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Abstract

The paper focuses on analyzing how decoupling economic growth from
resource use reflects on transitioning to circular systems of production and
consumption, which are essential to achieving climate neutrality by 2050.
The hypothesis is that the current economy favors excessive consumption and
endangers natural resources. The activities of extraction, processing and dis-
posal of materials generate various negative environmental impacts, including
the increase of greenhouse gas emissions, which jeopardies the achievement
of essential environmental protection goals. The research shows that it is
imperative to promote stricter resource efficiency policies and to advance the
circular economy throughout the value chain, replacing traditional business

Strategic Planning for Energy and the Environment, Vol. 44 4, 793–818.
doi: 10.13052/spee1048-5236.4447
© 2025 River Publishers



794 Natalia Zamfir et al.

models with circular ones. Today, the failure to accelerate innovation in the
circular economy is more evident than ever, as the supporters of innovations
face the challenge of framing their solutions within the relevant laws, policies
and norms set by regulators during the development and implementation
phases.

This study is based on a comprehensive analysis of legislation and policy
documents from various relevant sectors. The main objective of the study is to
examine the strategic role of the Circular Economy Sandbox as a key mecha-
nism for fostering innovation. This research confirms the hypothesis that the
sandbox, by creating a flexible regulatory environment, the sandbox allows
for the temporary testing of new products, technologies, services and business
models and it provides for temporary exemptions from certain restrictive
legal provisions – such as those relating to spatial planning, construction,
environmental protection or tax procedures – while ensuring compliance with
fiscal rules.

Keywords: Consumption, climate neutrality, sandbox, innovation, circular
economy, environmental protection.

1 Introduction

In the present context of growing consumption and large-scale resource
use, the need to address the global crises caused by climate change and
environmental degradation, including the depletion of natural resources, is
constantly growing and increasingly urgent. The problems in connection
to the rising greenhouse gas emissions, pollution, inequitable resource use,
energy inefficiency, biodiversity loss and excessive waste generation continue
to worsen and show no signs of abating [1]. Beyond their immediate negative
impact, these persistent crises create on the long run deep uncertainty about
the sustainable future of humanity [2]. Although isolated analysis where
developed and some solutions were formulated, it is our view that global
and regional crises cannot be addressed in single or narrow approaches,
as they are deeply interconnected both on causality and effect levels. The
investigations carried out in individual lines research are able to reflect the
dysfunctions of a global economic system that encourages overconsumption,
weakens social cohesion and degrades natural capital, yet they lack the pos-
sibility of wide impact on real economic activity. The extraction, processing
and disposal of material resources have significant environmental impacts,
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contribute to increased greenhouse gas emissions and jeopardize the achieve-
ment of internationally agreed climate and environmental goals [3]. To reduce
resource consumption and minimize environmental impacts, a decisive shift
towards resource efficiency policies and the promotion of a circular economy
throughout the value chain is essential. This means replacing linear economic
models – based on “extract-produce-discard” – with circular models that use
resources in a sustainable way [4].

The European Union has developed an extensive legal framework and
has implemented large policies to favour the transition to a circular econ-
omy, its cumulated actions proving the potential to reduce pressure on
natural resources and support sustainable economic development and job
creation [5]. This transition is essential to achieving the European Union’s
goal of climate neutrality by 2050, while helping to halt the loss of biodiver-
sity [6]. A robust transition towards a circular economy is crucial to mitigate
the risks associated with dangerous climate change. Yet, achieving the Paris
Agreement’s central goal of limiting global warming to between 1.5◦C and
2◦C [7] will require even stronger efforts for the adoption of additional
comprehensive policy and legislative packages that promote transformative
change, in line with EU declarative standards and ambitious environment
protection goals. Given the accelerated pace of change, driven in large part
by the decarbonization target, innovation, one of the main drivers of progress,
will be essential to support the complex economic transformation required
to meet these targets [8]. This research focuses on how components of
this transition, such as digitalisation, decentralisation, decarbonisation, sus-
tainability, consumer empowerment, innovative financing, renewable energy
development, management of intermittent resources, pollution prevention,
low carbon gases, circularity, sustainable raw material supply and carbon
capture, are able to develop innovative and scalable solutions. Moreover,
given that almost half of the CO2 emission reductions required by 2050 will
have to come from technologies that are not yet available on the market, it
is imperative that innovation efforts are significantly accelerated during this
decade.

The paper is structured starting with a brief introduction (Section 1),
followed by an explanatory literature review and brief explanation of method-
ological design (Section 2); it presents the gaps in policy and regulatory
sandboxes for circular business models (Section 3) towards the EU regula-
tory framework (Section 4), which justifies the promoting circular economy
innovation through the implementation of regulatory sandboxes (Section 5)
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and facilitating the conclusion and the future lines of research (presented in
Section 6).

2 Data and Methodology

The methodological approach for the research that supports this paper
on regulation improvements for the protection of the circular economy is
based on analysing regulatory frameworks, policies, and practices related
to supporting circular economic models. The paper investigates regulatory
frameworks using mixed-methods designs and case study approach in real-
world implementations of circular economy regulations in the current global
context.

The data collection stage was based on legal document analysis, collec-
tion and review of legal texts, policy documents, regulatory guidelines, and
government reports. The literature review included academic articles, white
papers, and policy analysis papers on circular economy and environmental
regulation and relevant interviews and expert opinion were consulted. To
fulfil the objective of this article, which is to evaluate the significance of
regulatory sandboxes in the circular economy as an approach to sustainable
development policies and the development of innovations in this area, pri-
mary information was gathered from official European Commission websites,
specialized digital journals and other pertinent sources.

The analytical framework for elaborating this research included the eval-
uation of legal and policy instruments using specific tools as environmental
policy integration evaluation, regulatory impact analysis, institutional analy-
sis and development estimation, comparative analysis of different regulatory
regimes (EU vs. national frameworks) and thematic and conceptual research,
including the identification of key themes such as waste prevention and
producer responsibility.

Based on this elaborated methodological approach, we evaluated the
effectiveness of the legal framework and its coherence with sustainabil-
ity goals, towards economic feasibility. Some limitations of the research
were anticipated (e.g. timeframe constraints, data availability and policy
implementation gaps).

Furthermore, this research employs a multi-level governance approach to
explore how regulatory sandbox objectives can be integrated into experimen-
tal regulatory frameworks without compromising legal certainty or market
integrity. This layered methodology enables both conceptual exploration and
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the development of policy-relevant recommendations that promote a circular
economy through innovative regulatory instruments.

3 Accelerating the Transition to Climate Neutrality and
Circular Economy Innovation

The need to achieving climate neutrality is beyond any argument nowadays,
despite some intriguing political declarations or demagogical unrealistic dis-
course. This imperative goal requires balancing greenhouse gas emissions
with their removal from the atmosphere. The EU very ambitious target to
achieve full climate neutrality by 2050 aligns with the net greenhouse gas
(GHG) emissions expectation to drop by 90% by 2040 [9]. The European
Climate Change Act also sets an interim binding target to reduce net GHG
emissions with minimum 55% by 2030, compared to 1990 levels [10]. The
current resource crisis highlights the urgency of accelerating the transition
to a circular economy. This crisis is mainly fueled by the slow development
of secondary materials that can be reintegrated into production processes,
as well as a significant lack of innovation in the sector. The situation is
particularly worrying because, according to a 2019 global report by the Inter-
national Resource Panel (IRP), the extraction and processing of materials is
responsible for around 50% of global greenhouse gas (GHG) emissions [11].
As of 2020, GHG emissions from the global extractive industry had reached
7.7 billion tons of CO2 equivalents (CO2e), accounting for approximately
15.0% of the global anthropogenic GHG emissions (excluding GHG emis-
sions from land use, land-use change, and forestry activities (LULUCF) [3].
Some estimations point out that even with energy policies based on effi-
ciency or zero-carbon energy sources, emissions from industry sectors (steel,
aluminium, cement, and plastic) will reach cumulatively 649 billion tons
of CO2 by 2100 [12]. Manufacturing with materials extracted from nature
that are disposed of after use generates significant amounts of waste and
contributes negatively to climate change. Approximately 96 billion tons of
primary materials were extracted and consumed globally in 2019, but only
9% were recycled [13]. The general layout of activity development is not
better in the waste sector, where a significant human-made source of global
greenhouse gas (GHG) emissions is constantly manifested. According to a
study conducted by the United Nations Environment Programme (UNEP)
and the European Union (EU), if no improvements are made to current waste
management systems, GHG emissions from the sector are projected to rise
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to 203.4 million tonnes of CO2 equivalent (Mt CO2e) by 2030 and to 289.5
Mt CO2e by 2050. However, by implementing effective waste management
strategies, emissions could be reduced by approximately 1% to over 160%,
depending on the scale and ambition of the interventions [14]. Promoting
the circular economy could help reduce global GHG emissions by up to
40% [15].

It is our research hypothesis that achieving the decarbonization goal will
require a comprehensive set of changes, including increased support for the
dedicated scientific work, development and market deployment of innova-
tive technologies, revision of existing economic incentives, the introduction
of new mechanisms to promote sustainable value chains, development of
enabling infrastructure, and lifestyle changes of the end consumers, including
mobility, dietary, housing or consumption behaviour and the development
of enabling infrastructure [16–18]. The consequential tested hypothesis is
that the failure to accelerate innovation in the circular economy currently
is more present than ever. On the objective level, on a circularity rate of
11.8% in 2023, European market consumes a higher proportion of recycled
materials than other world regions, yet improvements have been limited in
recent years. Unfortunately, the global recycling rate is only 7.2%, with most
products ending up as waste [19]. The relevant doctrine shows that the high
cost of innovative technologies used in manufacturing, combined with the
slow pace of development of sustainable solutions, perpetuates dependence
on primary natural resources. This dependence not only undermines national
security, including energy security, but also contributes significantly to rising
GHG emissions and reinforces unsustainable consumption patterns among
both businesses and the general population in different countries all over the
world [20, 21].

Without innovation and system change, circularity becomes a “semantic
trap” that justifies weak sustainability practices [22]. It must be emphasized
that carbon neutrality is a tough and challenging task related to global secu-
rity, but it can be attained with the help of technology innovation (TI) [23].
In this tumultuous global context, the European Union promotes the Just
Transition Mechanism (JTM), as the essential tool to ensure that the transition
towards a climate-neutral economy takes place in a fair and inclusive manner,
by providing comprehensive technical and advisory support to the most
affected regions. Although considering the large importance of the research
and sustainable development of economy, it is demonstrated that adequate
financing is a key factor in advancing circularity. Recent estimates put in
evidence that for reaching these target investments of €260 billion/year till
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2030, which is 1.94% of EU’s annual gross domestic product in 2020, are
required [24].

By adhering to our decarbonisation commitments, we can adapt to the
inevitable consequences of climate change in a cost-effective manner while
ensuring respect for our citizens’ right to a healthy environment.

4 Gaps in Policy and Regulatory Sandboxes for Circular
Business Models

Given the rapid pace of innovation, it is essential that policy makers remain
vigilant, proactively anticipate emerging trends and adapt existing legislation
and policy frameworks. This will ensure that society can reap the full benefits
of innovation while minimizing potential risks and disruptions. At the same
time, innovation is a key driver of economic growth, progress and prosper-
ity. The ability to create innovative products, services and business models
generates social value and is essential to remain competitive, including in the
circular economy. Developments in innovation require the constant attention
of policy makers to anticipate them and adapt existing legislation and policies
to ensure that society can fully benefit from the innovation process, including
the transition to the circular economy principles [25]. For example, innovative
research projects must take existing regulations into account during develop-
ment. In addition, disruptive innovations may fall under outdated regulatory
frameworks or be outside of them altogether. Regulatory rules can slow down
the development and implementation of innovations and undermine investor
and consumer confidence [26].

Innovators and entrepreneurs often need to twist or break regulatory rules
to develop innovations. Existing laws and regulations may not be suitable
to accommodate new technologies, leading innovators to either operate in a
regulatory grey area or even clearly bypass and violate existing laws [27].
Innovators are constantly facing the complex challenge of aligning new
solutions with existing legal frameworks, public policies, standards, and
regulations, from the development phase through to implementation. As they
lack the possibility to develop and replicate new solutions in real contexts, an
experimental space is needed to test new goods, services and business models
in a real-world environment, without applying ordinary innovation regula-
tions [28]. One explanation for this situation is the over-centralization of the
national research system, in which public support for research and technolog-
ical development is granted only to accredited academic institutions. These
institutions are not highly motivated to develop collaborative relationships
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with private beneficiaries of research, and research results are often not rele-
vant to economic actors. At the same time, economic actors are reluctant to
risk their limited resources, as they receive virtually no public budget support
to sustain their innovative activities. In these cases, alternative financing (e.g.
participatory budgeting) can play an important role in enabling collaborative
innovation processes and building innovative capacity [29]. Along with this,
the speed and nature of innovation pose many challenges, as regulators
need to keep pace with innovation and understand its impact to ensure
that regulation remains relevant. Over-regulation and regulatory uncertainty
can discourage investment in innovation, as well as impede implementa-
tion of sustainable practices, distort the operation of the market, undermine
productivity, diminish growth and social wealth and sustainability [30].

Given the dynamics of technological progress, it is likely that the appro-
priate regulatory approach (or mix of approaches) will need to be regularly
adapted to ensure that regulation remains fit for purpose. The disruptive
changes brought about by innovation create a strong need to strengthen and
systematize the use of regulatory policy tools. As highlighted in the OECD
Recommendation on Agile Regulatory Governance to Harness Innovation,
this could include in particular:

– developing more flexible, iterative and adaptive ex ante and ex post
assessments; Fostering coherence and joined-up approaches through
effective co-operation between the supra national, national and sub-
national levels of government;

– developing governance frameworks to enable the development of
agile and future-proof regulation such as outcome-based regulations
(e.g. data-driven regulation and rules as code, co-regulation and non-
regulatory approaches such as voluntary codes or standards;

– developing new enforcement strategies to promote compliance: gov-
ernments should prioritize responsive and compliance-promoting
approaches to regulatory delivery focusing on outcomes and based on
risk-proportionality rather than focusing primarily on the letter of the
rules [31].

Regulators need to ensure that regulation simultaneously encourages
innovation, guides it towards desired policy objectives (e.g. safety, green
and digital transitions), and delivers public and market value. In some cases,
reconciling the needs of innovators and regulators requires a degree of flexi-
bility or space for experimentation, subject to appropriate safeguards, where
the regulatory framework may be less rigid in certain circumstances [32].
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In this scenario, the Circular Economy Sandbox could become an essen-
tial tool for promoting innovative experimentation by providing a flexible
regulatory framework that facilitates the temporary testing of innovative
products, technologies and services, enhancing the quality of circular product
and business model design [33]. This mechanism could allow for temporary
exemptions from certain restrictive legal regulations, such as those related
to spatial planning, construction, environmental protection or tax procedures,
while ensuring fiscal compliance. The implementation of sandboxes thus con-
tributes to accelerating the transition to sustainable solutions and to creating
an environment conducive to innovation.

On the conceptual level, the Circular Economy Sandbox (CES) is a
regulatory innovation framework designed to support the development and
implementation of circular economy initiatives [34]. It provides a con-
trolled and flexible legal or policy space where businesses, innovators, and
policymakers can experiment with circular solutions – like product reuse
systems, waste reduction strategies, or resource-sharing platforms, without
immediately being bound by traditional regulatory constraints [35]. Just
like a “regulatory sandbox” in fintech allows startups to test new financial
products under a regulator’s oversight, a circular economy sandbox allows
testing of circular business models (e.g., leasing rather than selling products),
facilitating trial runs of policy instruments, like digital product passports or
take- back schemes [36]. CES offers the context for time-limited exemptions
or flexibilities from existing regulations (e.g., waste laws or labeling require-
ments) and supports the cooperation between governments, innovators, and
researchers to shape flexible and tailored to innovation regulation.

5 EU Regulatory Experimentation Framework

5.1 Regulatory Sandboxes: General Consideration

The concept of CES is relatively new yet it is already used in many EU
countries. This instrument was first introduced in August 2014 as part of the
UK’s global FinTech policy. Shortly thereafter, the UK Financial Conduct
Authority (FCA) launched the first FinTech regulatory sandbox [37]. These
initial sandboxes, which will operate between 2015 and 2020, were designed
to promote effective competition in the interests of consumers. Regulatory
sandboxes proved to be forward-looking tools, providing flexible solutions
to navigate uncertain market conditions [38]. In 2020, the FCA launched
the Digital Sandbox to support innovative firms in addressing the challenges
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posed by COVID-19. This new sandbox was set up as a pilot initiative
to create potentially permanent digital testing environments for financial
services [39].

At the European level, many projects have aimed to grant exemptions
from tariff regulation, as experimentation in the energy sector can also
improve the learning curve for regulators and stimulate technical develop-
ments [40]. The following are examples of such cases from other European
countries:

– Italy, energy communities – a project focusing on self-consumption
within communities;

– Portugal – to improve demand response from customers connected to
very high, high and medium voltage levels, an experimental scheme was
introduced using network tariffs to encourage industrial consumers to
shift their energy consumption.

Regulatory sandboxes allow innovators and regulators to explore the
relationship between innovation and regulation by using a combination of
experimental tools. Regulatory sandboxes are structured frameworks for
cooperation with competent authorities that allow innovators to develop
and test new ideas, products, business models and services in a controlled
real-world environment under the supervision of a competent authority.

Existing legislative rules or their application may be suspended during the
test under certain conditions. Competent authorities may also provide tailored
guidance to participants in regulatory sandboxes to address legal uncertainties
about how rules and legal requirements apply to specific products or services
developed in the sandbox project [41]. Regulatory sandboxes are always
limited in time and scope.

5.2 Strategic Regulatory Initiatives in the European Union

In the European Union, there are already several regulatory initiatives that
recommend or establish the possibility of creating regulatory experimentation
frameworks as an effective tool to promote innovation in the circular econ-
omy [42]. Below, we outline the main European legislative acts that refer to
regulatory experimentation frameworks:

The conclusions of the 2020 European Council on regulatory sandboxes
underline the need to create tools within a robust regulatory framework,
adapted to future needs and capable of meeting the challenges of the digital
age [43]. These conclusions support the use of regulatory sandboxes and
experimentation clauses, including within EU legislation.
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The amendment to Directive (EU) 2018/2001 on the promotion of the
use of energy from renewable sources introduces a new paragraph in art.15,
which regulates the implementation of regulatory sandboxes: “Member States
shall promote the testing of new technologies in the field of renewable
energy in pilot projects in a real-world environment, for a limited period
of time, in accordance with applicable EU legislation and accompanied by
appropriate safeguards to ensure the secure operation of the electricity system
and to avoid disproportionate impacts on the functioning of the internal
market, under the supervision of a competent authority. The revised Better
Regulation Toolbox, published in 2021, included “regulatory sandboxes” as
part of tool 69: New policy methods and tools and best practices for their
implementation.

Commission Recommendation (EU) 2022/822 of 18 May 2022 on accel-
erating authorization procedures for renewable energy projects and facili-
tating power purchase agreements (point 32) encourages Member States to
“establish regulatory sandboxes to grant specific exemptions from national,
regional or local legislative or regulatory frameworks to innovative technolo-
gies, products, services or approaches, with the aim of facilitating authoriza-
tion to support the deployment and integration into the system of renewable
energy, storage or other decarbonization technologies, in compliance with
Union law”.

The 2022 Communication “A New European Innovation Agenda” high-
lights that resources from the Horizon Europe programmes and the Inter-
regional Innovation Investment Instrument under the European Regional
Development Fund will be used to promote cooperation between regions,
including support for regulatory sandboxes. The European Commission’s
proposal for a Regulation establishing a framework of measures to strengthen
the European ecosystem to produce technology-based products contributing
to the “net-zero emissions” objective includes a specific article on regu-
latory sandboxes for technologies contributing to the “net-zero emissions”
objective. This article allows Member States to introduce such regulatory
exemptions.

In addition, the explanatory memorandum of this proposed Regulation
emphasises that regulatory sandboxes for technologies contributing to the
net-zero emissions objective provide the necessary mechanisms to ensure
the long-term competitiveness and innovation capacity of European indus-
try through production capacity, testing environments and experimental
frameworks [44]. The European Commission has highlighted the following
characteristics of regulatory sandboxes:
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• when a regulatory sandbox is set up in an already regulated area, its
purpose is to provide legal certainty on how existing rules apply to a
pilot project with an innovative objective;

• a regulatory sandbox can help the regulator understand new risks and the
impact of regulation on innovative technologies or products. This cold
ultimately lead to changes in legislation or a different interpretation of
the law to ensure that it remains appropriate for current decarbonization
objectives;

• when a regulatory sandbox is set up in an unregulated environment, its
purpose is to explore and determine whether regulation is feasible and
desirable;

• in addition, regulatory sandboxes serve to: (i) identify new business
models; (ii) improve the functionality of innovations; (iii) establish
standards and protocols; and (iv) integrate new solutions, products and
services into society.

In the context of aligning the Republic of Moldova’s legislation with
European Union standards, adopting the regulatory sandbox mechanism in
the circular economy sector is an effective way of creating a regulatory
framework for controlled experiments. The mechanism enables the temporary
testing of products, technologies, services, business models and innovative
approaches in a controlled environment to promote innovation. Furthermore,
implementing this instrument helps to fulfil the commitments made under the
EU acquis and the Energy Community Decarbonisation Plan.

6 Promoting Circular Economy Innovation Through the
Implementation of Regulatory Sandboxes

Experimentation spaces allow innovators and regulators to explore the rela-
tionship between innovation and regulation using a combination of exper-
imental tools. The most used experimental tool is regulatory sandboxes,
which are also the subject of the draft law proposed for adoption. Existing
rules or their application may be suspended during the test under certain
conditions. Competent authorities may also provide tailored guidance to
participants in regulatory sandboxes to address legal uncertainty about how
rules and legal requirements apply to specific products or services developed
in the sandbox project [45]. Regulatory learning occurs when authorities gain
insight into the risks and opportunities associated with emerging technologies
and innovations, as well as any gaps or shortcomings in the current regulatory
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and supervisory framework. This is particularly relevant in areas where new
technologies are required. Regulatory learning enables competent authorities
to gain a better knowledge and understanding of the risks and opportunities,
as well as the potential need for changes or new interpretations of existing
legislation, in order to effectively address new technological developments
and enable innovation [46]. The aim of regulatory learning can be to gain
information from emerging innovation activities within an experimental
space.

Regulatory learning as a key requirement ensures that before and after a
regulation is implemented, its potential and actual impact on innovation is
considered. It helps regulators:

– anticipate unintended negative impacts on innovators,
– adjust rules based on real-world outcomes,
– and maintain a dynamic, innovation-friendly regulatory environ-

ment [47].

This process can therefore improve the regulatory governance of inno-
vation by incorporating a broader evidence base together with flexible,
participatory and anticipatory elements. The process of regulatory learning
is increasingly being organized within regulatory experimentation spaces in
order to gather evidence in a more systematic and structured way on the
need to adapt or introduce regulation, while ensuring a level playing field
and fostering competitive developments [48].

A regulatory framework for innovative testing projects in circular econ-
omy should set out the conditions under which exemptions may be granted
and the criteria for their evaluation. The evaluation criteria can ensure that
the parties applying for such a project meet the minimum requirements for
safe and appropriate testing activities. An application for a project should be
subject to an eligibility criterion indicating that the applicant has consulted
relevant stakeholders.

To be approved, the innovative project must meet the following condi-
tions:

(a) it has an innovative dimension and thus the potential to make a
significant contribution to the circular economy;

(b) the applicant identifies a regulatory obstacle that significantly prevents
or hampers the implementation of the pilot project;

(c) it has the capacity to contribute to the improvement of regulations and
the regulatory learning process;

(d) it ensures consumer protection during the implementation phase.
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In order to initiate a circular economy innovative regulatory sandbox
project, a natural or legal person must submit a request to the Commission
on Innovative Regulation in the Circular Economy to start the authorisation
process, including a detailed description of the project – its location and
planned duration – and a justification of how each regulatory provision
for which an exemption is requested significantly prevents or hampers the
implementation of the project [49]. In order to reach a decision in such
cases, the Commission on Innovative Regulation in the Circular Economy
will consult all relevant institutional stakeholders, including the general pub-
lic. In addition, the Commission on Innovative Regulation in the Circular
Economy may identify appropriate regulatory provisions for testing and
launch calls for projects from interested innovators, using an authorization
procedure similar to the one described above when the initiative comes from
an innovator.

When authorizing participation in the regulatory sandbox, the Commis-
sion on Innovative Regulation in the Circular Economy will specify the
specific exemptions granted, their expiry dates, the reporting obligations of
the participant and any other conditions deemed necessary for the compliance
of the approved project.

During the implementation phase, the participant is subject to reporting
obligations, while the Commission on Innovative Regulation in the Circular
Economy has monitoring and control responsibilities. The aim of reporting
and monitoring is to ensure that the experiment is conducted in accordance
with the framework and experimental conditions. In addition, the Com-
mission on Innovative Regulation in the Circular Economy systematically
collects evidence on the success of the experiment. Monitoring also helps to
ensure that safeguards are respected and that no harm is caused to consumers
or other stakeholders that would justify the suspension or termination of the
project. In addition, if shortcomings are identified during the experiment, they
need to be adjusted and corrected accordingly.

As part of the final evaluation, the project will be assessed on the basis
of pre-established indicators. In addition, and as a key objective of the whole
system from a regulatory learning perspective, the Commission on Innovative
Regulation in the Circular Economy assesses whether it is necessary and
appropriate to introduce new or updated elements in the regulatory framework
based on the lessons learned. If such changes are required, the Commission
on Innovative Regulation in the Circular Economy will propose the necessary
measures to the Government. The Government may take all necessary mea-
sures within its competence to implement the proposed changes, coordinate
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public institutions and authorities in the implementation process or propose
the necessary legislative amendments to Parliament.

Wider societal benefits can be achieved through the publication of reports
and lessons learned, as well as the communication of results to various
stakeholders.

In order to stimulate innovation processes, it is proposed to regulate the
concept of an “innovative regulatory sandboxes in the circular economy,
which aim to support innovative solutions by granting temporary exemptions
from certain regulatory requirements.

If this objective is not achieved, the following situations may arise

– the absence of a regulatory framework that makes it easier for applicants
to obtain the necessary support for the implementation of innovative
regulatory sandbox projects in the circular economy, due to the lack of
a well-coordinated and clearly structured process;

– ambiguities regarding the roles, duties and responsibilities of competent
authorities and stakeholders involved in circular economy regulatory
sandbox projects, which hinders the effective promotion and develop-
ment of such projects;

– the lack of a sustainable process for public consultation and participation
in the promotion of innovative circular economy regulatory sandbox
projects;

– the lack of a process for identifying and assessing risks associated with
investments in innovative circular economy regulatory sandbox projects.

7 Conclusions

With almost half of the CO2 reductions required by 2050 expected to
come from technologies that are not yet on the market, a major innovation
effort will be needed in this decade. However, innovative solutions often
involve higher risks, which is a challenge for a sector that typically seeks
the highest possible standards of security of supply and is traditionally
risk-averse.

Given the rapid pace of change in the circular economy, driven in part by
the sector’s decarbonisation targets, innovation – one of the key levers – is
essential to enable the complex transformation of the sector needed to meet
these targets. We propose that the draft regulatory act on Innovative Regu-
lation in the Circular Economy establishes a legal framework that enables
the implementation of a regulatory mechanism for innovation in the circular
economy and the temporary testing of innovative solutions.
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The purpose of this framework is to stimulate innovation, including the
acceleration of the commercialisation process of research results, for the
benefit of consumers and to support states in meeting its decarbonisation
commitments. Innovative testing projects will be evaluated by the Commis-
sion on Innovative Regulation in the Circular Economy, and the approved
regime will have an initial term of up to 7 years, with the possibility of a
justified extension of up to a further 5 years. Each testing project will be
approved by a Government Decision.

For the effective implementation of this draft law, secondary regulations
need to be developed and adopted, including:

• the Regulation on the Commission on Innovative Regulation in the
Circular Economy;

• the Regulation on the Implementation of Innovative Projects in the
Circular Economy. These regulations will create a favourable legal
framework to guide, support and apply the necessary exemptions for
companies involved in innovative activities.

The Regulation on the Implementation of Innovative Projects in the
Circular Economy regulates the following aspects:

• identification of purpose, objectives and scope: defining the purpose of
the regulation and the specific objectives for innovative projects;

• definition of procedure for evaluating innovative projects: the methods
by which innovative projects are proposed, evaluated and approved;

• definition of eligibility criteria: the conditions that projects must meet in
order to be accepted;

• monitoring of innovative projects: the mechanisms by which compliance
with the conditions laid down in the government decisions approving
the pilot projects is monitored, as well as the progress and impact of the
projects implemented;

• reporting of relevant data and information by participants: reporting
requirements for participants, including the frequency and content of
reports, for the purpose of monitoring innovation and compliance in the
implementation of innovative projects.

This study offers important implications for policymakers, regulators
and innovators striving to align innovation with sustainability goals through
the implementation of circular economy sandboxes. By enabling regulatory
flexibility in a controlled environment, these mechanisms foster experimenta-
tion, accelerate technological diffusion. Under certain conditions that ensure
consumer safety and protection, existing rules or their application may be
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Figure 1 Legal framework of regulatory circular economy sandboxes.

suspended during the implementation of experiments necessary to accelerate
innovation. Competent authorities may also provide participants in regulatory
sandboxes with bespoke advice and guidance to address any legal uncertain-
ties surrounding the application of rules and legal requirements to specific
products or services developed within the respective sandbox project.

The paper underscores the necessity of regulatory learning to adapt leg-
islation in real-time and to ensure innovation is guided by public interest
and environmental objectives. However, several limitations must be acknowl-
edged. Firstly, the analysis is largely conceptual and based on secondary
sources, lacking empirical data from implemented sandbox projects in the
circular economy domain. Secondly, the applicability of the proposed frame-
work may vary across countries due to differences in regulatory cultures,
institutional capacities, and political will. Lastly, the social dimension of
sandbox experimentation – such as public perception, stakeholder inclusion,
and equitable access to innovation – remains underexplored. Future research
should focus on evaluating real-world cases of circular economy sandboxes,
analysing their impact on innovation outcomes, and sustainability targets.
Comparative studies across different countries could further reveal best prac-
tices and contextual challenges. In addition, interdisciplinary approaches
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are needed to integrate legal, economic, and social perspectives, offering a
more holistic understanding of how regulatory sandboxes can be leveraged to
advance the circular economy and climate neutrality agenda.
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[10] Bäckstrand, K. ‘Towards a climate-neutral union by 2050? The Euro-
pean green deal, climate law, and green recovery’, In Routes to a resilient
European Union: interdisciplinary European studies, pp. 39–61, Cham:
Springer International Publishing. 2022.

[11] Global Resources Outlook: Natural Resources for the Future We Want.
2019.

[12] Gemma Duran-Romeo, Ana M. Lopez, et al. ‘Bridging the gap between
circular economy and climate change mitigation policies through eco-
innovations and Quintuple Helix Model’. In Technological Forecasting
and Social Change [J] 2020.

[13] United Nations Environment Programme, 2024. Global Resources Out-
look 2024: Bend the Trend – Pathways to a Liveable Planet as Resource
Use Spikes.

[14] Phyo Zaw Oo, Trakarn Prapaspongsa, Valadimir Strezov et al. ‘The role
of global waste management and circular economy towards carbon neu-
trality’, In Sustainable Production and Consumption[J], pp. 498–510.
2024.

[15] Ellen MacArthur Foundation. ‘Completing the Picture: How the Circu-
lar Economy Tackles Climate Change’. 2019, reprinted 2021.
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