (2016). Without focussing on a specific
sector, these authors explain that with new science, technology, and social conditions
emerging there is interest in moving from static to adaptive regulation, i.e., in designing
regulation to incorporate learning over time. Bennear and Wiener (2019) distinguish
between unplanned adaptive (e.g., crisis response, ad hoc retrospective review) and
planned adaptive (e.g., periodic review, adaptive licensing) regulation. Within planned
adaptive regulation they further distinguish between discretionary and automatic
mechanisms. Another relevant work is a paper by Zetzsche et al. (2017), which describes
experiences with regulatory approaches to fostering innovation in the financial sector. It
classifies regulatory approaches in several categories ranging from doing nothing, to
cautious permissiveness (on a case-by-case basis, or through special charters), structured
experimentalism and developing specific new regulatory frameworks. Finally, it
introduces a new approach coined a ‘smart regulation process’.
This chapter focuses on the approaches to regulatory experimentation in the energy sector
in three pioneering European countries: Italy, the Netherlands, and Great Britain (GB).
We cover the early approaches in these countries, discuss how they evolved over the years
and provide learnings from the results to enable experimentation with new sorts of
technologies that are expected to be vital to enable the green transition. Similar initiatives
have also been recently launched in France (‘bac á sable réglementaire’) and Austria
(‘Energie.Frei.Raum’) (CRE, 2020; FFG, 2020). Most of these approaches to regulatory
experimentation closely resemble so-called regulatory sandboxes, a form of structured
experimentalism. The idea behind a sandbox had its origin in software engineering: a
sandbox is an environment for running potentially unsafe codes without the risk of
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infecting the entire system. Regulatory sandboxes have previously been introduced in
other sectors such as banking and healthcare. Ringe and Ruof (2020) elaborate on the
concept of regulatory sandboxes in great depth. There is very limited literature on
regulatory experimentation specifically in the energy sector. Lo Schiavo et al. (2013)
describe three case studies of innovative regulation in Italy and van der Waal et al. (2020)
analyse the Dutch experience. Broeckx et al. (2019) and ISGAN (2019) collect case
studies from Australia, Austria, Germany, Italy, the Netherlands, GB, and the United
States.
The chapter is organised as follows. First, we discuss how regulatory experimentation fits
in the regulatory toolbox to foster innovation. Second, we compare three early approaches
to regulatory experimentation in Italy, the Netherlands, and Great Britain. Third, we
discuss how the approaches to regulatory experimentation in these three countries has
evolved after the initial experiences. Fourth, we derive the lessons learned for the
European Green Deal.

2. Regulatory tools to foster innovation
Traditionally, the regulators’ toolbox to foster innovation was limited. Tools differed
depending on whether the regulation applied to regulated or market parties. In this section,
we first describe how regulated network companies have been incentivised to invest in
innovation. Second, we show how waivers are used to enable the business models of new
market actors and activities. Third, we introduce regulatory experimentation and compare
it with the more traditional regulatory tools.
First, to stimulate the adoption or facilitation of innovation by a regulated network
company, regulators had to revise their regulatory frameworks. Traditionally, the primary
objective of monopoly regulation was to cut costs. This was done in several countries by
moving from cost-plus to incentive regulation, with GB playing a pioneering role (see,
e.g., Jamasb and Pollitt (2007) and Rious and Rossetto (2018)). However, in order to costeffectively integrate more and more renewables and fully leverage the new opportunities
enabled by digitalisation, additional incentives for the uptake of innovation were needed.
Examples of such regulatory tools are output-regulation, the remuneration of innovative
network investments with a higher return and competition for innovation grants
(Bauknecht, 2011; Jenkins and Pérez-Arriaga, 2017; Meeus and Saguan, 2011). This
topic was already discussed in depth in Chapter 5 of this book (Jamasb et al., 2020).
Second, to stimulate new market players and activities, an important regulatory tool is
waivers. Waivers are narrowly defined exemptions that are granted for strictly defined
activities or types of actors. The exemption applies automatically to all concerned. It is
explicitly granted following a regulatory decision and can be revisited when the
innovation has sufficiently matured. Waivers can also be granted implicitly by regulators
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turning a blind eye to new activities or actors. An example is the waiver of balance
responsibility for wind and solar generators. The European Commission reports that 12
of the 28 EU Member States did not include any form of financial obligation on wind and
solar power producers for balancing in 2013 (European Commission, 2013). Besides
other regulated revenue schemes promoted by public authorities, such as those described
by Glachant (2019), this waiver was another form of support. Without it, wind and solar
power producers would have been exposed to greater risk, and this risk could have
rendered their novel business models non-viable. These technologies have matured and
subsequently Electricity Regulation (EU) 2019/943 mandated all market parties to be
balance responsible with only a few exceptions.
Third, regulatory experimentation is relatively new and not yet widely used by energy
regulators. Regulatory experimentation can apply to both market and regulated parties
independently of whether they are new or old players. We define regulatory
experimentation as a temporary removal of regulatory barriers. This can be in the form of
a derogation from a rule but it can also mean assigning responsibility to players to conduct
activities that they are normally not allowed to engage in. The regulator has an important
role in the regulatory experiments but is not necessarily always the entity granting the
derogations; it depends on the (national) approaches. An important difference between
regulatory experimentation and waivers is that the experience gained from a regulatory
experiment is essential to inform the revision of existing regulation or inspire new
regulation. In other words, regulatory learning is a clear objective. Another difference is
that regulators typically grant derogations on a case-by-case basis based on a file
submitted by the experimenter, while with waivers the derogation automatically applies
to all parties that comply with certain criteria.

3. The early approaches to regulatory experimentation in Italy, the
Netherlands, and Great Britain
In this section, we start by introducing the early approaches to regulatory experimentation
in the three selected countries and describe the six dimensions used to compare them.
Subsequently, we describe these national implementations using these dimensions and
briefly discuss the choices that were made.

3.1 Introduction of early approaches and the six dimensions
First, the Italian regulator ARERA is very active in promoting innovation in the energy
sector and since 2010 has been launching several regulatory experiments to test new
technologies, new services and new business models in the field. 1 An overview can be
found in ISGAN (2019). Lo Schiavo et al. (2013) describe experiences with several
1

ARERA is the Italian national regulatory authority for electricity, gas, water and waste management,
formerly named AEEGSI (electricity gas and water, from 2012) and AEEG (electricity and gas, since 1997).
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regulatory experiments in more depth, for example the earliest experiments with smart
grids and public Electric Vehicle (EV) charging infrastructure. In this section, we focus
on this latter experiment. A call for demonstration projects was launched in 2010. Five
pilots out of a maximum of six, representing three different business models for EV
charging facilities, were selected from ten applications in 2011. Finally, four projects
were actually carried out (Lo Schiavo et al., 2017). We focus on this experiment because
both regulated (Distribution System Operators, DSOs) and non-regulated parties (EV
charging service providers) took part and because it had the aim of informing wider policy
decisions. 2
Second, in the Netherlands, instead of waiting for a new gas and electricity act the Dutch
Ministry of Economic Affairs issued an executive order entitled ‘Experiments in
Decentralised Sustainable Electricity Production’ (EDSEP). The objective of this
executive order was to allow for experimentation with new energy services (Dutch
Ministry of Economic Affairs, 2015). The Dutch regulator ACM had an advisory and
monitoring role in the implementation of the executive order. 3 The experiments started in
2015 and ended in 2018. 18 projects were initially awarded derogations and 15 of them
are still active. No information has been found about the number of projects that applied
but a cap of 20 projects a year was set to control the administrative burden. 4
Third, the British energy regulator Ofgem has always been pushing the envelope in
regulation at the world level. 5 For example, GB has a significant history of implementing
incentive regulation in the period since 1990 (Jamasb and Pollitt, 2007). In December
2016, Ofgem’s Innovation Link launched a regulatory sandbox initiative. It enables
innovators to trial new products, services and business models without some of the usual
rules applying. So far, Ofgem has run two application rounds (‘windows’) for the
sandbox. These took place in 2017. Out of a total of 68 applications for the two calls, a
total of seven sandboxes – three during the first window and four in the second – were
allowed to carry out trials (Ofgem, 2018b). 6
We compare the approaches in these three countries along six dimensions. First, eligible
project promoters. Eligible project promotors can be well-defined or the call for project
promoters can be open to all sorts of players. Second, derogations, meaning whether the
derogations are pre-defined by the regulator or whether it is the project promoter that
2

More information about the discussion around public EV charging facilities as a grey regulatory area can
be found in Meeus and Schittekatte (2018).
3
ACM stands for the Authority for Consumers and Markets. ACM regulates the Dutch telecom, transport,
post, healthcare, and energy sectors.
4
van der Waal et al. (2020) states that 18 projects were approved between 2015 and 2018. The Dutch
Ministry of Economic Affairs and Climate states that currently 15 projects are active (RVO, 2020b) .
5
Ofgem stands for the Office of Gas and Electricity Markets. It supports the Gas and Electricity Markets
Authority and is the regulator for the electricity and downstream natural gas markets in Great Britain.
6
At the time of writing, only two of the seven awarded sandboxes have commenced; a third has been
delayed due to funding dependencies and may still commence.
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takes the initiative and proposes them to the regulator. Third, the length of the
derogations. Fourth, the administration of the regulatory experiments. It can be that the
regulator administers the whole process: the application procedure, approval, monitoring
and/or evaluation of the experiment. It is also possible for a ministry or another institution
to take the lead in some of these tasks. Fifth, the role of funding. It can be that a regulatory
experiment is coupled with funding. Sixth and last, transparency of the experiments –
whether the setup and results of the experiments were fully publicly disclosed or not.
Table 1 summarises the findings for the approaches in the three countries. Next we
describe the national implementations by dimension and briefly discuss the choices that
were made.
Table 1: Summary of the three approaches along six dimensions

IT
(20102015)

NL
(20152018)

GB
(20162017)

Eligible
project
promoters
DSOs or
third-party
EV charging
station
operators
Initially
communities
and
homeowner
associations

Derogations

Length of
derogations

Administration

Funding

Transparency

Targeted

3-4 years

Yes

Menu of
options

Default: 10
years

Regulator, with
external
experts helping
in the selection
procedure
Ministry with
advice and
monitoring
from the
regulator

6-month reports
and final reports
to the regulator.
Final public
report.
6-month or
yearly meet-ups
of experiments.
Progress reports,
not public.

Communities
and
companies

Open

2 years

Regulator

No

No

Regular updates
and report at the
end. Parts of the
final reports are
public.

3.2 Dimension 1: Eligible project promoters
National choices
In the Italian experiment, project promotors could apply to conduct one of three possible
business models for an EV charging facility. These business models were distinct in terms
of the operator (the DSO or a third party), the number of retailers competing at the
recharging infrastructure (mono- or multi-vendor) and the degree of competition between
charging stations allowed in a determined area (exclusive licence or not). More precisely,
the three business models were the DSO as a multi-vendor, a third-party Charging Service
Provider (CSP) with an exclusive licence for the geographical area (either multi-vendor
or mono-vendor) and a third-party CSP in competition in the same area (typically monovendor). The selection criteria were detailed in regulatory decision ARG/elt 242/10
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(AEEGSI, 2010). Please note that a third party could applying for the experiment could
be any kind of market player with an interest in EV charging service provision from
within (e.g. retailer) or outside the electricity sector (e.g. a supermarket chain).
In the Netherlands, the project promotors eligible to apply for derogations were limited
to homeowners’ associations and energy communities. Two types of projects could be set
up: small and larger ones. A project grid limited to 500 users was considered a small
project. In the case of a smaller project, the grid was owned by the project and had only
one connection to the public grid. Larger experiments span up to 10,000 users and 5 MW
generation capacity. The project grids were usually operated in cooperation with the DSO
and the DSO remained the owner of the grid. An example of the former is the Schoonschip
project. Schoonschip is an association of the owners of 46 houseboats and one communal
boat in the Buiksloterham quarter of Amsterdam. The homeowners’ association acted as
supplier, producer, and distributor of electricity. The administration of electricity use and
supply was outsourced to a commercial electricity company which acted as Balance
Responsible Party (BRP) and provided electricity when a shortage occurred and bought
surplus electricity. An example of the latter is the Amersfoort Duurzame Stad project,
which involved 820 households and a sports complex using a smart grid with blockchain
technology to optimise the matching of local electricity production and demand.
In GB, projects applying for a regulatory sandbox were assessed according to three
general eligibility criteria instead of a narrow definition of eligible project promoters
(Ofgem, 2017). First, the proposal had to be genuinely innovative, i.e., for a product or
service not already being offered on the market or a new and sufficiently different
business model being used to deliver the service or product. Second, the innovation had
to have the potential to deliver consumer benefits and consumers would be protected
during the trial. Third, a regulatory barrier inhibited progress of the trial. All but one of
the projects that were awarded a sandbox sought to maximise the benefits of locally
produced (and sometimes stored) electricity for local consumers. The exception was a
trial that implemented an innovative tariff supported by smart home technology to enable
lower bills and warmer homes for customers with storage heaters. Some of the trials also
explored the use of platforms to facilitate peer-to-peer energy trading. The project
promotors were very heterogeneous. For example, they varied from energy communities
such as the Chase Solar Community to established international players such as BP and
EDF and national suppliers such as OVO Energy. Only companies that were already
licensed by Ofgem were allowed to be granted exemptions. If innovators were not
licensed and were seeking exemptions, they needed to work with a licensed business (in
most cases a supplier) (Ofgem, 2018d).
Comparison and discussion
For the Italian experiments the project promoters could be DSOs or third parties. The
third parties could choose between two business models. In the Dutch case, there were
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two sorts of eligible project promoters (energy communities and homeowners’
associations) and the project could be small (≤ 500 grid users) or large (>500 and ≤10,000
grid users). In the British case, all sorts of players could be project promoters, including
regulated and market parties. Importantly, in all three country cases, we notice that most
regulatory experimentation has been happening at the lower-voltage electricity grid,
involving, for example, energy communities, retailers, DSOs and active consumers.
A difficulty related to eligibility is discrimination. In the case of market parties, there is
a trade-off between, on the one hand, allowing a derogation for one sort of actor or activity
and risking the distortion of competition and, on the other hand, not allowing a derogation
for that actor but risking that a potential welfare enhancing innovation does not
materialise. The significance of the market distortion is a function of the exact derogation,
the size of the actor being granted it, and its duration. There can also be discrimination in
the case of regulated parties. For example, if in one area a DSO can implement an
innovative network tariff, it can be argued that the grid users in that area are positively or
negatively discriminated compared to the grid users under a default network tariff.

3.3. Dimension 2: Derogations
National choices
Lo Schiavo et al. (2017) and ISGAN (2019) state that a derogation from the ordinary tariff
system was granted to the Italian EV charging pilots. More specifically, a special purely
volumetric network tariff structure was introduced without fixed and capacity
components. This was only applicable to network points of delivery dedicated to the
public EV charging stations. In addition, by testing a model in which the DSO owned and
operated the EV charging facility, the experiment allowed the DSO to undertake an
activity that under normal circumstances was not allowed. To limit distortions with retail
competition and cross-subsidisation issues, two special provisions were put in place for
the DSO business model: the charging facility had to be ‘multi-vendor,’ i.e., with freedom
of electricity supplier for each transaction, and there was accounting unbundling between
the DSO business and the EV charging facility. 7
In the Netherlands, the articles of the 2008 Electricity Act from which projects could be
exempted were pre-defined in the EDSEP decree – a sort of ‘menu’ approach. 8 The predefined exemptions related to the right to own and operate the grid, grid tariff discounts,
DSO metering, obligations, and exemptions from supplier licences, certain specific rules
regarding the transparency and liquidity of the energy market and obligations related to
7

After the transposition of European Directive 2014/94/UE (AFID Directive) into Italian law in 2016,
DSOs were no longer allowed to invest in and operate recharging points. This activity can only be carried
out by independent service providers within a competition frame (recitals 29-30 of Directive 2014/94/UE).
8
Article 2 of the EDSEP lists the articles of the Electricity Act of 2008 from which project promoters can
request a derogation (Dutch Ministry of Economic Affairs, 2015).
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invoicing and data management. Broeckx et al. (2019) describe that the first eight projects
approved requested all the possible relevant derogations without exception. van der Waal
et al. (2020) explain in more detail the derogations that were requested in four selected
projects.
In contrast with the Dutch approach under the EDSEP, in Great Britain the articles from
which derogations could be requested were not predefined. With support from Ofgem,
the applicant proposed the specific derogation(s) – more ‘à la carte.’ After a co-creating
process between the innovator and Ofgem to obtain viable trial arrangements, Ofgem
issued ‘sandbox letters’ to each innovator (Ofgem, 2018a). These letters set out its
understanding of the proposed trial, how it expected the trial to operate within the
regulatory framework and the protections required for consumers participating in the trial.
It must be noted that Ofgem, the government and a number of other industry bodies
oversee different parts of the market and regulatory arrangements. Therefore, only
derogations from rules under Ofgem’s responsibility could be given. These are mostly
related to licences. Examples are derogations from tariff requirements and
communication rules between suppliers and customers. The derogations for each project
are briefly described in Ofgem (2018a, 2018c). Important to add is that besides potentially
granting derogations, all innovators could also rely on the regulator for bespoke guidance
(about how regulation applied to their undertaking) and comfort (about Ofgem’s approach
to compliance and enforcement) for the period of their trial.
Comparison and discussion
In the Italian case the derogations were targeted. In the Dutch case, a list of articles from
which derogations could be granted was pre-defined. In the British case, derogations were
not pre-defined and open for the innovators to propose.
An important consideration to be made when deciding about the scope of derogations and
the process to grant them is regulatory effort versus tailored support. Allowing each
experiment to have tailored derogations can give the innovators more room for creativity
but significantly increases regulatory effort as well as discrimination risks. Moreover, the
scope of the derogations can be limited by laws and regulations which are not under the
responsibility of the regulator but, for example, under the responsibility of the ministry
or industry bodies. Importantly, derogations at the national level need to comply with
European legislation.

3.4. Dimension 3: Length of the derogations
National choices
In the Italian case, the derogations lasted for three to four years. In the Netherlands, the
default duration of the derogation was ten years but extensions were possible. In Great
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Britain, derogations were granted for a period of two years from the moment they were
issued.
Comparison and discussion
The lengths of the derogations vary widely between 2 years in GB to 10 years in the
Netherlands. Italy lies in the middle.
A short duration of the derogation limits the potential market distortion caused by the
experiment. In addition, a short duration can allow for quick learning and potential
adaptation of the regulation. A long duration can give security to the innovators. Often,
an innovator has to invest a significant amount of upfront capital and needs guarantees
that his project will be able to run for at least several years.

3.5. Dimension 4: Administration
National choices
The Italian regulator was in charge of the administration of the experiment. Lo Schiavo
et al. (2017) state that external experts from Ricerca sul Sistema Energetico (RSE), a
research institute, provided help in the selection procedure. The selection criteria were
identified by the regulator and the selection report is publicly available. As for
administration of the cost coverage granted to selected pilots (see also Dimension 5), the
ancillary body of the Authority for regulatory accounts (Cassa conguaglio del settore
elettrico) was directly in charge, following mandates or ARERA.
In the Netherlands, the Ministry of Economic Affairs and Climate Change proposed the
law regulating the possible derogations for the experiments. Initiatives that were willing
to make use of the EDSEP needed to apply to the Dutch Enterprising Agency (in Dutch:
Rijksdienst voor Ondernemend Nederland, RVO). RVO is an executive organisation of
the Ministry of Economic Affairs and Climate. Finally, the regulator had an advisory and
monitoring role.
In GB, the regulator was in charge of the administration of the regulatory sandboxes.
Regulatory sandboxes are part of Ofgem’s Innovation Link, a ‘one stop shop’ offering
support on energy regulation to businesses looking to launch new products, services or
business models.
Comparison and discussion
In the case of Italy and GB, the experiments were completely the responsibility of the
regulator. In the case of the Netherlands, the ministry and the Dutch Enterprising Agency
had important roles, with the regulator having more of a supporting function.
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A difficulty created by involving several institutions is coordination between them. van
der Waal et al. (2020) show that in the Dutch experiments this was a very significant issue
as there were many actors involved in the process (the ministry, RVO, the regulator, the
local authority, and the grid operator, among others). For example, after an experimenter
informed and convinced the civil-servants in one unit, the experimenters met with
resistance from the executive staff and had to re-explain their plans. van der Waal et al.
(2020) argue that this issue could be solved by designating an intermediary which could
be a bridge between national and regional actors and provide regulatory and financial
advice. An advantage of including other institutions in the setup of experiments is the
possibility of allowing experimentation with legislation which is beyond the
responsibility of the regulator but governed by the additional institutions involved.

3.6. Dimension 5: Funding
National choices
In ISGAN (2019) it is described that in the Italian experiment the investment in charging
facilities which amounted to around 2 Million euro which was covered through grants
funded through tariffs. 9 Moreover, Lo Schiavo et al. (2013) describe that the financial
contribution was awarded per charging point per year.
In the Dutch and British cases, no direct funding was coupled with the regulatory
experiments. However, the projects could apply for other subsidies such as national or
European funds.
Comparison and discussion
In the Italian case, the experiments were partly funded. No funding was coupled with the
experiments in the Dutch and British cases.
Providing funding can attract more experimenters and might increase the possibility of
success. On the other hand, public spending can increase network tariffs and might
increase the distortion of competition. Nevertheless, in the case that no funding is awarded
it is important that experiments are provided with guidance on how to secure national or
European funding if they are eligible. However, being selected for a regulatory
experiment does not imply an endorsement by the regulator and should not lead to
positive discrimination when applying for external funding.

9
Besides the cost for the retailing of the energy, EV users charging at selected charging points paid a
“global” tariff that was set by the regulator. The global tariff included network charges and system levies,
but not the cost of the charging infrastructure. The charging infrastructure was subsidized through grants
funded by the overall tariff.
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3.7. Dimension 6: Transparency
National choices
In the Italian case, transparency was one of the key pillars. The regulator asked the project
promoters to produce a detailed report every six months containing relevant information
about the number of charging events, recharged energy, and the duration and occupation
time of the charging points. A final report also had to be issued at the end of the whole
demonstration project. Representatives of the Italian regulator and researchers from RSE
also published a paper detailing the outcomes of the experiment and a synthesis of the
final reports can be found online (Lo Schiavo et al., 2017; RSE, 2017).
In the Dutch case, to share learning experiences RVO, the Dutch Enterprising Agency,
organised once or twice a year meet-ups for the experiments together with the national
platform for community energy. Periodic progress reports also had to be filed by the
experimenters. van der Waal et al. (2020) consider it unlikely that the experiences with
the experiments will be influential in the revision of the energy law because no specific
national representation of the experimenters exists and because the experimenters were
not asked for their input during the consultation on the draft of the follow-up executive
order. On the EDSEP website only short descriptions of the projects and blogposts can
be found (RVO, 2020a).
Finally, Ofgem required the innovators to maintain a risk management plan and to provide
it with regular updates during the trial. At the end of each trial, the innovators also had to
produce a report on what had been learnt (Ofgem, 2018a). The report had to indicate what
information could be anonymised, published, and used to inform policy development and
what information was commercially confidential and should be protected. Brief case
studies of several projects that were assisted by the Innovation Link Programme can be
found on the regulator’s website (Ofgem, 2020b). In addition, a summary of insights into
how the regulatory sandbox approach itself can be improved were published (Ofgem,
2018b). These insights informed the way regulatory sandboxes evolved.
Comparison and discussion
Transparency is important in all three country cases. The emphasis on transparency was
strongest in the Italian case. The regulator emphasised that not only the regulator should
benefit but also other market and regulated parties should have the ability to profit to learn
from the experiments. In the British and Dutch cases, the emphasis was put on regulatory
learning and not necessarily all the information on the experiments is publicly available.
It is clear that regulators should obtain a full overview of the results of experiments in
order to enable regulatory learning. However, there is discussion about whether all
information regarding experiments should be made public. On the one hand, other
regulated and market parties can benefit from the experiences. On the other hand,
12

innovators might resist full disclosure of the experiment to protect their business ideas
from competitors and so refrain from engaging in experiments.

4. The evolution of regulatory experimentation in Italy, the
Netherlands and Great Britain
In all three countries, these first experiences with regulatory experimentation were
considered positive and the initiatives quickly expanded. In this section, we first discuss
how the approaches to regulatory experimentation evolved in the three countries.
Afterwards, we briefly discuss whether the approaches are converging or diverging.

4.1 Italy: from regulatory pilots to pilot regulation (2017)
The experiments conducted by the Italian regulator can be divided into two types. Three
experiments of the ‘first type,’ often referred to as regulatory pilots, were concluded and
are well-documented: the experiment involving different public EV charging
infrastructure operators which was discussed in the previous section, an experiment
involving smart grid demos set up by the DSO and an experiment in energy storage
deployment by the Transmission System Operator (TSO) (Coppo et al., 2015; Lo Schiavo
& Benini, 2018; Lo Schiavo et al., 2017). All three experiments ran between 2010 at the
earliest and 2017 at the latest. Recently, a consultation on a fourth regulatory pilot has
been launched to test innovative practices in gas networks (39/2020/R/gas) (ARERA,
2020a). From 2017 onwards, experiments of a ‘second type’ were also launched. The
difference between the two types is that in experiments of the second type derogations
are directly granted to all relevant actors complying with certain criteria (‘system level’)
while for those of the first type the derogations are only granted to the actors that are
successful in the application procedure (‘local level’). Experiments of the second type are
named ‘pilot regulations’ as the regulator is directly experimenting with the regulation
itself.
Two pilot regulation experiments are being carried out. One is about the open protocol
for interoperable in-home devices connected to new smart meters and the other is about
aggregators participating in the balancing market. We briefly introduce the latter
experiment. It initiated with the Italian regulator issuing its Decision 300/2017/R/eel as
part of a review to comply with the Electricity Balancing Guideline (EB GL). As Galliani
and Pasquadibisceglie (2018) show, the key concept of the experiment is that aggregators
of small production and consumption units, so-called virtual dispatchable units (Unità
Virtuale Abilitata, UVA, in Italian), are derogated from certain regulations to allow them
to provide balancing power. Previously, these ‘non-traditional resources’ were excluded
from participating in the balancing market. To identify the most promising solutions for
the future, Terna, the Italian TSO, tests different solutions in terms of settling activated
resources, fees in the case of non-delivery, and settling imbalances. At the time of writing,
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five calls for virtual dispatchable units to participate in the balancing market, differing in
the types of technologies allowed, have taken place (ISGAN, 2019). 10 The expected
outcome of the whole initiative is that it will inform a review of the regulatory framework
for the balancing market, enlarging the participation of distributed energy resources,
either individually or through aggregation. ARERA publishes yearly the results of the
pilot regulation within its yearly Report on renewables integration (see e.g. ARERA
(2020b)).

4.2 The Netherlands: Follow-up of the EDSEP (2020)
At the time of writing, no formal evaluation of the first experiences with regulatory
sandboxes has yet been published by the Dutch Ministry. However, lessons learnt from
the EDSEP experiences have been used to draft a follow-up executive order.
It is foreseen that the new order will expand the size and scope of eligible projects, and
also enable predefined exemptions under the Gas Act (RVO, 2020b). In addition, project
promoters other than homeowners’ associations and energy communities are allowed to
apply for derogations, for example DSOs and energy suppliers. Examples of activities
that fall within the scope of the new decree are running a local flexibility market and new
business models for aggregators. It is proposed to keep the default ten-year duration of
the exemption, with the possibility of an extension.

4.3 Great Britain: The Ofgem Regulatory Sandbox 2.0 (2020)
In the case of GB, Ofgem published six insights after running the two calls for regulatory
sandboxes (Ofgem, 2018b). Interestingly, the rather low number of sandboxes awarded
(seven) compared to the total number of applications (68) is not due to innovators asking
for unreasonable derogations. 11 Instead, in most cases it was found that the proposed
businesses could go ahead without needing a sandbox. What many innovators really
needed was regulatory advice rather than a sandbox.
This learning informed a reform of the sandbox approach itself. In July 2020, Ofgem
(2020a) published ‘Energy Regulation Sandbox: Guidance for Innovators,’ in which it
explains in detail the working of the updated sandbox approach. Importantly, as in the
Netherlands Ofgem is consulting to expand the scope of the sandbox by adding two codes
that can potentially be derogated from: the Balancing and Settlement Code (BSC) and the
Distribution Connection Code (DCUSA). In this way, Ofgem will also work closely with
the respective industry code administrators, Elexon and Electralink. Additionally, the
10

Marchisio et al. (2019) report that with almost 830 MW of capacity qualified from virtual dispatchable
units by the beginning of 2019, the trial, despite its limits, may be considered a success.
11
Ofgem adds that there were 3 or 4 sandbox requests for formal derogations from current network charging
rules. While Ofgem could technically provide derogations, they did not think it was appropriate to award
derogations in areas subject to major policy reforms.
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Retail Energy Code (REC) will also build in sandbox flexibility. Finally, Ofgem is also
consulting on extending the number of rules in the supplier licence which it can provide
relief from. With the new sandbox approach, the tools available (bespoke guidance,
comfort, confirmations, and derogations) can be more easily tailored to innovators
wanting to undertake trials or wanting to enter the market. Another important change is
that, unlike the original sandbox, innovators will be able to access the service when they
need it rather than only during strictly defined windows. Lastly, the trials will continue to
be time limited but market entry sandboxes can receive enduring support. What is meant
with enduring support is that the innovator receives a confirmation that its innovation is
permissible. This confirmation applies for as long as regulation continues to allow for it.
To address concerns about market distortions, the bilateral confirmation to an innovator
will be accompanied with an anonymised public notification.

4.4 Convergence or divergence?
In terms of project promoters eligible to be subjects of regulatory experimentation, we
notice that the first approaches focussed mainly on projects in the lower-voltage
electricity grid involving energy communities, retailers, DSOs, active consumers and
others. In all three country cases we see that the range of relevant or eligible project
promoters widened as the scope of regulations that could be experimented with expanded.
More specifically, in the Italian and Dutch cases experiments related to gas were added
to the scope of regulatory experimentation. In the British case, Ofgem (2020a) states that
the vast majority of the 350 engagements in the three and a half years since Innovation
Link was established, relate to developments in electricity markets. However, this does
not mean that innovators operating in gas markets cannot also seek support.
In terms of implementation of experiments, we see that the Dutch and British approaches
are converging somewhat. In the Netherlands, the new approach is less restrictive
regarding eligible project promotors and the number of articles from which derogations
can be requested is increasing. In GB, institutions other than the regulator are involved to
allow for a wider range of derogations. However, a big difference remains concerning the
duration of the derogations. The Italian pilot regulations are different to the Dutch and
British regulatory sandboxes. The main difference is that the pilot regulations directly
apply to all concerned whilst an application must be approved to be granted a Dutch and
British regulatory sandbox. 12 In addition, in the British, and to a lesser extent the Dutch,
approach the innovators suggest the derogations. In this sense the experiments are
innovator-led, while with pilot regulation the experiments are instead more regulator-led.
Pilot regulation tends to mitigate issues with discrimination and distortion of competition,
while regulatory sandboxes allows for more creativity from innovators. Both approaches
12

An important difference between pilot regulation and waivers is that with pilot regulation the idea is not
to simply return to the ‘status-quo regulation’ when the business model of the players or activity subject to
the derogation/waiver has become viable. Instead, the objective is to adapt regulation on the basis of the
results of the experiment.
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demand high regulatory effort and expertise. Importantly, the two approaches do not
exclude each other but could be used for different purposes.

5. Regulatory experimentation in the context of the green transition
First, we discuss some technologies that may become more relevant in the context of the
green transition and link the discussion with relevant EU legislation. Second, we discuss
the case for regulatory experimentation at the EU level.

5.1 Technologies and EU legislation
As previously discussed in this chapter, the first approaches to regulatory experimentation
focussed mainly on projects in the lower-voltage electricity grid. These approaches
evolved and the range of regulations which can be experimented with has expanded.
Importantly, the gas sector will also be engaged more and more. However, the focus
remains on the lower voltage/pressure levels. There is a good reason for this: the scope
of these experiments lies within domains covered by EU directives (such as retail licences
and distribution network tariffs). EU directives often allow for bottom-up national
experimentation with regard to obligations for new actors or rules for new activities as
long as certain principles are respected (i.e., the ‘directions’ set in the European legal
texts).
However, innovation is also needed at higher voltage/pressure levels. For example, ‘EU
Strategy for Energy System Integration’ clearly states that power-to-x technologies will
be crucial to integrate energy infrastructure (European Commission, 2020b). An example
of a power-to-x technology is an electrolyser using electricity to split water into hydrogen
and oxygen. There is even a separate work stream outlining the EU hydrogen strategy
(European Commission, 2020a). Power-to-x technologies are also expected to become
nominated as a Project of Common Interest (PCI) under the revised Trans-European
Networks for Energy (TEN-E) Regulation. As Schittekatte et al. (2020) discuss,
technologies enabling sector integration can be a (sometimes complementary) alternative
to cross-border integration to allow for cost-efficient integration of renewables in the
electricity grid. In this sense, the related technologies fall under EU regulations. At the
national level, EU regulations cannot be deviated from. In other words, EU regulations
define strict boundaries to national experimentation. The only possible way to deviate
from EU regulations is when an exemption procedure is included in a regulation. A first
example is merchant interconnectors. In this case, the exemption procedure allows market
parties to conduct a by-default regulated activity. A second example is the ownership of
storage. Conversely, this exemption procedure allows regulated parties to conduct a bydefault market activity.
First, merchant interconnectors. By default, electricity interconnectors between two
countries are regulated projects undertaken by national TSOs. As Kessel et al. (2011), de
16

Hauteclocque and Rious (2011) and Cuomo and Glachant (2012) show, merchant projects
have been exceptionally allowed as alternatives in the case that no TSOs are willing to
construct a certain interconnector. Depending on the risks involved, national and
European authorities can grant full or partial derogations, for example from rules related
to congestion revenue, which are to be defined on a case-by-case basis. 13 This exemption
procedure leads to private capital being invested in interconnectors which are deemed
important for the completion of the internal market, and allows third parties with different
risk-return profiles to TSOs to test innovative technologies. To date, only seven exempted
projects have been carried out in the EU (Gautier, 2020). 14 The actors behind these
projects are different in nature. Examples are BritNed, which is a joint venture of two
TSOs, and ElecLink, a wholly-owned subsidiary of Getlink, the company that owns the
Channel Tunnel concessionaire Eurotunnel.
Second, ownership of storage by system operators. 15 According to Directive (EU)
2019/944, in principle transmission or distribution system operators are not allowed to
own, develop, manage or operate energy storage facilities. However, NRAs can grant
derogation from this rule. This is possible if three conditions are (simultaneously) met
(Arts. 36(2) and 54(2) of the Directive). 16 First, market participants do not express an
interest in owning, developing, managing or operating an energy storage facility. Second,
the energy storage facility in question is necessary to fulfil obligations under the
Electricity Directive to ensure system safety, efficiency and reliability. And third, the
energy storage facility is not used to sell electricity to the market. Importantly, at regular
intervals or at least every five years, the regulator must perform a public consultation on
the existing energy storage facilities in order to assess the potential availability and
interest of other parties in investing in such facilities. This exemption procedure is indeed
a way to test different storage business models. However, other than a derogation from
the unbundling rules for a system operator when certain conditions are met, which might
be a barrier against deployment, no other potential barriers against innovation are lifted.

5.2 The case for regulatory experimentation at the EU level
In their ‘Bridge beyond 2025 Conclusions Paper,’ ACER and CEER (2019) note that
while several Member States are doing regulatory experimentation no equivalent
13

Article 7 of Regulation (EC) 1228/2003 on cross-border exchanges organises the exemption process and
similar rules exist in the Third Energy Package (Article 17 of Regulation (EC) 714/2009). In particular,
exemptions from regulated third-party access (TPA) and the use of the congestion rent collected are relevant
for merchant projects.
14
For an analysis of more case studies, see, for example, Coxe and Meeus (2010). Joskow (2019) presents
an overview of the experience with merchant transmission lines in the US.
15
Art. 2(59) of Directive (EU) 2019/944 states that in the electricity system ‘energy storage’ means
deferring the final use of electricity to a moment later than when it was generated, or the conversion of
electrical energy into a form of energy which can be stored, the storing of such energy, and the subsequent
reconversion of such energy into electrical energy or use as another energy carrier. Power-to-x falls under
the category of energy storage, as Olczak and Piebalgs (2018) point out.
16
The same procedure is in place for recharging points (Art. 33(3)).
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provision at the EU level exists. They state that this could limit the effectiveness of
national action where EU rules are unintentionally getting in the way and therefore
propose the provision of an ‘EU umbrella for the sandbox approach’. They also state that
resulting lessons should be shared between NRAs to avoid the need to replicate pilots in
each Member State and to accelerate decisions on whether regulation or legislation needs
to be adapted.
However, ACER and CEER (2019) do not discuss the practical implementation of
regulatory experimentation at EU-level. Inspiration can be drawn from the national case
studies discussed in this chapter. A difference being that the involvement of an EU actor
seems crucial. In this regard, ACER may be the right party if enough resources are
provided. 17 A first option could be to allow NRAs with approval from ACER or ACER
itself to set up regulatory pilots or pilot regulations which deviate from EU regulation, as
in the Italian case study. Binding EU principles or even guidelines on how to set up such
experiments would be required. A second option could be to predefine which articles in
EU regulations could be deviated from. This would mean extending the importance of
exemption procedures beyond unbundling rules and is a similar approach to that in the
Dutch case study. ACER, in coordination with the relevant NRAs, could be the body to
approve these exemptions. Lastly, an EU-wide regulatory sandbox as in the British case
could be set up and administered by ACER in coordination with the relevant NRAs. This
seems to be the most ambitious option and would demand significant regulatory effort.

6. Conclusion and implications for the green transition
We have found that the early approaches to regulatory experimentation differ
significantly in Italy, the Netherlands and Great Britain. At one end of the spectrum, the
Italian regulator truly designed regulatory pilots with well-defined business models and
targeted derogations, while at the other end the British regulator left it open to all sorts of
project promoters to design their own experiments. The approach in the Netherlands lays
in the middle with a pre-defined ‘menu of derogations’ from which project promoters
could choose. We have also discussed the main trade-offs to be made when implementing
a regulatory experiment for six design dimensions.
Looking at how the approaches in these three countries are evolving, we have also found
that the implementation of ‘regulatory sandboxes 2.0’ in GB and the Netherlands seems
to be converging, while the approach in Italy has evolved from designing regulatory pilots
to pilot regulations. We notice that even though the scope of regulatory experiments is
expanding (e.g., also covering gas legislation), most experimentation is happening at the
lower voltage/pressure level. However, in order for the green transition to succeed,
innovation with regard to technologies at the transmission level will also be needed.
Examples are power-to-x technologies enabling sector integration.
17

Over the last years, ACER is taking up more and more responsibilities, for example with regards to the
implementation of the EU network codes for gas and electricity.
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Currently, the only experiences with deviations from EU regulations have been
exemption procedures. More is needed. We believe that when setting up an ‘EU umbrella
for the sandbox approach’ as ACER and CEER (2019) propose, lessons can be learned
from the national case studies discussed in this chapter. Starting with transposing the
regulatory pilots as in the Italian approach or the menu of derogations as in Dutch
approach to the EU level might be the most realistic strategy in the short-term. If
experiences are positive, the step to EU-wide pilot regulations as in the Italian case or,
ultimately, an EU-wide sandboxes as in the British case can be taken. These different
approaches can also complement each other. One approach might fit better for a certain
context as also illustrated in the case studies. Finally, when thinking about regulatory
experimentation at the EU level, involvement of an EU actor seems crucial. In this regard,
ACER could be the right party under the condition that enough resources are provided to
administer the regulatory experiments.
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