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Since its inception in 2008, Blockchain technology has been rapidly evolving,
challenging existing financial, social, and entrepreneurial paradigms. At its most basic
level, a is a kind of record keeping system (=Distributed ledger system) that uses a
special kind of computer security (=Cryptographic security). The cryptographically
secured distributed ledger system, if set up decentral, can be capable of complete
tamper-proof exchanges or simply put, no one can change the information stored in it.
These transactional capabilities offer significant potential in the form of
cryptocurrencies on the one hand, and bottom-up governance on the other. Blockchain
solutions have the potential to bring entrepreneurial innovation and empower users
financially, leading to social change. They are also applicable in the e-waste industry.

One of the most characteristic features of e-waste management is dealing with the flow
of materials. The process involves recovering materials and managing supply chains
for waste or used products, often on an international level. To ensure efficient
operations and a positive environmental impact, a transparent, reliable, and tamper-
proof system should be in place for all stakeholders to benefit from. Blockchain
technology provides such a system, replacing the need for trust in human factors with
secure technological trust. Blockchain-based supply chain management utilises
platforms for information storage, exchange, and transactions. The system ensures
that all data is verifiable at all times and immutable, regardless of whether a private,
enterprise-grade chain or a public, open-source one is used. This technology
significantly increases supply chain visibility, facilitating the assessment of materiality
and suppliers.

Another aspect that has already been incorporated in Industry 4.0 solutions is the
integration of Blockchain and Internet of Things (IoT) to ensure that data related to e-
waste, such as its location, composition, or ownership, is automatically measured and
registered without any human input. By using lIoT devices or technologies, such
information can be obtained directly and in real-time, reducing the risk of manipulation
and filling in the informational gaps required to have a better understanding of e-waste
flows. Furthermore, the much-needed certificates for e-waste items can be digitised
and automated using blockchain solutions, such as decentralised identities (DIDs) or
non-fungible tokens (NFTs). These enhancements are beneficial for proper e-waste
management, both in regional and transboundary contexts. Minimising procedural
complexity means shorter delivery delays and eliminated intermediaries, leading to
cost and time savings. Additionally, this technology could aid in verifying documents
and ensuring compliance with health and safety regulations, thereby preventing the
illegal dissemination of hazardous substances.
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Blockchain technology also promotes social inclusion as a means of addressing
various issues. By implementing a system of incentives - both monetary and otherwise
- it reimagines the value of e-waste and utilises individual contributions to achieve
desirable actions. Solutions such as urban mining or frictionless second-hand
marketplaces have the potential to facilitate successful recycling and reuse schemes,
but they often lack adequate community engagement. The tokenomics of blockchain
offers the potential to address this issue, and the rapidly growing movement of
Regenerative Finance is also worth exploring in the context of e-waste, as it provides
a solid framework to challenge existing economic paradigms. Before that can happen
though, raising awareness about e-waste and Blockchain is necessary to drive
innovation in the field.

Exploring the niche of blockchain-based e-waste management is worth considering as
it has the potential to create economic and societal value, and can also result in
improved standardisation within the industry. Proper identification of all touchpoints in
the supply chain and continuous regulatory oversight are essential to create an
enabling, multistakeholder ecosystem. However, policymakers must also ensure that
extended producer responsibility is enforced at the same level as other regulations, to
foment a universal industry shift.



