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The issue of link rot as a challenge for digital information preservation is examined in this paper. Factors causing link rot are
analyzed. Modern approaches to combating link rot are evaluated. Recommendations for academic work are proposed.

The problem of broken links is becoming increasingly important in today’s digital world. Link rot happens
when web links no longer point to their original content. Every day, countless valuable online resources
disappear when websites are closed or content is moved. This problem affects the quality of academic research
and digital culture. According to studies, a significant proportion of web links become inaccessible within a few
years after publication.

Link rot and content drift often occur together. Content drift is a situation where a resource remains
accessible but its content has changed. Together, these two problems are called reference rot.

The scale of the problem has been documented across multiple domains. Research conducted at the
California Institute of Technology found that more than 5 % of links to scientific data are inaccessible, with data
disappearing at a rate of approximately 2.5 % annually. Resources identified by Digital Object Identifiers (DOIs)
are lost three times less frequently than those referenced by standard URLSs [1]. A study from Pew Research
Center found that a quarter of webpages that existed between 2013 and 2023 are no longer accessible.

The causes of link rot include domain expiration, server shutdowns, and content reorganization [2].
Addressing these causes is essential for developing effective long-term preservation strategies. These factors
are particularly problematic in academic contexts, where long-term access to sources is essential for
verification and further research.

There are several ways to deal with link rot. Web archiving, for example, the Internet Archive’s Wayback
Machine, maintains archived copies of web pages. This service has preserved over 800 billion web pages
since its founding, providing access to content that would otherwise be lost. This makes the Wayback Machine
one of the most valuable resources for preserving digital heritage. Persistent identifier systems, such as DOls,
provide permanent references that remain valid regardless of changes to a resource’s physical location. DOls
support the FAIR (Findability, Accessibility, Interoperability, Reusability) principles, ensuring unique
identification and reliable access to objects. Distributed systems, such as IPFSs (InterPlanetary File System),
store content across distributed networks, ensuring that data remains available even if individual servers fail
[3]. This approach fundamentally changes how digital content can be preserved for future generations. These
technologies offer new possibilities for long-term data storage that do not depend on a single organization.

Each approach has distinct advantages and limitations. Web archiving provides content preservation
but depends on the continued operation of archival institutions. Persistent identifiers require infrastructure
maintenance and registration fees, which may limit their use to formally published works. Distributed systems
face challenges related to scalability and adoption rates. Choosing the right approach depends on the specific
needs of a project or publication. Despite these limitations, combining different approaches can provide more
reliable protection against link rot in academic publishing.

Based on the analysis of existing literature, several recommendations for students and researchers can
be formulated: use DOIs instead of URLs when possible, archive local copies of important resources, check
links before publication, and prefer resources from institutional repositories over personal websites. These
practices are easy to implement and can be adopted by any student or researcher without additional costs. By
following these simple steps, researchers can contribute to a more sustainable digital information ecosystem.

In conclusion, link rot represents a serious challenge to the long-term accessibility of digital information,
particularly in academic contexts. Existing solutions require consistent application by authors and institutions.
Simple preventive measures can substantially reduce the impact of the problem on academic work.
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