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Highlight
The article deals with the new paradigm of circularity brokering in context of the current socio-economic and IT
megatrends of development.

Abstract

The aim of the paper is to identify the direction of evolution, the conditions of organisation and the impact
of the new concept of digital innovation ecosystem in boostering circularity development. The traditional model
of innovation brokerage and the new circularity broker paradigm in the development of the circular economy
is presented. The authors discuss the circularity broker as an IT interface, equipped with wide range of IT tools,
and above all, self-learning applications with Al elements. The circularity broker is accompanied by its watch dog,
i.e., a set of IT tools used to search, process and transfer information dedicated to specific stakeholders, exactly
when they need this information. The concept of circular brokerage is anchored in the area of the regional
clusters dedicated to circular economy development.
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Introduction

The role of brokerage has been conceptualized in literature already in the twentieth century as relationships
bridge the gaps between social, business and academia worlds. Duncan J. Watts [1] and Mark S. Granovetter [2]
stated that the essence of brokerage is an “intensive” search for information about a specific opportunity versus
an “extensive” approach, exploiting well known revenue streams of homogeneous information, specific for only
one activity. People used to focus on activities inside their own group and on the single activity, what impacts
the gaps in information flow between groups, or more simply - creates structural holes [3]. The information
or knowledge that cannot be transferred to other actors is kept - consciously or not - by its possessor
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and maintains its original value. Brokerage entails bridging structural holes, i.e., “joining previously unconnected
parties to facilitate coordination, collaboration and the pursuit of common goals” [4]. Brokering, defined
in this way is seen as a revolutionary opportunity for the development of innovation and technology
by facilitating the flow of dedicated information between industry and scientists and establishing stable, long-
term relations, beneficial for both sides. Therefore, innovation or technology brokers get their chances
to be a promoter of innovation.

Innovation broker as a profession appeared on the labor market in 2006 and was defined as an intermediary/
agent in the innovation process between science and industry. As part of his duties, the innovation broker was
to assist in disseminating information about new technologies and inventions in scientific institutes and about
the needs of enterprises in the field of new products, technological processes, work organization, etc.
An important task of broker was advising on fundraising [5]. For two decades, innovation brokering has been
identified as a profession, hence - the innovation or technology broker was a concrete man, practicing
this profession.

Innovation or technology brokers in the EU and US were bounded especially with universities. The task
of the innovation broker was to obtain data from scientists, research groups as well as entrepreneurs about their
information needs or about their offers, and then - to select, process and transfer the tailored information
to the appropriate recipients. The innovation broker was expected to also use information sources such
as scientific publications, industry magazines, conference presentations, trade fair offers, etc. Therefore,
effectively fulfilling such wide-ranging and extremely complicated tasks by innovation and circularity brokers
is a challenge indeed. In Guidance on Innovation Procurement (2021/C 267/01) [6] the problem of how
to mobilize innovation brokers was discussed. The European Commission states that the links between
companies, including start-ups and innovative SMEs, offering innovative solutions on the one side, and public
buyers, on the other side, are often weak and do not arise spontaneously. Innovation brokers, as being a part
of the overall innovation life cycle, are expected to build or strengthen the ecosystem of innovation. Within
the above Guidance, the EC suggests that brokers should e.g., advise public buyers on how to join the networks
to share knowledge, exchange good practice and communicate to the market (e.g., market consultation, joint
commitment for future innovation procurement). A literature review of innovation brokerage practices
and analysis of the authors' experience with innovation and technology brokering indicate that we should create
a new brokering paradigm that aligns with current socioeconomic mega trends [7].

How does the new paradigm of circularity brokers address the circular development megatrends?

Innovation in the circular economy is considered an essential factor for achieving development while reducing
resource consumption. This is confirmed by researchers both on the ground of theory: The green economy,
Green growth, Decoupling the growth, Degrowth, or steady-state economy [8—10]. Accordingly to the European
Parliament (EP) definition [11], that “circular economy is a model of production and consumption, which involves
sharing, leasing, reusing, repairing, refurbishing and recycling existing materials and products as long
as possible”. In other words: circularity means that you should strive to minimize the generation of waste,
and if the product's life is coming to an end, the materials from which it was made should be reused, repairing,
refurbishing and recycling, thus - returned to the market. You should look for ways to use them again in order
to create additional values. The circular economy paradigm implementation helps to replace the traditional,
linear economic model, based on a “take-make-consume-throw away” pattern, consuming large quantities
of natural resources, materials and energy.

In practice, the circular model of socio-economic development should imply reducing waste to a minimum.
Itisin line with the concept of the waste hierarchy as given in Figure 1.The main idea of the waste hierarchy
model is to prevent/avoid things becoming waste in the first place [12]. It is essential and the most preferred
option in the waste hierarchy. Less waste means less need to reuse products, less disposal and most importantly,
less waste at landfill sites.

The European Commission's 2008 Waste Framework Directive [13] introduced the term “4R”: Reduce, Reuse,
Recycle and Recover. Since then, researchers have proposed R - frameworks beyond the 4Rs, such as 6Rs [14]
or even 9Rs [15]: Refuse, Rethink, Reduce, Reuse, Repair, Refurbish, Remanufacture, Repurpose, Recycle,
Recover [6].
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Figure 1. Traditional Waste Hierarchy Concept. Source: Authors, on the basis [12].

How does the new paradigm of circularity brokers address the on-demand development megatrends?
On-demand economy is defined as the instant and pervasive access to goods and services, tailored to meet
the individual’s needs [16]. In the last decade, social and economic habits have changed dramatically.
The immediacy of our connected world, thanks to instant communication, media and trade, powered the sense
of entitlement of all B2B and B2C market participants to immediately satisfy needs [17,18].

On-demand economy megatrend is radically changing the way we transact in the market at the global level
and revolutionizing business models, in which companies manage their production and service delivery.
At the same time, individuals are radically changing their lifestyle. Under pressure of the On-demand economy
rules, decision making processes, concerning both daily and long-term issues, purchases and interactions with
the labor market are changing. They must be faster and should consider the rapid pace of changes in the market.
The on-demand economy will experience exponential growth in many aspects of the economy and social life,
e.g., the amount of every-day information processing. This new paradigm shift is analogous to the disruption
imposed by the internet boom. Now, our needs and desires become instantly achievable through the speed
and convenience of execution just as the Internet revolutionized the way we acquire knowledge in the late 1990s.
The implementation of the on-demand economy paradigm and the reorganization of the global market enable
or facilitates new processes of production, delivery or organization, but fundamentally redefines the size, scope
and role of industry. For sure, information technologies development and dissemination are essential for these
changes.

We can see how digital facilitation contributes to an exponential increase in the speed of transactions, expanding
the pool of potential service providers and sellers. Online technologies are a tool to change the way and rate
of participants' engagement in a particular transaction. Therefore, in the conditions of an over-exponential
growth of available information, on-demand economy, equipped with ICT communication tools, building
and maintaining an industrial symbiosis becomes problematic. There is no need any longer to be bound by long-
term contracts, while the economic world offers volatile opportunities that are easy to take advantage of.
However, a fundamental asset is to have access to an information base, tailored to our needs and, what is more
important, competence on how to use it, facing on-demand economic challenges.

How the new paradigm of circularity brokers addresses the collaborative development megatrends?
Already in 2016, the European Parliament noticed, that “The arrival of collaborative economy is associated with
many benefits for consumers and the economy as a whole” [19]. Collaborative economy is defined [17]
as “a marketplace where consumers/clients create specific nets to meet their wants and needs and consists
of giving, swapping, borrowing, trading, renting, and sharing products and services for a fee, between
an individuals or companies who have something and an individuals or companies who need something -
generally with the help of a web-based intermediary”. A collaborative economy may also be known as a "shared

economy," "sharing economy," or a "peer-to-peer economy." Tempo of implementation of the collaborative
economy paradigm, which is observed in last few years, was affected by two complex groups of causes [20]:
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= firstly: increasing public awareness: growing concern about climate change and growing interest
in environmental issues - extreme heat waves and droughts caused by climate change, forest fires,
hurricanes, floods, etc.;

= secondly: global economic and social crises: because of the Covid-19 pandemic, traditional, long supply
chains have collapsed and in many areas of the economy there has been a turn towards a centripetal
direction, i.e., local, quasi-autarkic economic development, based on the local potential, including
underused resources, better waste management and social inclusion. The war in Ukraine
and in the consequence the embargo imposed on Russian energy resources caused a crisis
on the energy market and consequently on the food market. Inflation has risen dramatically all over
the world.

The Collaborative economy could be an answer to the above-mentioned global challenges. Five key sharing
sectors (P2P finance, online staffing, P2P accommodation, car sharing and music/video streaming) have
the potential to increase global revenues from around $15 billion now to around $335 billion by 2025. In the UK,
these five sharing sectors could generate revenues of around £9 billion by 2025 [21]. It is worth to quote
a statement of Veronique Laury, CEO of Castorama [22]: “Most retailers missed the first revolution in retail that
digital technology brought: e-commerce. | am determined not to miss the second one: which | believe
is collaborative consumption. We will not be just a retailer in the future — we will be an organization helping you
to improve your home.”
The Collaborative economy and collaborative consumption are driven by the development of information,
communication and cloud computing technologies, growing consumer awareness, the creation of collaborative
online communities as well as social media trading/sharing [23].
Collaborative Economy sectors differ from traditional ones in three basic features [21]:
=  business models are hosted via digital ICT platforms that combine demand and dynamically share
bandwidth in real time;
=  transactions are made through various methods that offer access instead of full ownership, such as:
sharing, subscription, resale, swap and P2P;
= shoppers like individuals, but as well as companies and local administrations are more comfortable
and fell more connected and locally anchored, being provided with products in a way that involves
deeper social interaction than traditional methods of trade and exchange.
The Collaborative economy results in the so-called social inclusion, engaging not only the main stream of social
potential in the implementation of the principles of the Circular economy, but also activating "by-social potential"
and “by-regional potential” [24].

How does the new paradigm of circularity brokers address the app-driven development megatrends?
Starting in 2008, Apple set the cornerstone for the app-economy vision and coined its widely touted
and trademarked slogan "There's an App for that." The app economy ideas quickly migrated to Android
and mobile platforms. Since then, tens of billions of mobile apps have been designed and downloaded. Generally,
the app-driven economy refers to the range of economic activity performing in digital space and surrounding
mobile applications. Mobile apps and cloud computing technology created new opportunities for entrepreneurs
and changed the way business is done. Cloud computing technology gives users access to storage, files, software,
and servers through their internet-connected devices: computers, smartphones, tablets, and wearables [25].

Already in 2012 Ray Kurzweil, the Google engineer and futurist said in an interview with the Wall Street Journal,
entitled “Technology and the New, Improved You”, that "A kid in Africa has more technology at his disposal than
the president of the United States did 15 years ago" [26]. A dramatic increase in the number of new business
platforms, as well as in smartphone connected consumers, simplify and secure purchase flows, enables explosion
of new types of business models, represented by such business as: Uber - the largest transport company without
its own cars, Alibaba, Amazon - the world's largest wholesalers without its own stationary stores, Airbnb —
the largest tourist network without its own hotel base and many other cases. The digital transformation, guided
by the app-based economy, is speeding up changes in the global socioeconomic environment. It has a significant
impact on many areas of life, including private life and social inclusion, social activity, but also public
administration, industrial structure and business networks [27].

Essential to an app-economy and a collaborative economy as well as an on-demand economy and finally —
acircular economy development is business platform, managed by a company or group that acts
as an intermediary to facilitate consumers’ ability to rely on each other. Hence, new brokers of circularity
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are expected to support on-demand, collaborative and first of all —circular economy development. The feasibility
of these complex tasks is possible only when properly tailored IT computing tools are implemented
in the circularity ecosystem. Thus, in the new brokering of circularity paradigm, current development trends
are orchestrated.

In line with the new paradigm of brokerage, the brokers of circularity should be defined as the interfaces between
all stakeholders of the regional or local circularity development. Their main tasks are translation the different
languages [28] of the several entities and align information needs with outputs [29]. The broker as interface
is not understood any longer as an external person or even an external institution to the organization
or company, but rather as its internal officer, equipped with the IT toolkit for dealing with the information
of the organization needs just in time and addressing its specific demand. On the other hand, a circular broker
[12] as an interface should have easy access to database with full information convenient for boostering
a regional circular development. We are talking about two-way access here: the broker should be able to use
the database for his specific purposes, but also provide information to the database himself. The other brokers
will be able to use such data immediately.

Methods

Analysing global socio-economic trends, the global climate crisis and the resource crisis are determining
revolutions in the organisation of markets, influencing the reorganisation of political objectives at every level
of government and shaping new patterns of social behaviour. These changes create a unique demand
for innovation. This demand affects businesses, citizens, and authorities. Hence, the paper makes the research
assumption that we are facing the twilight of traditional innovation brokerage. Consequently, the following
research hypothesis was stated and discussed: The complex nature of the circular economy calls for a specific
type of brokerage. It requires one that can create and spread innovations by providing remote, direct access
to market partners and straightforward advice.

A triangulation of research methods was used to verify the research hypothesis and realise the adopted
objective. This hypothesis was verified based on the results of the research: (1) diagnostic (reactive), (2) desk
research (non-reactive) and (3) case study analysis.

The first, diagnostic research, was carried out based on the Frontsh1p project (Horizon 2020) and concerned the
identification of conditions for the functioning and implementation of the circular economy at the level
of the circular cluster. Their subject matter covered: identification of legal and legislative barriers to CE
implementation; market failure in CE; incentives for CE; Green Public Procurement; interoperability of databases
useful for CE; and conditions for optimising the public governance model for CE. The results of these studies
are not the direct subject of this paper, but they served the authors to conceptualise and formulate the aim
of the paper and the research hypothesis.

The results of the desk research and case study are the direct subject of analysis in this paper. The desk research
analysed scientific publications, reports, and legal resources. They focused on innovation brokering for creating
and spreading innovation and transferring technology in the circular economy. The case study analysis was based
on 5 case studies of institutions - innovation brokers. From a spatial perspective, the analysis focused
on institutions directly influencing the area of the circular cluster in the Lodzkie Region.

From a functional perspective, purposive selection was used in this case to obtain the opinion of innovation
brokers regardless of the sector of activity and type of ownership of an organisation. The research was carried
out at the following institutions:

=  Technology Transfer Centre of the University of Lodz (public entity, R&D unit),

=  Research and Innovation Centre Pro-Akademia (non-governmental organisation, R&D unit),

=  Foundation for Enterprise Development (non-governmental organisation, training, and consulting unit).

=  Technopark Lodz (government public entity, regional development agency);

= Center for Innovation and Technology Transfer of the Medical University (public entity, R&D

implementation unit).

Case study research was carried out using in-depth interviews (IDI). The main research (IDI) aim was to gather
experiences and opinions on the effectiveness of innovation brokers' work, employed in the interviewed
institutions. These assessments were more than critical, although the institutions participating in the interviews

https://doi.org/10.32933/Actalnnovations.48.7 e ISSN 2300-5599 e © 2023 RIC Pro-Akademia — CC BY



https://doi.org/10.32933/ActaInnovations.48.7

Acta Innovations e 2023 e no. 48: 92-106 e 97

emphasized that the low effectiveness of brokering in the traditional sense was the result of the brokerage
formula not being adjusted to present-day economic, technological and, above all, information challenges.

Results and discussion

Circular economy (CE) and a special role of circularity development brokers’ topics include developing waste
management that promotes new business models, design thinking, and a more productive approach
to consumption and production, according to current research. Since the industrial revolution, we have lived
in a linear economy [30]. Transition is necessary to move away from the linear economy that has been prevalent
since the industrial revolution. Current research [31,32] highlights the importance of circular economy (CE)
principles, which encompass innovative waste management practices, the adoption of new business models
[33,34] and another efficient approach to consumption and manufacturing [35,36]. The linear economy follows
a "take-make-dispose" model, where resources are extracted, transformed into products, and eventually
discarded as waste. This approach leads to resource depletion, environmental degradation,
and the accumulation of waste [37]. In contrast, the circular economy aims to decouple economic growth from
resource consumption by promoting the principles of reduce, reuse, recycle, and regenerate [38,39].
It emphasizes the importance of designing products and systems that are durable, repairable, and easily
recyclable, thereby minimizing waste generation.

In this ecosystem, circular economy principles are seamlessly integrated with digital technologies. This synergy
gives rise to creative solutions that have the potential to generate cost savings. In addition, it aims to improve
resource management, reduce waste, promote sustainable economic growth and open new avenues for income
generation. As companies transform their traditional business models into digital ones, they prioritize resource
allocation and seek to minimize resource consumption, thus adapting to the principles of the circular economy.
This shift is critical to their long-term viability and growth in the market. Digital technologies play a key role
in facilitating this transition by enabling efficient tracking, monitoring and sharing of resources. They enable
businesses to move smoothly along the path to circular practices. This shift can lead to cost savings, better
resource management and new revenue streams. In addition, digital technologies such as the Internet of Things
(loT), artificial intelligence (Al) and block chain play a key role in enabling transparency, traceability
and accountability within the circular economy. They enable real-time data collection, analysis and decision -
making. This improves resource optimization, waste reduction and circular supply chain management.
Accordingly, the European Commission's Circular Economy Action Plan explicitly recognizes the importance
of digital technologies to accelerate circulation. They enable real-time data collection, analysis and decision -
making. Third, the convergence of digital technologies and sustainable development is very important in various
industries.

Digital platforms support the development of innovative business models and collaborative ecosystems.
For example, sharing and rental arrangements make optimal use of resources and reduce waste. Products,
business models and value chains can be systematically redesigned using various digital technologies, resulting
in lower material and energy consumption. This strategy allows customers to engage in the circular economy
by providing them with information about the origin of items and their impact on the environment throughout
their life cycle.

The predominant approach to Circular Economy focuses on technical and engineering aspects [15] or economic
and environmental ones but tends to overlook the social dimension of CE. Existing reviews of CE have highlighted
deficiencies in the current conceptualization, specifically the lack of emphasis on social and institutional
dimensions, which are considered crucial for the comprehensive development of the CE concept [40].
The advancement and execution of CE initiatives are heavily dependent on broad-scale collaboration within
society [41].

Transitioning to a circular economy requires systemic changes across various sectors and stakeholders [42].
The new paradigm of circular brokers activities involves rethinking production processes, implementing
sustainable waste management practices, fostering collaboration among businesses, policymakers,
and consumers, and promoting innovative technologies and business models. The adoption of circular economy
principles can bring numerous benefits, including the reduction of waste generation, the preservation of natural
resources [14], the creation of new business opportunities, especially in virtual reality, and the mitigation of
environmental impacts [13]. It can also contribute to the development of a more sustainable and resilient
economy addressing the current global socio-economic megatrends. A transition, according to Schlossberg [43],
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is any event or non-event that results in altered relationships, routines, assumptions, and roles. It is vital
to emphasize that perception is important in transitions since an event, or non-event, satisfies the criteria
of a transition only if the individual experiencing it defines it as such. In a multi - level governance, the roles
of transition may vary depending on factors such as the timeframe, content, and context of the transition.
To comprehend the significance of a shift for a certain individual, the kind, context, and impact of the transition
must be addressed [44]. Transition brokers have a vital role in facilitating and coordinating the shift towards
a circular economy [38]. They act as orchestrators within the system, actively participating in processes of change
and striving to establish alliances and collaborations among diverse stakeholders.

Monitoring and evaluating the progress of the transition is another crucial aspect of the process. Assessment
of the impact of circular initiatives, identify valuable insights, and share best practices with relevant stakeholders.
Overall, transition brokers act as catalysts for change by bringing together stakeholders and resources, facilitating
collaboration, and driving the transition towards a circular economy. Their impartial stance, expertise, and ability
to navigate complex systems make them instrumental in accelerating the adoption of circular practices
and fostering sustainable and resilient economies. An essential function of transition brokers is to establish
the necessary environment for the desired evolution, identify barriers and opportunities within the current
system and work towards overcoming obstacles, creating a condition encouraging circular initiatives. This can
involve advocating for supportive policies, regulations, and financial mechanisms that incentivize circular
practices. Transition brokers also contribute to the development of impactful circular initiatives. Bringing
together a wide range of stakeholders, including businesses, government entities, academia, and civil society,
enable to collaborate on the design and implementation of circular solutions. By adopting a neutral standpoint,
transition brokers facilitate dialogue, consensus-building, and the co-creation of innovative strategies
and projects. Brokers can serve as facilitators, mediators, knowledge brokers, network builders, or project
managers [38,45]. Their focus is on fostering collaboration, promoting the exchange of knowledge, and ensuring
the effective implementation of circular economy principles.

Brokers can pursue four brokerage strategies [46]:

= coordinate activities or information between distant parties with no immediate prospect of direct
introduction or connection;

= proactively maintain and exploit the separation between parties;

= introduce or facilitate existing ties between parties so that the coordination role of tertius iungens
gradually fades (short-term connection);

=  create or encourage interaction between parties while continuing to play an important coordinative
function over time (persistent iungens).

Thus, at its core, brokerage is focused on this idea of bringing together people or groups who may not have direct
connections, to create value through facilitating interactions. Brokers are expected to bridge gaps, mediate
relationships, and provide access to resources or opportunities that would otherwise be out of reach for those
involved. They are considered instrumental in promoting innovation, sharing knowledge, and fostering
collaboration. While it is widely acknowledged that brokers play a vital role in enabling connections,
collaborations, and the exchange of information, the actual realization of their impact leading to success is not
frequently observed. However, the belief that brokerage behaviour alone guarantees success is often met with
scepticism when examined empirically. While brokers may possess the necessary skills, networks, and knowledge
to connect diverse individuals or groups, the outcomes of their efforts can vary significantly. This disparity can
be attributed to several factors, including the intricate nature of social interactions, contextual limitations,
individual motivations, and the unpredictable dynamics within networks. In other words, the success
of brokerage endeavours is influenced by a multitude of complex and ever-changing elements that go beyond
the mere act of connecting others.

Brokers act as intermediaries who bridge the gaps between different groups or organizations, enabling
the transfer of information, ideas, and expertise [47]. They go beyond simply connecting individuals or groups;
they actively work to develop mechanisms and structures that facilitate effective communication across
boundaries. One-way brokers achieve this is by developing work practices that promote information sharing
and collaboration. They identify and establish common processes, methodologies, and tools that enable
individuals from different groups to work together efficiently. These work practices may include regular
meetings, workshops, or collaborative platforms where knowledge and insights can be shared. In addition,
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brokers create repositories where relevant information and resources are gathered and made accessible
to the involved parties. These repositories serve as centralized hubs of knowledge, capturing best practices, case
studies, research findings, and other valuable resources. By curating and disseminating this information, brokers
enable easier access and transfer of knowledge across groups.

One of the key functions of brokers is to help community members acknowledge and appreciate the perspectives
of others. They actively listen to the concerns, values, and aspirations of each community and then translate
and convey these messages in a way that can be understood and respected by other communities [48].
This process involves not only language translation but also cultural interpretation, ensuring that the nuances
and subtleties of each community's perspective are accurately conveyed. Brokers also create opportunities
for dialogue and interaction among community members. They organize meetings, workshops, and other
collaborative activities where individuals from different communities can come together, share their
experiences, and engage in meaningful discussions. Through these interactions, community members have
the chance to learn from one another, challenge their preconceptions, and develop a deeper understanding
and appreciation for the perspectives of other communities. Innovation brokers communicate and combine
the global world with the local world perspectives. They facilitate and often enable the inclusion of local actors
in transnational relationships. However, innovation is rooted, hence synergies are created for both the external
environment and the local entrepreneurial environment.

A specific feature of the linear economy is the sectorial structure of business relations and the sectorial
concentration of processes. Hence, the typical market mechanism for coordinating innovation processes was
clustering in the sense of Porter [49]. Such an arrangement favoured processes of deepening specialisation.
This also applies to the broker function and the specialisation of the institutions within which the brokers
functioned. These institutions evolved from thematically universal to highly specialise by sector. We observed
all these processes and transformations of the brokerage approaches in the entities that were included in the IDI
study: Technology Transfer Centre of the University of Lodz, Research and Innovation Centre Pro-Akademia,
Foundation for Enterprise Development, Technopark Lodz or Center for Innovation and Technology Transfer
of the Medical University of Lodz.

The organisation of the circular economy needs a fundamental change. In a circular economy, it is necessary
to seek connections and relationships between sectors. This also implies the need to concentrate but within
circular clusters [50]. The logic behind the functioning of a circular cluster is based on the functioning of industrial
symbioses and industrial clusters [51].

An innovation broker in this system is essential. While the demand for expertise remains, there is a newfound
need for the ability to unite knowledge and partners across different sectors. This fact suggests the need
to redefine how an innovation broker is structured and how they function in the circular economy. Due
to the considerable acceleration of the dynamics of economic and social processes and the expectation
of an immediate response (reaction), the immanent characteristic of the broker today should be, first
and foremost, accessibility, or more precisely off-the-shelf. The second predominant characteristic of a broker,
which can be inferred from the analysis of trends, preferences and research results, is practical knowledge
that can be conveyed in a short and accessible form. In other words, the expectation arises of a broker's non -
stop availability, who could handle any number of stakeholders at the same time, without wasting time waiting
in line. Thus, other functions such as mentoring or coaching are minimised at this stage.

Accordingly, to the new paradigm of circularity brokerage, the Circular Economy Brokers as an interface
are to proactively engage stakeholders and citizens in creating opportunities for circular business and social
innovation Figure 2.

The concept of brokerage of circularity addresses four economic megatrends and the Circular Economy Brokers
are seen more as a cloud ICT tool then a person dedicated only for circularity development for one or more
institutions. In order to achieve high efficiency of circularity development, the geographic area of activity
of the circularity broker should be limited to the area determined by the rational use of resources [52,53].

It is a space of circular cluster activity [50,54]. This area should be linked to the region of economic
and technological clusters in the traditional understanding of the area of cluster activity [55]. Thus, circularity
brokers as a kind of virtual tool will be able to support regional stakeholders and citizens in their activities
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for circularity development thanks to:

= easy access to up-to-date, complete and selected information, tailored to the needs of the stakeholder;

= easy transfer, submission and visualization on the platform of individual offers in terms of owned by -
products or waste, accessible for sale in the rational and cost-effective territorial coverage;

= access to current market analyses in relation to specific technologies or products from global, European,
national and regional perspectives;

= access to the specific cloud platforms and repositories, supported stakeholders in process of circularity
development;

= the capability to locate or to find interesting information on regional maps;

= the ability to conduct a self-assessment of the state of implementation of the circularity paradigm
in one's own institution using a set of specialized indicators;

= raising awareness and knowledge of circularity on e-learning platforms;

= familiarization with examples of good practices in the development of circularity in various EU regions.

R&D&I
+

Company
+

Government
*
Society: circular
cluster relation - §

digital broker N\Ae

1992-2010 2010-2023 2030-...

Figure 3. Circularity broker and the watch-dog interfaces among the RCBT. Source: Authors.
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The regional circularity booster toolkit should provide basic socio-economic and technological information
addressing main general questions in terms of circularity development. Among them are selected market
analysis, scientific publication in scope of circularity, monitoring system with the circularity self-assessment
procedures and for example - the voluntary emission reduction (VER) scheme [56]. Within the H2020 project
Frontshlp [57], there are presumptions of two advanced interfaces elaborated - the Circularity broker
and the Circularity watch-dog, facilitating the management of fast data circulation. The mapping tool will enable
visualization of a region in a scope interesting for the user, e.g., where the specific waste processing installations
are located, where the specific by-products are ready for picking-up, etc.

The Circularity Broker will have his best companion, the circularity watch-dog — an interactive tool for collecting
and automatically transferring information to the selected recipients in scope of their identified needs and offers,
prepared by circular community stakeholders. Watchdog, which constantly monitors the emergence of new
information of a horizontal nature as well, searches for information tailored to the needs of the circularity
stakeholder community and (....as a real dog used to do....) "brings" the given information to the Circularity
broker. The watch-dog will look after opportunities for the development of local circularity, will track available
waste and, more broadly, by-products and by-potential, and after finding it, will announce it loudly. Moreover,
it will bring the acquired information to the recipients who are waiting for it. Then, the watch-dog will look after
the important data on command from the Circularity broker. In practice, the circularity watch-dog -
the interactive tool - will look for, find and immediately transfer data to the identified recipients, guided by a set
of appropriate parameters. From technological perspective - the watch-dog should be permanently watching
for new resource supply opportunities for companies - materials, waste, by-products and for new, demand
for offer of by-products and final products, useful for boostering circular economy development. In particular,
the watch-dog interface will follow not only tailored regional recyclers' databases, but also the waste-oriented
trade platforms, like e.g., www.mamodpad.wastemaster.pl, offering such waste “raw-materials”. In the area
of social engagement in regional circularity development, circularity broker and its watch-dog, are to compile
examples of good practices of local society involvement in environmentally friendly activities. The watch-dog
will be permanently analyzing internet portals presenting social initiatives in this area and the circular broker
will share them with circularity stakeholder community.

The circularity broker, equipped with regional circularity booster toolkit and with its watchdog, as an interface
will perform all the tasks described above. It will be challenging to fix the set of keywords that stakeholders use
to search for and enter their own data on platform for solving the specific problems. Simultaneously, another
challenge will be an establishing procedure not only to protect users’ online privacy, but also to ensure the cyber
security of the databases and data processing procedures on the ICT platform, for boostering regional circularity
development Figure 3.

' — . 01100101010110 0010 11013100-11010:0016-111.01 100 1000101 01100 110101001 10111000 111 01 010 11 0001 001 0100
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Figure 4. Position of the Circular Economy Broker on the ICT platform for boostering regional circularity development.
Source: Authors.
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Circularity brokers can implement rewards and incentive systems. By offering virtual badges, discounts, or loyalty
points, these platforms may acknowledge and incentivize individuals who actively participate in circular practices
such as recycling, sharing, or purchasing sustainable products. These rewards not only encourage continued
engagement but also foster a sense of achievement and pride among citizens.

Additionally, digital brokers provide valuable feedback to citizens based on the data collected through their
interactions with the platform. This feedback helps individuals refine their circular practices, identify areas
for improvement, and make more sustainable choices. By facilitating this feedback loop, circularity brokers
empower citizens to continuously learn and grow on their circular journey. While the concept of circularity
brokers as virtual tools is relatively new, there are emerging examples and initiatives that demonstrate their
potential to impact social aspects. In addition to the RCBT described above, created as part of FRONTS1P project,
here are a few already existing platforms that can be showcasing the impact of circularity brokers on social
aspects:
= Sharetribe https://www.sharetribe.com/: Sharetribe is a platform that enables the creation of sharing
economy marketplaces, allowing individuals and communities to share resources, services, and skills.
It empowers citizens to become active participants in the circular economy by facilitating peer-to-peer
sharing and collaboration. By connecting people and promoting resource sharing, Sharetribe fosters
social interaction, community building, and economic empowerment.
= Too Good To Go https://toogoodtogo.com/: Too Good To Go is an app-based circularity broker
that tackles food waste by connecting consumers with surplus food from restaurants and stores.
The app allows users to purchase leftover food at discounted prices, reducing food waste and providing
affordable meals. This initiative addresses social issues such as food insecurity, affordability, and access
to quality food, while also promoting sustainable consumption and raising awareness about food waste.
= Vinted https://www.vinted.pl : Vinted is an online platform that facilitates the exchange of second-hand
goods among its users. It enables individuals to ell items they no longer need, promoting the reuse
of resources and reducing waste. Vinted's focus on circularity contributes to social aspects
by encouraging a culture of sharing, reducing the consumption of new products, and providing
affordable access to goods for individuals and communities.
=  Open Food Network https://www.openfoodnetwork.org/: The Open Food Network is an open-source
platform that connects consumers with local food producers and farmers. It enables individuals
to source fresh, sustainable, and locally produced food directly from producers. By supporting local
farmers and shortening supply chains, the Open Food Network fosters community resilience, promotes
fair trade practices, and strengthens social connections between producers and consumers.
= Circularise https://www.circularise.com/: Circularise is a block chain-based circularity broker
that focuses on improving transparency and traceability in supply chains. It enables companies to share
information about the origin, composition, and environmental impact of products while protecting
sensitive data. By promoting transparency, circularise enhances social aspects such as trust, consumer
confidence, and accountability, allowing individuals to make informed purchasing decisions.

These examples highlight how circularity brokers, in the form of virtual tools and platforms, can contribute
to social aspects by fostering collaboration, resource sharing, and access to affordable goods, transparency,
and community building. As the circular economy continues to evolve, it is expected that more innovative
circularity brokers will emerge, further influencing social aspects in positive ways.

The added value for the local and regional development of the proposed circularity brokering paradigm is access
to appropriate, dedicated/ tailored and up-to-date information for the various stakeholders of circularity, e.g.,
companies, local administration, social cooperatives as well as non-governmental organizations, households
and individuals. The Circular Economy Broker as an interface on cloud platform will allow all stakeholders
of circularity at the regional level to create opportunities for circular business and social innovation. For local
administration, a circularity broker will contribute to creating a beneficial environment for circular economy
growth, will facilitate the search for good practices or patterns for how to initiate and support such model
of regional development.

The preparation of a circularity broker in the form of an interface on cloud platforms is a prerequisite
for the involvement of artificial intelligence in the future. The preparation of a circularity broker in the form
of an interface on cloud platforms is a prerequisite for the involvement of artificial intelligence in the future.
Artificial intelligence is an opportunity for a widespread, and smooth, transformation towards a circular
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economy. Al as a tool to accelerate the transition [58—61]. We already know that Al involvement will be important
in areas such as asset management, data and information management, data security, document management,
communication management, training and advisory services, market analysis and reporting, design
management, infrastructure management and other.

Impact

The concept of digital broker, as analyzing in this article, draws inspiration from mega trends especially sharing
economy and through this sheds light on the social aspects involved [18]. Circularity brokers, as virtual tools, can
play a crucial role in supporting citizens in transforming into sustainable society. Digital brokers as digital tools
offer a range of valuable features and services that empower individuals to actively participate in CE [62]. Firstly,
circularity brokers can act as gateways, facilitating citizens' access to various circular services and opportunities.
These platforms connect individuals with sharing platforms, repair services, second-hand marketplaces,
and sustainable product alternatives. By aggregating and showcasing these options, circularity brokers simplify
the process of finding and accessing circular solutions that align with citizens' needs and values. Secondly, they
provide features such as online communities, forums, and social networking tools, enabling citizens to connect
with like-minded individuals, share knowledge, and collaborate on circular initiatives. Digital brokers also offer
measurement tools that allow citizens to track and assess their circular practices. These tools monitor metrics
such as waste reduction, energy savings, material reuse, and carbon footprint. By visualizing their progress,
citizens gain a deeper understanding of the impact of their actions, which in turn motivates them to further
improve their circularity efforts.

Conclusions

The organisation of the circular economy needs a fundamental change of the role of brokerage as a bridge under
the gaps between business and industry and academia worlds. The research conclusions in the article confirm
that traditional innovation brokers are not effective enough. The brokerage formula is unadjusted to present -
day economic, technological and, above all, information challenges, thus the twilight of traditional brokerage
of innovation and circularity development is observed. Brokers today should focus on transitioning to a circular
economy. This transition requires significant changes across many sectors and stakeholders. The new paradigm
of circular brokers activities involves rethinking production processes, implementing sustainable waste
management practices, fostering collaboration among businesses, policymakers, and consumers, and promoting
innovative technologies and business models. Modern circularity brokers act as orchestrators within
the ecosystem of circular economy, actively participating in processes of change and striving to establish alliances
and collaborations among diverse stakeholders. The predominant characteristic of a broker, which can
be inferred from the analysis of trends, preferences and research results (IDIs), is comprehensive
and interdisciplinary but practical knowledge which should be conveyed in a short and accessible form just
on time and just on exact demand. No later, no earlier, no more and no less. The demand of circularity brokers'
non-stop availability and handling any number of stakeholders at the same time, can be addressed only by the IT
interfaces, dedicated and tailored to circular development stakeholders needs.

In conclusion, as a virtual instrument, circularity brokers can foster the actions of both regional stakeholders
and citizens involved in the promotion of circularity development. This is achieved by offering straightforward
access to timely, comprehensive, and curated data. Furthermore, these brokers facilitate the seamless transfer,
submission, and display of individual offerings, which may pertain to personally owned by-products or waste.
These assets are immediately available for purchase, and this facilitated commerce happens within a territorially
bounded area defined by efficient and reasoned use of resources on cloud-based platforms. The IT circularity
brokers can facilitate the access to current market analyses in relation to specific technologies or products from
global, European, national and regional perspectives. Summering: the circularity brokers, as virtual tools, can
play a crucial role in supporting not only industry in transition from linear to circular economy development,
but also citizens in transforming into sustainable society.
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