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About ISGAN Casebooks 

ISGAN casebooks are meant as compendium documents to the global trends and discussion 

about smart grids. Each is factful information by the author(s) regarding a topic of 

international interest. They reflect works in progress in the development of smart grids in the 

different regions of the world. Their aim is not to communicate a final outcome or to advise 

decision-makers, but rather to lay the ground work for further research and analysis. 

Disclaimer 

This publication was prepared for International Smart Grid Action Network (ISGAN). ISGAN 

is organized as the Implementing Agreement for a Co-operative Programme on Smart Grids 

(ISGAN) and operates under a framework created by the International Energy Agency (IEA). 

The views, findings and opinions expressed herein do not necessarily state or reflect those of 

any of ISGANôs participants, any of their sponsoring governments or organizations, the IEA 

Secretariat, or any of its member countries. No warranty is expressed or implied, no legal 

liability or responsibility assumed for the accuracy, completeness, or usefulness of any 

information, apparatus, product, or process disclosed, and no representation made that its 

use would not infringe privately owned rights. Reference herein to any specific commercial 

product, process, or service by trade name, trademark, manufacturer, or otherwise does not 

necessarily constitute or imply its endorsement, recommendation, or favoring. 
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Preface 

The idea for the focus of this casebook on experimental (regulatory) sandbox Initiatives was 

generated during the CEM9/Nordic Clean Energy Week, as a result of the 

workshop Intelligent Market Design ï Boosting Global Smart Grid Deployment2 (23 May 2018) 

and the following Annex and inter-annex meetings. In these discussions, market regulation 

was repeatedly identified as a key topic for further collaboration in research and innovation. 

To enable a deeper international dialogue on this topic, ISGAN thus launched a new 

workstream for the purpose of sharing experiences and lessons learned from sandbox 

projects from around the world related to the development of smart grid solutions. It builds 

upon ongoing annex strategies, including engagement of ISGAN Annex 7 with the European 

Strategic Energy Technology Plan (SET Plan) Action4 that involves an evaluation of current 

projects in regulatory innovation zones and similar initiatives. 

 

Although, at this early stage, we are still developing a common understanding of how 

sandboxes can be of relevance to all ISGAN member countries, we share the understanding 

that experimental space is needed, in which innovators are allowed to trial new products, 

services and business models in a real-world environment without some of the usual rules 

and regulations applying. Such sandbox trials are expected to provide evidence to help 

understand whether regulation should change permanently, as exemptions will in most cases 

be project-related and limited in time. 

 

Matching the needs of industry and policy makersô options as well as consumer interests  

goes beyond the established set of research, technology and innovation policy instruments 

(e.g. pilot- and demonstration projects in the frame of current regulation). Regulatory 

sandbox programs will thus have to address several policy and legislative fields 

simultaneously and have to be framed as an orchestrated set of complementary policy 

actions combining R&I-instruments (e.g. public funding of replication projects) with legislative 

measure (e.g. experimental clauses), coupled with innovation-oriented regulatory bodies and 

other instruments of energy policy.  

 

Regulatory experiments such as regulatory sandboxes3 would provide an arena for product, 

process and service innovations and business models, based on interventions in regulatory 

frameworks (e.g. energy laws, exemptions, derogations, tariffs, building regulations, zoning 

rules, etc.) and/or other framework conditions (e.g. creating an atmosphere of active 

participation), thus requiring legislators, public administration as well as other stakeholders to 

be involved.  

 

As this is a new kind of mixed policy intervention with complex governance issues between 

public, semi-public and private actors, efforts have to be made and resources provided to 

develop an adequate mix of innovation-oriented legislative or regulatory measures, as well 

as project-related support mechanisms and funding instruments. 

 

                                                
2 For workshop summary and policy brief see: http://www.iea-isgan.org/isgan-side-event-at-cem9-policy-brief-and-
workshop-summary/ 
3 Lƴ ǎƻƳŜ ŎƻǳƴǘǊƛŜǎΣ ǘƘŜ ōŀǎƛŎ ƛŘŜŀǎ ŀǊŜ ǘŀƪŜƴ ŦǊƻƳ ǘƘŜ Cƛƴ¢ŜŎƘ ǎŜŎǘƻǊΩǎ ŎǳǊǊŜƴǘƭȅ ŘŜveloped Regulatory Sandbox instrument.   

http://www.iea-isgan.org/isgan-side-event-at-cem9-policy-brief-and-workshop-summary/
http://www.iea-isgan.org/isgan-side-event-at-cem9-policy-brief-and-workshop-summary/
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This casebook provides detailed information on planned or implemented Sandbox Programs 

for Australia, Austria, Germany, Italy and The Netherlands. An overview of the previously 

well documented program in the UK is provided as well. 

 

Hawaii is included as an example of another form of regulatory experimentation. In this case, 

one US state is experimenting with a performance-based method for tariffs which, if 

successful, can be rolled out as a regulatory innovation to other US states or other countries. 

The main focus of the casebook however is laid on experimenting to achieve the above 

mentioned innovation goals by means of sandbox projects.  

 

Special acknowledgements: In the international knowledge exchange (KTP) workshop on 

experimental sandboxes on 1 April 2019 in Stockholm, ISGAN partnered with the 

International Confederation of Energy Regulators (ICER). The Swedish Energy Agency and 

the Swedish Smart Grid Forum also provided considerable support, especially in regard to 

the ISGAN Public Workshop taking place the following day. 
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Executive Summary 

The urgency of transition of the energy system requires speeding up the innovation 

processes that will shape its future technological, economic and regulatory components. The 

challenge for innovators is to tackle the uncertainties of the required changing institutional 

frameworks (including energy law, regulation of monopolistic grid operators, market 

structures, infrastructure investment mechanisms, etc.).  

All energy systems, whether vertically integrated or deregulated, have some sort of 

regulatory or market oversight. Some of these regulations have been long established and 

originate from stem out of initial structures created around the turn of the 20th century. 

However, as the electricity grid transitions towards a more decentralized structure, with 

deepened engagement of end-users (including consumers) and involvement of a wider 

variety of other stakeholders and service providers, there is a need to enable testing of new 

regulatory structures that can better support integration of advanced smart grid technologies 

and business models 

Given that innovators lack opportunities to develop and replicate new solutions in real-world 

contexts, experimental space is needed to trial new goods, services and business models in 

a real-world environment without some of the usual rules and regulations applying. Such 

sandbox trials are expected to provide evidence to help understand whether regulation 

should change permanently, as exemptions will in most cases be project-related and limited 

in time. However, in granting exemptions, it is important to consider that regulators and policy 

actors should avoid the risk of discriminating among market players and to jeopardize 

customersô welfare 

Regulatory sandbox programs require an orchestrated set of complementary policy actions 

combining:  

¶ research and innovation instruments (e.g. public funding of replication projects), with  

¶ legislative measures (e.g. experimental clauses), coupled with innovation-oriented 

regulatory bodies, and  

¶ instruments of energy policy (Ministries). 

Experiments, such as in regulatory sandboxes, can provide an arena for goods, process and 

service innovations and business models, based on interventions in regulatory frameworks 

(e.g. energy law, exemptions, derogations, tariffs, building regulations, zoning rules, etc.) 

and/or other framework conditions (e.g. creating an atmosphere of active participation), thus 

requiring legislators, public administration as well as other stakeholders to be involved in 

addition to regulatory bodies.  
 

The need for regulatory sandboxes is often related to solutions which were not thought of or 

were not necessary before, but which are related to new challenges for the energy system. 

Hence, the scope of experimenting mentioned and applied for most often are related to:  

¶ development of flexibility services for grid stability,  

¶ reduction in environmental impacts, 

¶ sector coupling,  

¶ energy storage integration in the power sector, and 

¶ management of local energy communities. 
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The main innovation goals, which are considerd as feasibly addressed with a sandbox 

program are:  

¶ new products (e.g. for energy management), 

¶ new services (e.g. peer to peer exchange of energy and flexibility services), 

¶ platform solutions (e.g. distributed ledgers with blockchains) , 

¶ new tariff-models (e.g. grid tariffs for battery storage) and   

¶ new business models (e.g. local energy community). 

 

For different stakeholders learning is as important as the experimenting in sandbox projects: 

¶ For innovators perceiving regulatory barriers, a review of a project proposal by 

experts from regulatory bodies is highly valuable whether a regulatory exemption is 

necessary or not. 

¶ Learning among innovators can be intensified if trustful knowledge exchange can 

be organized through formats such as Community of Practice, which provide 

opportunities for not having to make the same mistakes others already have paid for. 

¶ For regulatory bodies and legislators, trials in regulatory sandboxes provide 

valuable evidence to help understand whether regulation should change permanently. 

 

Status on regulatory sandbox programs and calls for energy related projects 

Among the 20+ countries that participated in the Stockholm workshop on regulatory sandbox 

on 1 April 2019, it was identified that 13 countries have put sandbox programs in place or are 

making preparations for designing and planning sandboxes, while others have not yet 

considered implementing such an instrument. Examples: 

¶ Countries that already have implemented sandbox programs: Germany, Italy, South 

Korea, the Netherlands, Singapore and the United Kingdom,  

¶ Countries that have been discussing a sandbox program: Australia, Denmark, Ireland, 

and Spain,  

¶ Countries that are in the stage of designing and proposing a sandbox program for 

implementation: Austria, France, Norway and Sweden.  
 

 

Figure 1. Map of countries indicating to have implemented a sandbox program  
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In recent years, two countries, Germany and The Netherlands, have already adapted the rule 

set for regulatory bodies to allow more room for experimenting. Regulatory bodies in Italy 

(ARERA) and UK (OFGEM)  are already in the position to foster innovation and have 

sufficient room for maneuver for experimenting. In Norway, the regulatory body (NVE) 

considers current legislation to provide sufficient room for experimenting as well. France has 

already designed and proposed changes and is expecting its implementation soon. Countries 

like Australia, Austria, Brazil, Denmark, India, Ireland, Jordan and Singapore are discussing 

changes in the regulatorsô rules for experimenting. 
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1. Why do we need regulatory sandboxes? 
 

The urgency of transition of the energy system requires speeding up the innovation 

processes that will shape its future technological, economic and regulatory components. In 

the current phase of reconfiguring the energy system, experts conclude that timely 

deployment of solutions and business models, which can already build on tested 

technologies, depend on real-world experimenting. Tackling the uncertainties of the required 

changing institutional frameworks (including energy law, regulation of monopolistic grid 

operators, market structures, infrastructure investment mechanism and so forth) is a 

challenge for innovators. They lack opportunities to develop and replicate new solutions in 

real-world contexts, as future regulatory, institutional conditions do not yet exist.  
 

All energy systems whether vertically integrated or deregulated have some sort of regulatory 

or market oversight. Some of these regulations have been long established and stem out of 

initial structures created around the turn of the 20th century. However, as the electricity grid 

transitions towards a more decentralized structure, with deepened engagement of 

consumers and involvement of a wider variety of stakeholders and service suppliers, there is 

a need to enable testing of new regulatory structures that can better support integration of 

advanced smart grid technologies and business models. But there remains limited 

experience in enabling more flexible regulations that can allow for testing market applications 

of new technologies, programs, and services. Thus, countries lack examples on how to 

support the creativity and innovativeness of business, grid operators and other actors in the 

innovation eco-system for the future energy system, while also ensuring a reliable, stable 

and cost-effective grid.  

 

The main scopes of experimenting with smart grids, for which sandboxes are considered as 

possible instruments, are the development of flexibility services for grid stability, reduction in 

environemental impacts, sector coupling and energy storage integration in the power sector 

and management of local energy communities. All five scopes require adaptations or 

clarification of rules and regulations, as the related use cases have not been part of the 

ordinary way of running the energy regime. Only in a few cases, countries seem to focus on 

smart electricity grids only, or solutions ñbehind the meterò. Increasingly, experimenting with 

local energy communities, producing and sharing electricity locally, are also raising 

regulatory questions that sometimes require special permits or waivers.  
 

As a unique case, Hawaii is taken as an example of another form of regulatory experimenting. 

In this case, one US-State is experimenting with a performance-based method for tariffs, 

which in case of success can be rolled out as a regulatory innovation to other US-States or 

other countries. This allows the experimentation with regulatory innovations in a form which 

is legally binding and unlimited with respect to time or other restrictions, which is another way 

of real-world experimenting and learning. 
 

The main innovation goals, which are considered as feasibly addressed within a sandbox 

program are:  

¶ new products (e.g. for energy management);  

¶ new services (e.g. peer to peer exchange of energy and flexibility services); 

¶ platform solutions (e.g. distributed ledgers with blockchains);  

¶ new tariff models (e.g. grid tariffs for battery storage); and,  

¶ new business models (e.g. local energy community). 



 

Page 11/66 

2. Case studies by country 

2.1 (Australia) Regulatory sandbox arrangements to 
support proof-of-concept trials in the Australian 
national electricity market 

 

Title of Program   
or Activity 

Regulatory sandbox arrangements to support proof-of-concept trials in the 

Australian national electricity market 

Location Australia 

Main scope of 
experiment 

¶ Smart electricity grid 

¶ Integrated approach/sector coupling 

¶ Energy Storage 

¶ New business models  

¶ Flexibility services for grid stability 

¶ Behind the meter 

¶ Others: Scope of proposed trials determined by trial proponents. 
Potentially all of the above could be proposed to feature in trials. 

Main innovation 
goal 

¶ New technological solution, product, service 

¶ New tariff-model 

¶ New business model 

¶ New regulation 

¶ Others: Objective is to encourage innovation which has the potential to 
contribute to the long-term interests of consumers. Potentially all of the 
above could be proposed to feature in trials. 

Regulatory body Australian Energy Market Commission 

Implementation 
Time Period 

Some elements could be implemented in 2019, others pending decision of 
Energy Ministers. 

Funding Amount 
(direct and in kind) 

Public 
None directly. ARENA has funded trials separately to this 

process. 

Private Determined by trial proponents 

Lead Organization Australian Energy Market Commission 

Additional Key 
Stakeholders/ 
Organizations 

Australian Energy Regulator (AER), Australian Energy Market Operator 
(AEMO), Energy Consumers Australia (ECA) and Australian Renewable 
Energy Agency (ARENA). 

Link to  
Programôs  
Website/News 

https://www.aemc.gov.au/market-reviews-advice/electricity-network-
economic-regulatory-framework-review-2019 

Contact 
Information 

Name Owen Pascoe 

Email Owen.pascoe@aemc.gov.au 

https://www.aemc.gov.au/market-reviews-advice/electricity-network-economic-regulatory-framework-review-2019
https://www.aemc.gov.au/market-reviews-advice/electricity-network-economic-regulatory-framework-review-2019
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Background and Overview  

The Australian Energy Market Commission (AEMC or Commission) is currently developing 

the design of regulatory sandbox arrangements for the national electricity market (NEM). 

On 7 March 2019 the AEMC published interim advice to Australian governments that 

recommended the introduction of formal regulatory sandbox arrangements in the NEM to 

make it easier for businesses to develop and trial innovative energy technologies and 

business models.4  

The AEMCôs interim advice is that current arrangements for facilitating proof-of-concept trials 

can be improved and that trials can be better facilitated and coordinated through the 

introduction of regulatory sandbox arrangements in the NEM. This is based on consultation 

with stakeholders and analysis of sandbox arrangements in Australia and overseas. 

 

Â Existing arrangements in Australia 

The NEM is comprised of five physically connected regions on the east coast of Australia.5 It 

is comprised of a number of competitive wholesale markets and regulated monopoly 

networks. Consumers have the ability to choose their electricity retailer. 

There are a number of bodies that are responsible for energy in Australia.6 The AEMC is the 

expert energy policy adviser to Australian governments. We make and revise the energy 

rules7 and provide advice.8 The AEMC reports to the Council of Australian Governments 

(COAG) Energy Council, which has responsibility for monitoring and reforming national 

energy markets.  

While the AEMC does not have a formal role in facilitating trials, it can consider innovative 

rule changes that facilitate new business models where they are in the long-term interests of 

consumers. For example, the AEMC is currently considering several wholesale demand 

response rule change requests.9 

In providing advice on regulatory sandboxes the AEMC was asked to engage closely with the 

Australian Energy Regulator (AER), Australian Energy Market Operator (AEMO), Energy 

                                                
4 AEMC, Regulatory sandbox arrangements, Interim Advice, 7 March 2019. Available at: 

https://www.aemc.gov.au/sites/default/files/2019-03/Interim%20Advice%20-%20REGULATORY%20SANDBOXES%20-

%20for%20publication.pdf  
5
 For more information and a map see here: https://www.aemc.gov.au/energy-system/electricity/electricity-

system/national-electricity-market  
6 Under the governance structure created by the Council of Australian Governments (COAG) the three market bodies, the 
AEMC, Australian Energy Regulator (AER) and Australian Energy Market Operator (AEMO), ƻǾŜǊǎŜŜ ǘƘŜ ƴŀǘƛƻƴΩǎ ŜƴŜǊƎȅ 
market and report to the COAG Energy Council. The COAG Energy Council is a Ministerial forum made up of representatives 
of the Commonwealth, State, Territory and New Zealand governments. For more information see: 
https://www.aemc.gov.au/regulation and http://www.coagenergycouncil.gov.au/australias-energy-markets/governance 
7
 Under the National Electricity Law, National Gas Law and National Energy Retail Law, the AEMC makes and amends the 

National Electricity Rules, National Gas Rules and National Energy Retail Rules that underpin the NEM. These rules: govern 

the operation of the NEM; govern how market participants can operate in gas and retail sectors; govern the economic 

regulation of the services provided by monopoly transmission and distribution networks and gas pipelines; and facilitate the 

provision of services to retail customers and provide specific rights for consumers to whom energy is sold or supplied. For 

more information see: https://www.aemc.gov.au/about-us   
8 !ƭƭ ƻŦ ǘƘŜ !9a/Ωǎ ǿƻǊƪ ƛǎ ƎǳƛŘŜŘ ōȅ ǘƘŜ ǘƘǊŜŜ ƭŜƎƛǎƭŀǘŜŘ bŀǘƛƻƴŀƭ 9ƴŜǊƎȅ hōƧŜŎǘƛǾŜǎ. The National Electricity Objective as 

ǎǘŀǘŜŘ ƛƴ ǘƘŜ bŀǘƛƻƴŀƭ 9ƭŜŎǘǊƛŎƛǘȅ [ŀǿ ƛǎΥ άǘƻ ǇǊƻƳƻǘŜ ŜŦŦƛŎƛŜƴǘ ƛƴǾŜǎǘƳŜƴǘ ƛƴΣ ŀƴŘ ŜŦŦƛŎƛŜƴǘ ƻǇŜǊŀǘƛƻƴ ŀƴŘ ǳǎŜ ƻŦΣ ŜƭŜŎǘǊƛŎƛty 

services for the long term interests of consumers of electricity with respect to: price, quality, safety and reliability and 

ǎŜŎǳǊƛǘȅ ƻŦ ǎǳǇǇƭȅ ƻŦ ŜƭŜŎǘǊƛŎƛǘȅΤ ŀƴŘ ǘƘŜ ǊŜƭƛŀōƛƭƛǘȅΣ ǎŀŦŜǘȅ ŀƴŘ ǎŜŎǳǊƛǘȅ ƻŦ ǘƘŜ ƴŀǘƛƻƴŀƭ ŜƭŜŎǘǊƛŎƛǘȅ ǎȅǎǘŜƳΦέ 
9 
For more information see: https://www.aemc.gov.au/rule-changes/wholesale-demand-response-mechanism  

https://www.aemc.gov.au/sites/default/files/2019-03/Interim%20Advice%20-%20REGULATORY%20SANDBOXES%20-%20for%20publication.pdf
https://www.aemc.gov.au/sites/default/files/2019-03/Interim%20Advice%20-%20REGULATORY%20SANDBOXES%20-%20for%20publication.pdf
https://www.aemc.gov.au/energy-system/electricity/electricity-system/national-electricity-market
https://www.aemc.gov.au/energy-system/electricity/electricity-system/national-electricity-market
https://www.aemc.gov.au/regulation
http://www.coagenergycouncil.gov.au/australias-energy-markets/governance
https://www.aemc.gov.au/about-us
https://www.aemc.gov.au/rule-changes/wholesale-demand-response-mechanism
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Consumers Australia (ECA) and Australian Renewable Energy Agency (ARENA), who each 

have important roles in relation to innovation and trials in the NEM. The role of these 

organizations in facilitating trails is as following:  

¶ The AER regulates wholesale and retail energy markets, and energy networks, under 

national energy legislation and rules. Under the current regulatory framework, the 

AER has the ability to provide a range of exemptions and waivers for specific 

purposes and has a range of compliance tools and discretion in deciding whether to 

take enforcement action. Trials and other forms of innovation can be facilitated by the 

AER exercising its enforcement discretion, including its powers to issue ñno action 

lettersò. However, the AER and stakeholders generally considered these were not 

appropriate mechanisms for facilitating proof-of-concept trials.   

¶ As the independent market and system operator AEMO is involved in several trials in 

a range of capacities, including trials of new energy technologies and systems. 

¶ ECA is an independent organization set up by the COAG Energy Council in 2015 and 

seeks to promote the long-term interest of consumers with respect to price, quality, 

safety, reliability and security of supply of energy services. 

¶ ARENA was established in 2011 with the objective of improving the competitiveness 

of renewable energy technologies and increasing the supply of renewable energy in 

Australia.10 ARENA provides funding to researchers, developers and businesses that 

have demonstrated the feasibility and potential commercialization of their project. 

ARENA also builds and supports networks, and shares the knowledge, insights and 

data from funded projects. 

Feedback collected from stakeholders for the interim advice suggested there were barriers to 

conducting proof-of-concept trials under the current regulatory framework, with stakeholders 

raising concerns including a lack of flexibility in the regulatory framework, the absence of a 

defined and well understood regulatory process for conducting trials and the complexity of 

the framework. 

 

Â Background to regulatory sandbox advice 

The Independent Review into the Future Security of the National Electricity Market (Finkel 

review)11 noted that innovative technologies can help reduce the costs of providing secure 

and reliable electricity supply and also contribute to reducing emissions. The Finkel Review 

recommended that the AEMC review and update the regulatory framework to facilitate proof-

of-concept testing of innovative approaches and technologies, and this recommendation was 

accepted by the COAG Energy Council. 

As part of the 2019 Electricity network economic regulatory framework review,12 the COAG 

Energy Council Senior Committee of Officials (SCO) requested the AEMC to examine 

regulatory sandbox arrangements and how to best facilitate coordination of proof-of-concept 

trials.13  

 

                                                
10 Australian Renewable Energy Agency Act 2011, s.3.   
11 Dr Alan Finkel et al., Independent Review into the Future Security of the National Electricity Market, June 2017, p.66. 
12 See project page on the AEMC website: https://www.aemc.gov.au/market-reviews-advice/electricity-network-economic-

regulatory-framework-review-2019  
13 The request is available on the AEMC website here: https://www.aemc.gov.au/sites/default/files/2019-

01/Letter%20from%20the%20Senior%20Committee%20of%20Officials.pdf  

https://www.aemc.gov.au/market-reviews-advice/electricity-network-economic-regulatory-framework-review-2019
https://www.aemc.gov.au/market-reviews-advice/electricity-network-economic-regulatory-framework-review-2019
https://www.aemc.gov.au/sites/default/files/2019-01/Letter%20from%20the%20Senior%20Committee%20of%20Officials.pdf
https://www.aemc.gov.au/sites/default/files/2019-01/Letter%20from%20the%20Senior%20Committee%20of%20Officials.pdf
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The Commission published a consultation paper in December 2018 and received 28 written 

submissions in response, with most stakeholders supporting the establishment of regulatory 

sandbox arrangements.14,15 

 

Â Commission proposal 

The Commissionôs interim advice noted that emergence of innovative technologies and 

business models in the NEM can bring significant benefits to consumers. 

The Commission considers that a regulatory sandbox initiative could provide for a regulatory 

framework that is better equipped to respond to the rapid change in the electricity sector and 

deliver customer benefits though innovation.  

The objective of the regulatory sandbox arrangements should be to encourage innovation 

which has the potential to contribute to the long-term interests of consumers, rather than 

simply to facilitate an increased number of trials. Innovations that are in consumerôs interests 

can also be encouraged by establishing a clearer process for proponents of proof-of-concept 

trials to approach energy market regulatory bodies for feedback and guidance on regulatory 

issues and regulatory options to avoid unnecessary delays and costs for eligible trials. This 

can help reduce the barriers to the introduction of more efficient approaches to the delivery of 

electricity services.   

To access regulatory sandbox arrangements, proof-of-concept trials would need to be time-

limited and meet appropriate eligibility criteria, and appropriate consumer safeguards must 

remain in place. Design principles for regulatory sandbox arrangements outlined in the 

interim advice included that trials should: 

¶ benefit consumers, or at least not make them worse off  

¶ support competitive outcomes  

¶ have a time limit 

¶ have a plan in the event the trial is unsuccessful, such as an ability to revert to pre-

existing arrangements  

¶ share knowledge gained to inform regulators and the market, with appropriate limits 

to protect intellectual property 

¶ be prioritized by the relevant market bodies, to the extent that only a limited number 

of trials can be facilitated.  

The Commission proposes a regulatory sandbox initiative that could make use of a variety of 

existing and new tools that could be applied according to their suitability to a proposed trial.  

 

Policy Instruments, Actors, and Programs 

The regulatory sandbox initiative is best thought of as a toolkit of various regulatory options 
that can be applied to the specific circumstances of proposed proof-of-concept trials. These 

                                                
14

 The consultation paper and stakeholder submissions are available on the AEMC website: 
https://www.aemc.gov.au/market-reviews-advice/electricity-network-economic-regulatory-framework-review-2019 
15¢ƘŜ !9a/Ωǎ ƛƴǘŜǊƛƳ ŀŘǾƛŎŜ ŀƭǎƻ ōǳƛƭŘǎ ƻƴ ǘƘŜ ŦƛƴŘƛƴƎǎ ƻŦ ƻǳǊ нлму Electricity network economic regulatory framework 
review and previous work done by state, territory and commonwealth officials to consider the case for introducing 
regulatory sandbox arrangements (see attachment to request from SCO). 

https://www.aemc.gov.au/market-reviews-advice/electricity-network-economic-regulatory-framework-review-2019
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tools are discussed in more detail below. The table below sets out some examples where 
these tools may be used. 

 
Table 1: Regulatory tools and examples of how they may be used 

Regulatory tool Examples of how it may be used 

Advice on energy regulations Proponents at an early stage of developing a 
trial who need guidance on elements of the 
energy framework that may be relevant. 

OR 

Proponents with a specific question on the 
application of the law or rules where it is 
appropriate for the AER to provide guidance. 

  

A new AER waiver or exemptions power Proponents with a specific regulatory barrier 
that they are seeking an exemption from for a 
time and size limited trial. E.g. trial of a new 
technology that doesnôt meet current 
requirements. 

A new AEMC expedited trial rule making 
process 

Trials that involve significant deviation from 
existing regulatory arrangements and/or 
require alterations to rules to apply on a 
temporary basis e.g. in-market trials of 
demand response, trials proposed by market 
bodies. 

AER existing waiver and exemption powers Limited cases that fall into existing powers, 
e.g. trials involving DNSP ring-fencing waivers. 

 

Â Coordinated feedback and guidance on regulatory issues 

The feedback from the majority of stakeholders was that the provision of advice was an 

important element of facilitating innovation and proof-of-concept trials. 

Market bodies should develop a new, coordinated approach to providing feedback and 

guidance to proponents of trials. This would involve one market body being a clear first point 

of contact for proof-of-concept trials that is able to provide "fast, frank feedback" on a range 

of issues, whilst referring to the other market bodies where appropriate. 

A number of submissions called for a ñone stop shopò for guidance and feedback to enable a 

straightforward process for trial proponents however the Commission sees a number of 

challenges with this approach. In the national energy framework different market bodies have 

different responsibilities and it is not appropriate for one body to provide advice on behalf of 

another. 

All guidance and feedback would be subject to a disclaimer that it is not legal advice. It is not 

appropriate for market bodies that are responsible for developing and applying the rules to 

provide binding legal advice on their interpretation. Innovators would likely need to obtain 

their own legal advice separately. 

Â New AER waiver or exemptions power 

A new waiver or exemptions power for the AER could provide time-limited regulatory relief 

from the rules to eligible trials. It could be used if an eligible trial required an exemption from 
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a specific rule (or rules). As suggested by the AER, this could involve a broad power for the 

AER to grant specific exemptions and waivers to facilitate the conduct of proof-of-concept 

trials, subject to a ñsandbox guidelineò the AER develops in consultation with the market 

bodies and relevant stakeholders. The exercise of this power by the AER would be subject 

to eligibility criteria being met. 

This would involve changes to the law and rules and may require expansion of AERôs 

existing functions and powers. 

Â New AEMC expedited rule process for conduct of trials 

Some in-market trials would not be able go ahead relying solely on regulatory relief and 

would require temporary alternate regulatory arrangements as noted by some stakeholder 

submissions. 

If a proof-of-concept trial requires more substantial changes to market arrangements, such 
as new rules or the alteration of existing rules, the Commission is of the view that this is likely 
better progressed through the rule making process than through an exemption or waiver. A 
rule making process offers a more appropriate regulatory process in these circumstances, 
including stakeholder consultation.  
 

The current rule making process is likely too lengthy or represents too high a barrier for the 
purposes of a limited trial rule. 
 

A new AEMC expedited rule process could be used if an eligible trial required more 
substantial changes to market arrangements, such as new rules or the alteration of existing 
rules (e.g. eligible in-market trials). It is envisaged that these rule changes would be time 
limited, to facilitate the conduct of the trial. If the trial was successful, a permanent rule 
change could be initiated. The trial rule change process could be similar to the current 
expedited rule making process in the National Electricity Law (NEL), though likely involving a 
modified application of the National Electricity Objective (NEO) to allow evidence to be 
gathered through trials on the impact of innovation on the long-term interests of consumers.  
 

This process would develop an individual regulatory sandbox for a trial that would be a set of 
rules operating on a time limited basis and possibly limited to a certain geography or certain 
market participants or customers. 
 
Â Existing regulatory tools  
 
The Commission also proposes that the regulatory sandbox initiative would facilitate access 
to existing regulatory tools that may be applicable to proof-of-concept trials such as existing 
waiver and exemption powers. The first point of contact for guidance would refer trial 
proponents to these processes where appropriate. 
 

Outcomes and Highlights 

There are no current or recent sandbox projects in Australia as the regulatory sandbox 
arrangements are not yet in place.  
 

Under existing regulatory arrangements (which do not include formal regulatory sandbox 
arrangements), a range of propositions have gone under trial across the Australian energy 
sector. These vary in terms of size of the trial, the duration, proponents of trials, the matter 
being tested and potential impacts of the trial. Some recently completed or launched trials 
are listed below. 
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Whilst a number of trials have been able to proceed without formal regulatory sandbox 
arrangements, many stakeholders considered trials were being limited due to the current 
regulatory framework. As noted above, the AEMC considers current arrangements for 
facilitating proof-of-concept trials can be improved through the introduction of regulatory 
sandbox arrangements. 
 
Some of the trials recently conducted and currently underway (without a regulatory sandbox) 
are as following:   
 

Project #1 - Hornsdale wind farm frequency control ancillary services trial 

The Hornsdale Wind Farm 2 (HWF2) trial is the first in-market technical demonstration of a 

wind or solar farm providing frequency control ancillary services (FCAS) in the NEM.  It was 

undertaken by AEMO and ARENA in conjunction with NEOEN (wind farm owner and 

operator) and Siemens-Gamesa Australia (equipment provider for the Hornsdale group of 

wind farms). As a result of the trial, HWF2 is the first Australian wind farm to be registered 

and offering FCAS in the NEM. The trial ran from August 2017 until February 2018. The trial 

was underpinned by a MOU signed between ARENA and AEMO in May 2017.16  

 

Project #2 - CONSORT Bruny Island Battery Trial 

The trial aims to explore how the residential batteries can be used by households to manage 

their energy while simultaneously assisting network operators with ongoing network 

issues by providing improved network visibility, improved reliability and up-time, and 

managing voltage levels and load flows across the network and by doing so deferring or 

avoiding costly network upgrades. The trial involves 40 battery systems and smart 

controllers installed in homes on Bruny Island in Tasmaniaôs south-east. The trial received 

funding from ARENA, and it involves several parties.17  

 

Project #3 - New Reg process trial by Ausnet 

The AER, Energy Networks Australia and ECA have launched a project to aimed at 

improving engagement on network revenue proposals, and to identify opportunities for 

regulatory innovation.18  The organizations proposed a draft process aimed at enabling 

consumer processes to be better reflected in regulatory proposals in advance of lodging 

those proposals for the AERôs assessment called New Reg.19  Under the draft New Reg 

process a Customer Forum negotiates aspects of the regulatory proposal in advance of 

lodgment with the AER. AusNet Services is conducting the trial of the New Reg Process in 

the development of its regulatory proposal for the 2021-25 period.20 

 

Project #4 - AGL Virtual Power Plant (VPP) 

                                                
16 AEMO, Hornsdale Wind Farm 2FCAS trial: Knowledge Sharing Paper, July 2018, pp.1-4.  
17 Australian National University, Reposit Power, The University of Sydney, University of Tasmania and Tasnetworks.  
18 AER, ECA, Energy Networks Australia, New Reg - towards consumer centric energy network regulation, Directions Paper, 
March 2018, p.3. 
19 AER, viewed 30 November 2018, https://www.aer.gov.au/networks-pipelines/new-reg 
20 AER, viewed 30 November 2018, https://www.aer.gov.au/networks-pipelines/guidelines-schemes-models-
reviews/consultation-on-the-new-reg-process  

https://www.aer.gov.au/networks-pipelines/new-reg
https://www.aer.gov.au/networks-pipelines/guidelines-schemes-models-reviews/consultation-on-the-new-reg-process
https://www.aer.gov.au/networks-pipelines/guidelines-schemes-models-reviews/consultation-on-the-new-reg-process
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The project by AGL aims to create a prototype VPP by installing and connecting a large 

number of solar battery storage systems across residential and business premises in 

Adelaide, South Australia. When complete, the 5 MW VPP will consist of 1,000 distributed 

energy storage systems capable of dispatching more than 9 MWh of stored energy. The VPP 

can potentially provide a cost-effective solution in the medium term to smoothing out 

intermittent renewable energy generation and avoiding expensive upgrades to network 

infrastructure to meet peak demand.21 The project seeks to demonstrate the role of 

distributed smart energy storage in enabling higher penetrations of renewable energy 

generators in the grid.22 

 

Project #5 - AEMO-ARENA joint Demand Response Trial 

ARENA and AEMO have partnered to trial demand response services using the Reliability 

and Emergency Reserve Trader (RERT) arrangements. The trial serves several objectives 

including to: 

¶ evaluate the performance of various demand response resources in electricity supply 

contingency events  

¶ provide a benchmark for the cost of procuring demand response in the NEM 

¶ improve the commercial and technical readiness of innovative approaches such as en

gagement with mass market customers, or behavioral demand response 

¶ provide an evidence base to inform the design of a new market, or other mechanisms,

 for provision of demand response to assist with grid reliability and security. 

 

Ten demand response proposals representing a broad range of technical and commercial 

solutions have been funded through the trial. The program has delivered 141 MW in year one 

and will deliver 190 MW in year two and 202 MW in year three, across New South Wales, 

Victoria, and South Australia.23 

 

Lessons Learned and Next Steps 

To progress the development of regulatory sandbox arrangements the Commission proposes 
two work streams: development of improved guidance and feedback and development of 
possible law and rule changes.  
 
Â Coordinated regulatory guidance and feedback  
 

The provision of guidance and feedback to innovative businesses and proponents of trials is 
likely within the existing functions and powers of the market bodies. As proposed by ECA, 
the Commission believes the AEMC, AER, AEMO, ARENA and ECA can work together to 
develop a clearer process for this provision of information. This should include stakeholder 
consultation. This could proceed in advance of the development of law and rule changes that 

                                                
21 ARENA, viewed 30 November 2018, https://arena.gov.au/projects/agl-virtual-power-plant/  
22 AGL, Virtual power plant in South Australia: Stage 1 milestone report, July 2017, p.2.  
23 ARENA/AEMO, Joint response to AEMC Directions Paper Section 5: Wholesale Demand Response, May 2018, p.5. 

https://arena.gov.au/projects/agl-virtual-power-plant/
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may be needed for other tools in the regulatory sandbox initiative. This work could 
commence in the first half of 2019.  
 

Â Possible law and rule changes to facilitate trials  

 

A new AER regulatory waiver power and new AEMC trial rule making power would require 
further assessment and development.  
 

The Commission proposes to work with the AER, AEMO, ARENA and ECA and consult with 
other stakeholders in the first half of 2019 and develop recommendations for a package of 
possible law and rule changes to the COAG Energy Council in the second half of 2019. This 
work would be conducted under the 2019 Electricity networks economic regulatory 
framework review where possible.  
 
This process could also consider any necessary law and rule changes to facilitate the 
provision of more detailed regulatory advice by market bodies if identified as appropriate in 
the first work stream.  
 

Issues for consultation include the appropriate eligibility criteria and whether regulatory 

sandbox arrangements should be extended to the regulatory framework for gas.  
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2.2 (Austria) Energie.Frei.Raum (Energy.Free.Room) 
 

Title of Program   
or Activity 

Energie.Frei.Raum (Energy.Free.Room) ï preparation for experimental areas 

/ sandboxes for system implementation of new realization concepts and 

business models. It is a promotion program that is planned to be established 

as a preparatory phase for a possible introduction of an ñexperimentation 

clauseò in order to give companies the possibility to test the systemic 

implementation of new technologies and market models for system 

integration of renewable energy sources, storage and energy efficiency 

technologies. 

Location  Austria  

Main scope of 
experiment 

¶ Smart electricity grid only 

¶ Behind the meter 

¶ Integrated and flexible energy systems; system integration of RES 

Main innovation 
goal 

Overall, it is aimed to ensure that research and pilot project results can be 
feasibly implemented 

Regulatory body E-Control (Austrian Energy-regulator) 

Implementation 
Time Period 

2019-2025 

Funding Amount 
(direct  
and in kind) 

Public 5 mio. EUR planned 

Private n/a 

Lead Organization Federal Ministry for Sustainability and Tourism  

Additional Key 
Stakeholders/ 
Organizations 

Federal Ministry for Transport, Innovation and Technology, Austrian 
Research Promotion Agency (FFG), Joint Programming Platform ERA-Net 
Smart Energy Systems (ERA-Net SES), European Technology and 
Innovation Platforms Smart Networks for the Energy Transition (ETIP SNET), 
Companies, research institutions, other non-commercial organizations 

Link to Programôs  
Website/News 

https://mission2030.info/  

Contact 
Information 

Name Isabella Plimon, Federal Ministry for Sustainability and Tourism 

Email isabella.plimon@bmnt.gv.at 

 

  

https://mission2030.info/
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Background and Overview  

There are no regulatory sandboxes in Austria at the moment. However, within the framework 

the Austrian Climate and Energy Strategy (#mission2030) a number of flagship projects, 

including ñEnergy Research Initiativeò have been established. The Strategy was drafted in 

connection with Austria ś engagement in the global initiative Mission Innovation.  

As part of the Austrian Energy Research Initiative, a funding program Energie.Frei.Raum 

(Energy.Free.Room) to prepare for a subsequent regulatory sandbox is planned to be 

launched in 2019 by the Federal Ministry for Sustainability and Tourism. 

One of the specific objectives of the program is to reduce barriers for the implementation of 

market models stirring further system integration of RES, storage and energy efficiency 

technologies.  

An adjustment of the regulatory framework to enable the introduction of regulatory innovation 

zones/sandboxes through an ñexperimentation clauseò in the Austrian legal framework is 

considered as one of the options. Findings from projects funded in the program 

Energie.Frei.Raum will help to define the scope of such an experimentation clause. The 

projects within the program will address new approaches to integrated and flexible energy 

systems; system integration of RES and storage, new innovative products and technologies 

and energy efficiency. 

 

Â Innovation goals 

The overarching goal consists in developing and identifying best practices for smart, secure, 

affordable energy and transport systems. Further goals include: 

¶ New technological solutions, products, services;  

¶ New business models; 

Possibly upscale from demonstration to large-scale implementation. 

 

Â General program objectives 

Austrian research and innovation are focused on the development of key technologies, 

sector coupling, digital and smart energy and marketable and comprehensive solutions and 

technology-based services. The Energie.Frei.Raum programôs approach is meant to assist 

coordination between innovation efforts and development of the regulatory framework. 

 

One of the main added values of the program is - next to the availability of public funding ï 

the use of a methodology, which establishes a concrete process to determine the potential 

need for and, if deemed necessary, the scope of a regulatory sandbox. For this, it involves all 

relevant stakeholders, including the Austrian regulator, E-Control throughout the runtime of 

the program. 

 

Â Main objectives of the program  

Evaluate the necessity to establish temporary regulatory innovation zones to allow operators 

to test new technologies, processes and business models in an innovative legal and 

regulatory environment , 
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Provide subsequent financing and implementation funding schemes for the development of 

projects through to TRL 9, 

¶ Enable both local innovators and the public to transform current problems into 

solutions and to help research and innovation unlock their potential by involving future 

technology customers and users in the development process as test users, 

¶ Eliminate potential barriers to the testing and implementation of innovative 

approaches in the energy industry and energy and grid technologies, 

¶ Determine whether an regulatory sandbox and/or an experimentation clause in the 

Austrian legal framework will be needed to enable the above. 
 

Â Operational goals 

¶ Proposals for optimized framework conditions for the flexibilization of the energy 

system 

¶ Testing of new integration and market models for the integration of renewables, 

storage and energy efficiency technologies 

¶ Two-step process: 

ü Survey of the needs and potential for regulatory sandboxes with the involvement 

of all relevant stakeholders, 

ü Support and implementation of concrete project ideas. 

 

Â Legal basis for experimentation 

Funding will be provided with the framework of a yet to be finalized national directive.  

(International) SE-Plan Action 4 and its Implementation Plan. Austria adheres to the 

implementation of Innovation Activity ñA4-IA0-4 Regulatory Innovation Zonesò of the SET-

Plan WG A4 Innovation Plan. 

 

So far, there are not special legal arrangements for pilot projects and showcase regions. An 

adjustment of the legal framework might be possible in order to include a so-called 

ñexperimentation clauseò allowing to facilitate the testing of different instruments akin to the 

SINTEG clause in the German legislation. 

 

Â Key stakeholders and respective roles per the program 

¶ Federal Ministry for Sustainability and Tourism - funding 

¶ FFG (Austrian Research Promotion Agency) ï implementation 

¶ Federal Ministry for Transport, Innovation ï policy support 

¶ E-Controlï energy regulatory oversight  

¶ Research centers, enterprises and various customer groups ï project implementation 

¶ European Technology and Innovation Platforms Smart Networks for the Energy 
Transition (ETIP SNET) 

¶ Joint Programming Platform ERA-Net Smart Energy Systems (ERA-Net SES) 
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Â Intended takeaways or expected results 

¶ Developed methodological approach for determining the need for a regulatory 
sandbox that can be re-applied on technological innovation progresses 

¶ Outcome-based policy making 

¶ Anticipate future challenges, esp. from technologies and solutions that have not yet 
been sufficiently studied, tested 

¶ Building trust and ensuring regulatory stability (as a prerequisite for investment 
incentives) 

¶ Subsequent impact assessment 

 

Policy Instruments, Actors, and Programs 

The setting up of a regulatory sandbox in practice requires a multifold approach that 

considers the current status of innovation and regulation, funding opportunities and potential 

cooperation on the national and international levels.  

 

More specifically, it is envisaged to: 

¶ build upon the existing innovation programs based on Austrian Energy Showcase 
Regions and ERA-NET Smart Energy Systems through the Climate and Energy 
Fund (KLI.EN) and the Austrian Ministry for Transport and Innovation and the 
Austrian Research Promotion Agency, 

¶ set up a funding program, ñEnergie.Frei.Raumò in preparation for the 
experimentation clause as an regulatory sandbox for firms to test systemic 
implementation of new integration and market models to integrate renewable energy 
technologies and storage and energy efficiency technologies into the system, 

¶ only then, decide whether a legal framework for regulatory innovation zones needs 
to be laid down, 

¶ participate in European and international cooperation initiatives such as Mission 
Innovation, SET Plan, 

¶ use green finance instruments for research and innovation, foster investment into 
environmental and climate protection (#mission2030, Flagship Project 8), 

¶ apply for funds under European funding and financing schemes (e.g. EU Structural 
and Innovation Fund (ESIF), EU Innovation Fund) by including projects in 
corresponding EU programs for the next planning period. 

 

In a strict sense, in Austria, it would be a techno-regulatory innovation zone as technological 

change is ñco-optimizedò with regulatory change to identity successful solutions and business 

models but also approaches to stakeholdersô responsibilities, rules and regulation. That said, 

both types of innovation are given equal priority. 

 

Â Rationale for regulatory sandboxes & anticipated benefits 

Regulatory sandboxes are expected to: 
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¶ Allow to create a framework for and a structured approach to regulatory innovation, 

¶ Collect first experience from different approaches in practice and not only in theory 
or through simulation, 

¶ Enable both local and regional innovators and the public to transform current 
problems into solutions and to help research and innovation unlock their potential by 
involving future technology customers and users in the development process as test 
users, 

¶ Eliminate potential barriers to the testing and systemic implementation of innovative 
approaches and market models in the energy industry and energy and grid 
technologies. 

¶ Better align innovative technological and grid / energy system solutions with 
innovative regulatory approaches and test the latter dynamically (as opposed to 
theory first, consequences later). 

 

Â Challenges/barriers in policy making 

Some of the challenges related to facilitating innovation through regulatory sandboxes are: 

¶ The differences between European, national and sometimes regional requirements, 
regulatory frameworks and an overall lack of an overarching framework for 
regulatory sandboxes in the EU. 

¶ A potential implementation of a regulatory sandbox may require an adjustment of 
the division of tasks between the Federal Government and regional and local 
authorities to avoid heterogeneity of legal requirements, simplify structures and 
foster transparent processes.  

 

The process of setting up of regulatory sandboxes is associated with a number of risks that 

should be accounted for as part of the risk management procedure:  

¶ Risk to create a permissive environment or a regulatory vacuum if an exemption 
from the current regulation is granted but no feasible alternative is considered.  

¶ Risk of not defining the scope or the temporal limitation of a sandbox from the start: 
a sandbox is always a preparation phase and not the final goal.  

¶ The best approach could not be identified within the allotted timeframe (e.g. due to 
insufficient resources to accomplish the activities). 

¶ Technology-neutrality principle: the regulatory approach may disproportionately 
benefit one stakeholder group or technology over another even if they are not 
economically viable. As a result, the identified models may not improve economic 
viability and business models or cannot be transferred to a broader context or to 
other stakeholder groups.  

¶ The approach might still be localized i.e. not entirely suitable for replicability/fits the 
local context rather than the European or global one. Should be relevant from the 
whole system perspective, the whole country Roles and responsibilities of actors 
involved have not been sufficiently defined.  

¶ The proposed instrument from a regulatory sandbox may conflict with another 
existing instrument or policy, 
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¶ The next steps for the actual implementation of the outcome of a sandbox have not 
been formalized before the project start or the evaluation criteria/monitoring 
procedure were not stipulated. 

 

Â Reason for why  existing policy instruments fail to achieve what is expected from 

Regulatory Sandboxes 

Existing regulation is a result of historical developments, which creates path dependencies 

and changes may be very hard and time-consuming to implement. A regulatory sandbox, in 

contrast, would allow to test regulatory approaches more flexibly and gather evidence of the 

added value of a proposed adaptation or a new instrument. The existing regulation may also 

overlook some of the incentives that might be created among energy system stakeholders. 

There may be barriers, which can be temporarily lifted in a sandbox to analyze the extent to 

which changes in regulation would, for example, improve the alignment of stakeholdersô 

incentives with energy policy goals. Similarly, new incentive structures can be tested in 

practice and the consequences preempted before a general adoption or market introduction. 

 

Last but not least, regulatory innovation is particularly valid when dealing with new emerging 

technologies (e.g. Blockchain) where their effect on system stakeholders and the energy 

value chain are not well-known or sufficiently tested. In this case, techno-regulatory 

innovation can help anticipate the need for regulation and design appropriate mechanisms.  

 

Â Targeted benefits for different actor groups 
 

A regulatory sandbox approach could help:  

 

Regulators and policymakers:   

¶ Knowledge exchange between the regulator and project-responsible parties 

¶ test innovative rules and approaches, governance, institutional change, regulation  

¶ test different rules and/or identify and remove specific barriers to observe changes, 
effects on incentives in a ñcontrolled environmentò of a sandbox and to come up with 
an optimal regulatory mix that then could be expanded further beyond a sandbox 
once the effect has been tried and tested.  

¶ bridge the gap between business and investment model development on the one 
hand and policy support in form of regulation, market structures and infrastructure 
on the other; allow to test different approaches before going into a legislative 
process and collect relevant evidence from real-life implementation; 

¶ foster investment into innovative technologies and solutions and their 
implementation; 

Consumers: develop new schemes, tariffs, contracts for consumers (new approaches to 
taxation) and their active participation (e.g. within local energy communities); 

Enterprises: improved public and private investment; 

Technology providers: Concepts for consumer and producer flexibility and complex 

stakeholder interactions (consumers, suppliers, system operators) (e.g. uses of 
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Blockchain) under innovative regulatory conditions; actively participate in the process of 

testing and shaping regulatory approaches. 

Customer groups (Cities, communities, etc.): can be involved at an early stage into the 

design of future market models and hence are more likely to actively apply innovation 

RES technologies. 
 

Â How should policy instruments be designed?  

 

¶ (Stakeholder involvement) A regulatory sandbox approach should ideally take profit 
of an opportunity to actively involve all stakeholder groups, including the regulator, 
relevant associations, funding agencies, consumer group representatives, 
technology providers, etc. to obtain a global buy-in. 

¶ (Funding) sufficient resources through public and private funding needs to be 
secured beforehand. 

¶ (EU-level coordination) Cooperation with other countries e.g. on the EU level within 
the framework of the joint programming platform ERA-NET Smart Energy System, 
further helps to secure funding and share best practices and, ideally, streamline 
regulation on the EU level.  

¶ (KPIs and monitoring) a monitoring procedure needs to be in place before the 
launch of a regulatory sandbox along with KPIs that the success of an approach or 
an instrument can be evaluated against.  

¶ Before setting up a regulatory sandbox it is crucial to assess whether any barriers in 
current regulation at all exist that would prevent the implementation of a specific 
solution, technology or model.  
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2.3 (Germany) Smart Energy Showcases - Digital Agenda 
for the Energy Transition 

 

Title of Program   

or Activity 

Funding programme "Smart Energy Showcases - Digital Agenda for the 

Energy Transition" (SINTEG) 

 

SINTEG Ordinance 

Location Germany 

Main scope of 

experiment 

ω Smart electricity grid only 
ω Integrated approach/sector coupling,  
ω Energy Storage 
ω Flexibility services for grid stability  

Main innovation 

goal 

ω New technological solution, product, service 

ω New business model 

Regulatory body German Federal Networks Agency 

Implementation 

Time Period 
2017-2020 

Funding Amount 

(direct and in kind) 

Public 

The Federal Ministry for Economic Affairs and Energy is providing 

up to 230 million Euros to the five model regions selected over a 

time period of four years. 

Private 

In total, some 600 million euros is to be invested in the 

digitalization of the energy sector as part of the funding 

programme (Federal Government + private sector). 

 

How much of this goes to activities under the SINTEG Ordinance 

is unclear, but it can be expected that this is only a small part. 

Lead Organization German Federal Ministry for Economic Affairs and Energy 

Additional Key 

Stakeholders/ 

Organizations 

Federal Networks Agency, Project Partners or subcontractors of the 5 

SINTEG projects, Organizations that enter into a contractual agreement with 

the project partners concerning the project activities 

Link to Programôs  

Website/News 

https://www.bmwi.de/Redaktion/EN/Artikel/Energy/sinteg-funding-

programme.html 

Contact 

Information 

Name Dierk Bauknecht (Ö ko-Institut) 

Email D.Bauknecht@oeko.de 
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Background and Overview  

ñIn order to make it possible for the participants of the SINTEG programme to test new 

technologies, procedures and business models in practice without facing financial 

disadvantages, the Federal Ministry for Economic Affairs and Energy has developed a fixed-

term ordinance, which provides these participants with room for conducting experiments.  

The rules set out under the SINTEG ordinance are not intended to prejudge any future 

regulation, but rather make it possible to learn from practical tests so that the existing legal 

framework can be updated.ò  

Source: https://www.bmwi.de/Redaktion/EN/Artikel/Energy/sinteg-funding-programme.html 

 

The focus is not on solutions that are legally not allowed, but on solutions that are 

economically not viable, and the objective is to avoid financial disadvantages. Therefore, 

participants can apply for a retrospective reimbursement and  need to be project partners or 

need to have a contract with project partners 

 

For which situation does the retrospective reimbursement apply: 

When? 

¶ In situations when the network operator needs to take measures to manage network 
constraints and maintain network security  

¶ In situations when the spot market price becomes zero or negative 

For which activities? 

¶ End consumers that provide flexibility that result in higher network charges 

¶ Storage and sector coupling:  Compensation for fees and levies 

¶ Compensation for renewables that reduce feed-in with additional consumption 

 

Lessons Learned and Next Steps 

The SINTEG Ordinance has been applied across the SINTEG projects. The Ordinance is 

limited to SINTEG participants, and it has been difficult to get new actors on board.  

The relevant time periods (negative prices, network constraints) are quite restrictive. It has 

therefore been difficult to test solutions today for a future system. One important impact has 

been the learning about how to set up regulatory experiments.  

In the meantime, government has broader interest in regulatory sandboxes in the context of 

the digital agenda, including regulatory experiments (regulatory innovation zones).  

One question is how to set up regulatory experiment as a research project in itself, incl. 

evaluation and generalization of results? This would include testing of new regulation instead 

of retrospective reimbursement. 

 

  

https://www.bmwi.de/Redaktion/EN/Artikel/Energy/sinteg-funding-programme.html
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2.4 (Italy) Regulatory experiments to promote innovation in 
the power system in Italy 

 

Title of Program   
or Activity 

Regulatory experiments to promote innovation in the power system in Italy 

Location Italy 

Main scope of 
experiments 

First phase: regulatory experiments at zone level 

¶ Smart electricity grids (series of experiments about Smart functionalities 
for MV networks) 

¶ Electric Mobility (series of experiments about different business models 
for EV recharge)  

¶ Energy Storage at Utility-scale and Dynamic Thermal Rating to cope with 
HV lines congestions due to excess of wind generation 

Second phase: regulatory experiments at system level 

¶ Open protocol for interoperable In-Home Devices connected to new 
smart meters 

¶ Flexibility services and Demand 

Main innovation 
goals 

¶ New functionalities for networks  

¶ New incentive regulation for fostering innovation roll-out 

¶ New actors in electricity markets 

Regulatory body 
ARERA (the Italian National Regulatory Authority for electricity, gas, water 
and waste management; formerly AEEGSI) 

Implementation 
Time Period 

2010 ï 2019, a wide programme through different initiatives 

Funding Amount 
(direct and in kind) 

Public 

Regulatory experiments have been mostly funded through 
network tariffs and the outcomes of the projects have been made 
fully public, to enable external evaluation and dissemination of 
best practices 

Private 

Market players make their own investments and are partly 

remunerated limited to some regulatory experiments (Electro-

Mobility, DR) 

Lead Organization Italian Energy Regulator 

Additional Key 
Stakeholders/ 
Organizations 

Network operators (i.e., DSOs and the Italian TSO Terna) and network users 
(RES/DG producers, residential consumers, EV Charging Point Operators) 
and third parties, like aggregators and providers of IHDs (In-Home Devices 
connected beyond the meter) 

Link to Programôs  
Website/News 

www.arera.it/it/operatori/smartgrid.htm 
www.arera.it/it/elettricita/veicoli_ele.htm 
www.terna.it/SistemaElettrico/ProgettiPilotadiaccumulo.aspx 
www.arera.it/it/operatori/smartmetering.htm  
www.terna.it/SistemaElettrico/MercatoElettrico/ProgettiPilotaexdel30020
17REEL/ProgettoPilotaUVAM.aspx 

Contact 
Information 

Name Iva Gianinoni (RSE) 

Email iva.gianinoni@rse-web.it 

https://www.arera.it/it/operatori/smartgrid.htm
https://www.arera.it/it/elettricita/veicoli_ele.htm
http://www.terna.it/SistemaElettrico/ProgettiPilotadiaccumulo.aspx
http://www.arera.it/it/operatori/smartmetering.htm
http://www.terna.it/SistemaElettrico/MercatoElettrico/ProgettiPilotaexdel3002017REEL/ProgettoPilotaUVAM.aspx
http://www.terna.it/SistemaElettrico/MercatoElettrico/ProgettiPilotaexdel3002017REEL/ProgettoPilotaUVAM.aspx
mailto:iva.gianinoni@rse-web.it
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Background and Overview  

Following the dramatic increase in renewable-sourced intermittent generation, led by the 

European-wide objectives on energy efficiency, emission of greenhouse gas and renewable 

power production, the Italian power system has been hugely impacted.24 Coping with secure 

integration of RES and DG, through innovation in network design and management, as well 

as promoting demand response and aggregation of DER have been among the most urgent 

areas of concern for the Italian Regulatory Authority (formerly AEEGSI, now ARERA).25  

The Italian Regulator has a long experience of incentive regulation, for ñtraditional areasò like 

quality of service and productive efficiency. The most recent measures in these fields, which 

were introduced in 2016 and 2018, respectively, are related to a new remuneration scheme 

with a capital incentive scheme for the metering activity, which in Italy is operated by DSOs, 

and a new ñoutput-basedò scheme for resilience (against extreme events) of the distribution 

system and for increase of transfer capacity of transmission networks.  

Coming to innovation, the Italian Regulator is very active in promoting innovation in the 

power system and since 2010 has been launching several regulatory experiments for testing 

in field new technologies, new services and new business models, in the European 

framework of full electricity market liberalization. The complete overview of the different 

regulatory experiments fostered by ARERA is sketched in Figure 2.   

 

 
Figure 2: ARERA overall framework for innovation in the power system 

 

The main ideas of the Italian Regulator on innovation in the power system are twofold: first, it 

must go beyond lab experiments and must be demonstrated in field, in real operating 

                                                
24

 Just to give a rough idea, the demand peak of the Italian power system is around 60 GW, but in daylight hours of Sundays 
and holidays demand is about 30 GW. The installed capacity of wind and solar generation units has now reached 30 GW (it 
was 4 GW only ten yars ago). 
25 ARERA is an independent regulatory authority created under Italian Law No. 481 of 14 November 1995 for the purposes 
of protecting consumer interests and promoting the competition, efficiency and diffusion of public services with adequate 
levels of quality as well as cost-reflective and transparent tariffs. Initially limited to electricity and natural gas, the 
Authority's scope of action has been extended by means of most recent laws to regulation and control of water services, 
specific functions as regards District Heating and Cooling as well as regulatory and control functions over the waste 
management cycle, including sorted, urban and related waste (www.arera.it/it/inglese/index.htm ) 

http://www.arera.it/it/inglese/index.htm
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conditions; second, ñsmart gridsò are not enough, being the crucial point the interaction 

between networks and system users. 

 

Â General program objectives 

All the initiatives taken by ARERA in the current decade are part of a comprehensive 

programme, whose general objectives are rooted in the recommendations26 of CEER (the 

Council of European Energy Regulators), since the Italian NRA is convinced that innovation 

in regulation is also crucial in order to enable the innovative solutions that are required as a 

consequence of the new challenges of the power system to meet the goal of sustainability in 

a cost efficient manner. 

Innovative solutions will lead to a more efficient planning and operation of the grid, by means 

of improved automation and control of network components and end-usersô participation 

(smart grids). Similarly, demand response requires intelligent systems located at the 

customerôs site and connected to end-usersô appliances (smart meters). The system needs 

to offer possibilities for innovative uses of electricity, as in the case of electric mobility. 

Energy Storage Systems are possible tools to improve the flexibility of the power system. 

Finally, changes are needed in the Italian electricity market (and in particular in the 

Dispatching Services Market)  taking into account also small and dispersed resources.  

 

Â Scope/dimension and goals of regulatory experiments 

The different regulatory experiments cover different scopes / dimensions and different 

innovation goals and can be grouped in five initiatives:  

1. Smart (electricity) grids: advanced solutions and functionalities: new technological 

solutions, specifically improved automation and control of network components, have 

been tested in real MVnetworks and in real operational conditions; 

2. Utility-scale Energy Storage Systems (ESSs) and Dynamic Thermal Rating for 

transmission lines: their capacity as new technological solutions to absorb excess 

power and avoid wind curtailment in off-peak hours should be tested. 

3. Electric mobility: integrated approaches/sector coupling applications, such as e-

mobility, are emerging, which require innovative services and innovative business 

models for this new activity. 

4. ñChain 2ò open protocol for In-Home Devices connected to new smart meters: the 

direct communication in real time between the smart meter (2nd generation) and  

interoperable In-Home Devices (IHD) is an innovative solution ñbehind the meterò to 

use intelligent systems located at the customerôs site for improving customer 

awareness and enabling home automation. 

5. Flexibility and Demand response: opening the Ancillary Services Market to the 

participation of both RES and demand units, thanks to aggregation through virtual 

dispatchable units, is an important innovation step in order to exploit the potential of 

dispersed resources to the balancing needs of the ñnewò power system.   

 

 

Â Key stakeholders and respective roles per the program 

The key actor of the whole programme is the Italian Regulatory Authority, which can 

autonomously proceed to set up regulatory experiments, following the due public procedures. 
                                                
26  CEER Position paper on Smart Grids: an ERGEG Conclusions paper. Ref. E10-EQS-38-05, 10 June 2010: 
https://www.ceer.eu/1279  

https://www.ceer.eu/1279
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At the end of the experiments, it is the Authority itself that directly issues the provisions for 

the regulatory measures to put in place (see below for legal issues). In the different initiatives, 

responsibility for innovation is with main stakeholders: DSOs, TSO, EV Charging Point 

Operators (CPOs), market players (RES generation, suppliers and final customers with 

active demand), aggregators and IHD providers. 

 

Â Project implementation time period  

Initiatives cover the whole decade from 2010 to 2019 and have different timelines:  

1. Smart grid: call for demonstration projects launched in 2010; awarded projects selected 

in 2011, installed and operated 2012-2015; dissemination and lesson learnt in 2014-

2015, new incentives rules for large scale roll-out enforced from 2016 

2. Storage and DTR: call for demonstration projects launched in 2012, selected in 2013, 

installed 2014-2015, operated 2016-17, dissemination 2017 to present 

3. EV recharge: call for demonstration projects launched in 2010, selected in 2011, 

installed and operated 2012-2015, dissemination 2016-17 

4. Chain 2/IHDs: launched at system level in 2017, operated in 2018, dissemination in 

2019 

5. Flexibility and DR: call at system level for aggregated units launched in 2017 and 

renewed in 2018, operated in 2018 to present 

 

Â Legal basis for experimenting and regulatory exemptions 

The whole programme of regulatory experiments has been legally grounded upon regulatory 

decisions. All regulatory powers are under law n. 481/1995 (institution of the Regulatory 

Authority for Electricity and Gas). All provisions described here in order to carry out 

regulatory experiments aim at fostering innovation in the power system and have been set 

out by ARERA autonomously, always after wide consultation of all stakeholders. In each 

initiative, a specific regulatory exemption /derogation has been allowed to participants. 

Details are given in the following section ñPolicy Instruments, Actors, and Programsò. 

 

Â Intended takeaways or expected results 

Regulatory experiments are carried out in the interest of consumers and are always based 

on public calls and consultations. Project outcomes are made fully public, to enable external 

evaluation and dissemination of best practices. During the application phase respondent 

projects may be required to present a cost/benefit analysis of the proposed implementation. 

Details on main results and regulatory outcomes are given in the following section 

ñOutcomes and Highlightsò. 

 

Policy Instruments, Actors, and Programs 

As for ñsmart networkò regulation, the Italian experience has been divided in three steps: 

research, demonstration and deployment of involved smart network technologies/services.  

As for research, in Italy a general-interest research program for the energy system is funded 

through levies on the electricity bills (Ricerca di Sistema, RdS) and is carried out by RSE 
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Ricerca sul Sistema Energetico, ENEA, CNR and other research bodies, including private 

companies and academics.  

When addressing a regulatory issue, at first the Italian regulator commissions a research 

project to RdS and/or to a University or a research center, which, possibly based on real-field 

samples of data, identifies the most important characteristics and problems as well as the 

most important critical parameters and indicators to be asked for in the different initiatives.  

Then the demonstration phase is designed around a competitive process, so that only 

selected demonstration projects would benefit from incentives. 

After the positive conclusion of the demonstration, the regulator derives his own thoughts on 

the matter; ñlessons learntò are outlined in public consultation documents. Then the regulator 

considers all comments and translates the final shared conclusions into provisions of new 

regulatory schemes/regimes/incentives (output-based, whenever possible), in order to 

enable large-scale roll-out of the innovative solutions tested in the demonstration projects.   

 

Â Targeted benefits for different actor groups 

The motivations that guided the different interventions by ARERA through the reported 

regulatory experiments were described in general in the previous section. More in detail:  

1. The main benefit expected from the development and regulation of new Smart Grid 

functionalities is to increase the ñhosting capacityò of the distribution network, thus 

promoting the integration of RES and DG into the power system. This is mainly 

beneficial for network operators and RES/DG producers. 

2. The exploitation of Energy Storage Systems at utility scale and Dynamic Thermal 

Rating for transmission lines is expected to reduce wind curtailment and to be 

beneficial in managing network flows in presence of intermittent sources, thus 

encouraging to invest both entrepreneurs, such as RES/DG producers, and network 

operators. 

3. In pilot projects about Electric mobility the anticipated benefits were to develop 

competition of EV charging as much as possible, to kick-start its deployment by both 

defining roles of actors and business models and suitable electricity network tariffs 

as well as to integrate e-mobility into the wider transformation of the power system. 

Main targeted beneficiary is society as a whole, through accelerating 

decarbonisation of the transport sector, but also providers of EV charging services 

as well as network operators (that can adopt ñsmart chargingò strategies) will take 

advantage of this initiative. Policy makers will be able to count on more solid 

technological bases and a developed marketplace to support EVs rollout.  

4. Initiative on smart metering and related innovative functionalities is expected to 

support suppliers and third parties in identifying new services that can be offered to 

customers, thanks to the integration between interoperable IHDs and the second 

generation of smart meters (SM-2G). Over this new communication link (named 

ñChain 2ò) an open communication protocol has been developed for interoperable 

IHD, and the initiative proved how reliable is communication over this new channel. 

Further, SM-2G is anticipated that more customized schemes of ñTime of Useò 

prices are enabled (an overall ToU scheme is already in place in Italy and covers 

around 20 million customers). In parallel, however, also stakeholders of the telecom 

sector (regulators as well as industrial players) will benefit of the experience gained 

through this initiative. 

5. Opening of the Ancillary Services Market is anticipated to make new distributed 

resources more and more involved in system balancing, with the possibility of 
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revenues if their offers are more competitive than ordinary large-scale resources for 

balancing. Further, the initiative allows to develop a new business actor, i.e. the 

aggregator of DER (called also ñBalancing Service Provider or BSP, that can be a 

different person from BRP, Balancing Responsible Party). 

 

Â Challenges & barriers in policy making 

Regulation should not only follow, but also encourage innovation; certain regulatory schemes 

risk to be either too restrictive and discourage investments  - and therefore innovation (e.g. 

price cap) - or too generous, and therefore not favoring the search for targeted "smart" 

solutions that really provide saving at total cost level (over the whole lifecycle). 

In experiments mostly devoted to the user side, one challenge is to identify good regulatory 

instruments that can support  ñprosumersò and DG owners to become more active network 

users. 

 

Â Length of regulatory experiments, exemptions & criteria for selection process 

The length of each regulatory experiment (and therefore of the temporary regulatory 

measures) is variable according to the complexity of each initiative; it is usually limited to a 

few years (2 to 4). The different proposals are assessed using several parameters, including 

qualitative indicators or technical scores attributed by the experts based on the specific 

requirements of the call, the cost of the project, and one/more indicator specifically designed 

to capture the benefits of the project, according to a B/C type criterium (i.e., based on the 

ratio benefits/costs).  

The main exemptions/derogations to the ordinary regulation that have been allowed for 

regulatory experiments are the following: 

1. As for Smart (electricity) grids demonstration projects, DSOs were allowed to gain 

an extra-remuneration on their capital investment for the higher risk embedded in 

the experiment. On the reverse side, DSOs had to propose demonstration projects 

with given requirements, among which the most important was that the demo 

project should be developed in a critical MV network zone, identified through the 

indicator of Reverse Power-flow Time (RPT27), the limit being at least RPT>1% of 

the year. Only open communication protocols with network users had to be used 

(i.e. standard EN 61850 was used). 

2. As for Energy Storage and Dynamic Thermal Rating initiative, a derogation to the 

unbundling rules was conceded to the TSO in order to own and operate ESSs, 

within the size limits of the demonstration projects (210 MWh / 35 MW for energy-

intensive storage located in Southern regions with extremely hind wind penetration; 

15 MW power-intensive storage in the two major islands for system security issues). 

On the reverse side, the TSO was mandated to install also DTR applications in the 

same critical HV network zone where energy-intensive ESSs were built ï in order to 

test the most effective solution to wind congestions. Further, an extra-remuneration 

on capital investments was envisaged only for storage units able to reach a target 

level of wind curtailment avoided.28 

3. As for Electro-mobility demonstration projects, as a derogation from the ordinary 

                                                
27 ¢ƘŜ άwŜǾŜǊǎŜ tƻǿŜǊ-flow Time ς wt¢έ ƛǎ ŀƴ ƛƴŘƛŎŀǘƻǊ ƻŦ ƴŜǘǿƻǊƪ ΨΨŀŎǘƛǾŜƴŜǎǎΩΩΣ ǿƘƛŎƘ ǊŜǇǊŜǎŜƴǘǎ ǘƘŜ ǇŜǊŎŜƴǘŀƎŜ ƻŦ ǘƛƳŜ 
in a year during which power flows from medium to high voltage 
28 With a recent decision, after 2 years of operations, ARERA awarded one out of three storage demonstration projects for 
extra-remuneration; DTR played a major role in respect of ESS as for actual wind curtailment avoided. 
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tariff system, a special network tariff structure has been introduced, without fixed 

costs, applicable only to network points of delivery dedicated to EV recharge in 

public places. Further, a tariff-funded contribute was awarded to selected 

demonstration projects, in a non-discriminatory manner between DSOs and 

independent service providers. On the reverse side, DSOs participating with their 

own projects should keep separate accounting of recharging assets from 

distribution assets and should test in field the ñmultivendor requirementò.29 

4. As for ñChain 2 ï interoperable IHDsò initiatives, no derogation was requested, but 

only a manual anticipation of the future automated procedure for the initial hand-

shaking between electricity (LV) smart meters of 2nd generation and interoperable 

IHDs. The installation of SM-2G is currently ongoing over the whole country by 

DSOs.   

5. As for the most recent initiative on flexibility and Demand Response, important 

derogations to ordinary regulation of dispatching have been introduced: the 

minimum threshold for participating in the Ancillary Service Market was relaxed 

from 10 MVA to 1 MW; renewable-sourced generation units and demand units, so 

far excluded from the Ancillary Service Market, were allowed, even for sizes smaller 

than 1 MW, provided that the ñvirtualò aggregated unit reaches this threshold as a 

whole; technical requirements were reviewed in order to avoid any barrier, in a fully 

technology-neutral approach to dispatching products. Market parties can exploit 

these derogations and participate in the Ancillary Service Market according to 

ordinary market rules, at their risk. 

Outcomes and Highlights 

In this section we provide synthetic details on main results and regulatory exemptions for 

each of the 5 initiatives of regulatory experiments, leaving more room to depict the last 

initiative, which is still ongoing.  

Links to internet URL used for dissemination are also indicated; because these links point to 

webpages written in Italian, we also add a reference in English for each initiative.  

 

 

Initiative #1 - Smart (electricity) grids: advanced solutions and functionalities 

ƴ Objective of initiative: To test in real field advanced Smart Grid solutions and 

functionalities for the management of "active" electricity distribution networks 

Table 2: Details on ARERA Initiative #1  

Â Number and year of call: Regulatory Decision ARG/elt 39/10 (2010) 

Â Applications submitted: 8 DSOs applied proposing 9 pilot projects (Regulatory Decision 

ARG/elt 12/11 (2010) 

Â Number of projects funded:  8 projects (from 7 DSOs) passed the selection phase, but 1 

was aborted during the early stage, so 7 projects completed the demonstration phase 

Â Types of smart functionalities: 6 main innovative functionalities have been trialed (among 

all demonstration projects): 1) observability of active resources connected to MV networks; 2) 

advanced voltage regulation; 3) active power modulation; 4) anti-islanding; 5) fast fault 

isolation in MV networks; 6) electricity storage at MV level. 

                                                
29 It is important to remind that EV-recharge initiative was launched before the European Directive 2014/94/UE was 
published. After the transposition of the EU directive in the Italian law in 2016, DSOs are no longer allowed to invest and 
operate recharging points; this activity can be carried out only by independent service providers, within a competition 
frame (see recitals 29-30 of the Directive 2014/94/UE). 
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Â Types of key actors/organizations: DSOs 

Â Funding volume: DSOs investment around 15.5 Million euro (recovered through network 

tariff) 

Â Derogations: extra remuneration of capital cost (a +2% in addition to the ordinary return 

rate) for a period of 12 years 

Â Obligations for grid operators: demonstration projects had to be realized in critical MV 

network zone, with RPT >1% on a yearly basis; only open communication protocols could be 

used for communication between DSOs and network users 

Â Main results: a relevant increase in hosting capacity has been demonstrated, even at the 

first level of complexity tested (i.e., only through automatic regulation of MV setpoint at PS 

busbars, without direct communication with DG: see Figure 3). 

Â Dissemination: www.arera.it/it/operatori/smartgrid.htm  

Â Outcomes: Two out of the six smart functionalities trialed (observability of distribution 

systems, i.e., power flows and state of distributed resources, and ability to regulate the 

voltage profile of MV networks) were identified after consultation as the most promising in the 

short term and worth of specific ñoutput basedò regulatory incentives for roll-out on a large 

scale
30

 

Â References: M. Delfanti, V. Olivieri, S. Larzeni  and L. Lo Schiavo: ñRegulatory Incentive 

Mechanisms for Promoting Investments in Smart Distribution System in Italyò ï CIRED 

Workshop, Helsinki (Finland), 14-15 June 2016, paper n. 0473 

 

 
Figure 3: Results of Smart Grid pilot projects: hosting capacity increase 

Initiative #2 - Utility-scale Energy Storage Systems (ESSs) and Dynamic Thermal 

Rating for transmission lines 

ƴ Objective of initiative: Operation of utility-scale Battery Energy Storage Systems by 

the Italian TSO for mitigating curtailment of wind-sourced generation units  

 

                                                
30 άOutput-ōŀǎŜŘέ ƛƴŎŜƴǘƛǾŜǎ ŀǊŜ ǘƘŜ ǊŜƎǳƭŀǘƻǊȅ ƳŜŎƘŀƴƛǎƳǎ ƳƻǊŜ ǎǳƛǘŀōƭŜ ŦƻǊ ƭŀǊƎŜ-scale roll-ƻǳǘΣ ŘƛŦŦŜǊŜƴǘƭȅ ŦǊƻƳ άƛƴǇǳǘ-
ōŀǎŜŘέ ƛƴŎŜƴǘƛǾŜǎΣ ǿƘƛŎƘ ƘŀŘ ōŜŜƴ ǳǎŜŘ ŦƻǊ ǘƘŜ ŘŜƳƻƴǎǘǊŀǘƛƻƴ ǇƘŀǎŜ ƛƴ ǘƘŜ ŀōǎŜƴŎŜ of consolidated metrics. In this case 
ƻǳǘǇǳǘ ōŀǎŜŘ ƛƴŎŜƴǘƛǾŜǎ ŀǊŜ ƎǊŀƴǘŜŘ ƻƴ ǘƘŜ ōŀǎƛǎ ƻŦ άǎƳŀǊǘŜƴŜŘ a²έ ƛƴ ŀǊŜŀǎ ǿƘŜǊŜ ǘƘŜ ǎŜƭŜŎǘƛǾƛǘȅ ǊŜǉǳƛǊŜƳŜƴǘ ƛǎ ŦǳƭŦƛƭƭŜŘΣ 
and are therefore related to the output of DSO activity; indeed, input incentives used for the demonstration phase were 
simply an addition to the WACC for the investment done in each selected project, i.e. related to an input (capital) and not 
to the actual results of DSO activity. 

http://www.arera.it/it/operatori/smartgrid.htm
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Table 3: Details on ARERA Initiative #2  

ƴ Year of launch: Regulatory decision 288/2012 (2012) 

ƴ Number of Applications submitted and of projects funded: 3 ñenergy-intensiveò storage 

sites (each with 2 twin units) in critical HV network zones (Regulatory decision n.66/2013); 

moreover, 2 ñpower-intensiveò storage sites in major islands (Regulatory decision n.43/2013) 

ƴ Types of projects: Energy intensive storage units, corresponding to installed power of 35 MW / 

210 MWh (charge/discharge duration: 7 hours), all using the same storage technology, i.e. NaS 

batteries. Power intensive storage units: several technologies, charge/discharge duration up to 

1 hours 

ƴ Types of key actors/organizations: TERNA (Italian TSO). Manufacturers of Battery Energy 

Storage Systems 

ƴ Funding volume: TSO investment around 160 Million euro (recovered through network tariff) 

ƴ Derogations: The TSO was exceptionally allowed to own and operate storage units; extra 

remuneration of capital cost (a +2% in addition to the ordinary return rate) is foreseen for a 

period of 12 years, under condition that a given target of wind curtailment is avoided 

ƴ Obligations for the TSO: demonstration projects had to be carried out in critical HV network 

zones, with wind curtailment in action. Installation of Dynamic Thermal Rating in the same HV 

network zone was mandatory, in order to test the most effective solution to cope with HV line 

congestion 

ƴ Main results: Although storage units have several capabilities, the operation of TSO-owned 

storage was aimed for a specific network service (i.e. avoiding curtailment of wind-sourced 

generation units). Considering only time-shift effects the benefit/cost ratio was very low (see 

Figure 4a). For other services, storage units should be operated by market players, in a 

competitive framework  

ƴ Dissemination: www.terna.it/SistemaElettrico/ProgettiPilotadiaccumulo.aspx 

ƴ Outcomes: The TSO is no longer allowed to own and istall storage units. DTR proved to be 

much more effective for the purpose of reducing wind curtailment than storage (see figure 4b 

with data of first year of full operation ï 2016) 

ƴ References: L. Lo Schiavo and M. Benini, Pilot projects on Battery Energy Storage Systems in 

the Transmission grid: regulatory framework and first results, AEIT International Conference, 

Bari 2018, Proceedings ISBN 978-8-8872-3740-5T 

 

 
Figure 4a: CBA for pilot projects of energy storage system 

 

http://www.terna.it/SistemaElettrico/ProgettiPilotadiaccumulo.aspx
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Figure 4b: Results of pilot projects of energy storage system (1
st

 year of operation) 

Initiative #3 - EV recharge pilot projects 

ƴ Objective of initiative:  To test and evaluate different business models for charging 

of Electric Vehicles in public places 

 

Table 4: Details on ARERA Initiative #3  

ƴ Year of launch: Regulatory decision ARG/elt 242/10 (2010) 

ƴ Number of application received: 10 proposals were submitted and evaluated (Regulatory 

decision ARG/elt 96/11). 

ƴ Number of projects funded: 5 projects were selected and 4 were carried out. 

ƴ Types of projects: Main aim of the demonstration projects was the in-field test of different 

business models for EV charging activity: 1 project was based on the business model of DSO, 

2 on the model of Charging Service Provider (CSP) in competition, 1 on the model of 

competitive CSP  

ƴ Types of key actors/organizations: Charging Service Providers (CSPs); DSOs 

ƴ Funding volume: Investment in charging stations amount to around 2 Million euro, covered 

through a special grant. Typically, mono-technology AC 3 kW and 22 kW charging stations, 

with a single socket or two sockets (and two standards) were installed, while no high-power 

dual technology (AC or DC) station was installed   

ƴ Derogations: A special network tariff, with no fixed part, has been introduced for points of 

delivery dedicated to EV recharge in public places 

ƴ Obligations: DSOs participated to this initiative under an unbundling constraint and with a 

ñmulti-vendorò requirement 

ƴ Main results: The multivendor requirement proved to be too complex. Localization of 

charging points confirmed to be most crucial decision (see Figure 5) 

ƴ Dissemination: www.arera.it/it/elettricita/veicoli_ele.htm  

ƴ Outcomes: The DSO-based business model is no longer available. The special tariff for 

points of delivery dedicated to EV recharge in public places is still enforced in order to favur 

the kick-off of electro-mobility 

ƴ References: L. Lo Schiavo, Bonafede D., Celaschi S., Colzi F., ñRegulatory issues in the 

development of electro-mobility services: lessons learned from the Italian experienceò 1st e-

mobility Power System Integration Symposium, Berlin 23 Oct. 2017 

http://www.arera.it/it/elettricita/veicoli_ele.htm































