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Abstract

Digital libraries have grown from a mere collection of digitized texts to an increasingly dynamic networked knowledge
infrastructure that can affect environmental awareness and contribute to the development of sustainable development.
This paper explores the connection between digital libraries and the dissemination of environmental knowledge and
sustainability, suggesting digital libraries serve as important mediators between the production of scientific knowledge
and the general public's awareness of the environment. Existing literature and illustrative case examples are used to
look at how digital libraries enable open access to environmental data, can support interdisciplinary research, can
help communities with actionable knowledge and can directly contribute to the United Nations Sustainable
Development Goals (SDGs) especially SDG 4 (Quality Education), SDG 13 (Climate Action) and SDG 15 (Life on
Land). The paper also highlights structural issues affecting the realization of this potential, such as digital divide,
metadata inconsistency, long-term preservation costs and information overload. It ends with policy and institutional
recommendations to boost digital libraries as tools for environmental literacy and sustainable development.
Keywords: digital libraries, environmental awareness, sustainable development, open access, information
science, SDGs

1. Introduction

The challenges of climate, biodiversity loss, pollution and resources depletion are all
unprecedented in their complexity for the twenty first century, not only needing technical
solutions, but also a population informed and understanding of the problems and able to make
the right decisions. Although knowledge is a prerequisite for action, scientific and policy
information to understand the dynamics and respond to environmental change is often
fragmented across disciplines, institutions and formats and difficult to access by the
practitioners, policy makers and citizens who need it most.

Digital libraries do not have to be geographically limited or confined to hours or limited
physical storage space like physical libraries. They may curate scientific publications,
government reports, satellite information, indigenous ecological knowledge and multimedia
educational materials in one place, typically at little or no cost to the end user.

The paper examines the particular role played by digital libraries in two interrelated areas:
environmental awareness (public awareness about the environment and willingness to act) and
sustainable development (the ability to balance the economic, social and environmental goals
over long periods of time). It asks: How are digital libraries infrastructures of environmental
knowledge? How can access to digital libraries be connected to better environmental literacy

Copyright: © by
the Author(s)
This is an open
access article
distributed under
the terms of the
Creative
Commons
Attribution
License and
permitted
unrestricted use,
distribution, and
reproduction in
any medium.

and environmental outcomes of sustainability? What are some obstacles they encounter in their
effectiveness today?

2. Objectives of the Study

» To examine the conceptual relationship between digital libraries, environmental knowledge,
and sustainable development.

» To identify the mechanisms through which digital libraries contribute to environmental
awareness.

» To evaluate the alignment between digital library functions and specific Sustainable
Development Goals.

» To highlight challenges limiting the effectiveness of digital libraries in this domain.

» To propose recommendations for policymakers, librarians, and institutions.
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3. Literature Review

3.1 The Emergence of Digital Libraries

Digital libraries first appeared in the 1990s when there was a rapid development of computer
networks and digitizing technologies. Gradually, these systems developed from simple
electronic counterparts of library catalogues into sophisticated socio-technical systems with
metadata standards (e.g., Dublin Core), networking features, and even artificial intelligence-
based search engines. Examples of digital libraries include the Digital Public Library of
America, European, and Directory of Open Access Journals (DOAJ).

3.2 Environmental Information and Public Awareness

Research on environmental awareness always indicates that having access to accurate and
understandable information is one of the key conditions for being environmentally aware and
engaged in environmentally beneficial activities. Nevertheless, scientific information about the
environment is frequently restricted, expressed in highly professional language, or stored in
special databases that are not available for non-specialists. Digital libraries help fill the gap by
collecting and making environmental information accessible to the general public.

3.3 Sustainable Development and Knowledge Infrastructures

The 2030 Agenda for Sustainable Development acknowledges information access as a driver for
sustainable outcomes. In SDG 4, education for sustainable development is stressed; in SDG 9,
resilient infrastructures and innovations; while in SDG 17, partnership for knowledge exchange.
Information scientists have recently been using sustainable development infrastructures as an
analytical framework for understanding digital libraries.

4 Digital Libraries as Instruments of Environmental Awareness

Information is not sufficient to build environmental awareness, it is created through the ability
to find, understand, trust, and apply information. All of these stages are affected by digital
libraries. They decide which environmental knowledge will be retained, who will be able to
access it and how, and so on. This section looks at five ways digital libraries make the stored
knowledge available for awareness and finally into action.

4.1 The removal of barriers in accessing environmental data.

The access to environmental research has also been highly skewed throughout the history.
Heavy-resourced institutions in the Global North have been better served by subscription-based
journals, costly data licences, and physically distant archives, while researchers, teachers and
local officials in other parts of the world have had restricted access to evidence to guide
decisions that impact their own ecosystems. Digital libraries are one way of minimizing this
imbalance by bringing the cost of access close to nothing for many users. Primary data from
occurrence records, from satellites, and from centuries of natural history literature are made
available to anyone with Internet access through open access repositories like the Global
Biodiversity Information Facility (GBIF), the NASA Earth data portal, or the Biodiversity
Heritage Library. Research4Life is one of the programmes that extends access to pay walled
journals to institutions in LMICs.

But, access does not equal usability. All of this is not good enough democratization if the
interfaces are not intuitive, the documentation is not clear, and information is not provided in a
way that will be meaningful to non-specialists. Good digital libraries have started to provide
tutorials and visual dashboards, along with plain-language summaries of datasets, in increasing
numbers. The FAIR principles (findable, accessible, interoperable, reusable) have emerged as a
significant guideline for the description of environmental resources to facilitate their re-use and
accessibility and their location by people and machines. Under these circumstances, a district
agricultural officer, a secondary school teacher or a local journalist is in a position to hold the
same level of information as a university lab, and public discussion of environmental issues is
more informed.

4.2 Supporting Environmental Education

Digital libraries can play a complementary role in EE at all levels. Primary and secondary
teachers make use of carefully selected sets of OER such as lesson plans, interactive
visualisations of the climate, photographs of landscape change from the past, and short
documentary resources. In the university environment, students are able to access theses and
technical reports, as well as long-term data sets which would be difficult to keep in print. Digital
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collections can be accessed at any time and can be used for informal and lifelong learning,
enabling adults to learn about renewable energy, water conservation, waste management, and
more on their own time.

Digital libraries are more educationally valuable when they are part of the educational process.
Librarians can develop themed guides, integrate collections into learning management systems,
and provide instruction on information literacy—such as assessing the trustworthiness of a
source or recognize a difference between peer-reviewed information and advocacy. These
activities are directly linked to education for sustainable development and focus on the ability to
think critically, be aware of systems and to act on knowledge rather than on the memorization of
facts.

4.3 Preserving and Sharing Indigenous and Local Ecological Knowledge.

Over many generations, indigenous peoples and local communities have developed place-based,
detailed knowledge of seasonal cycles, species behaviour, sustainable harvesting, fire
management, climate variability and more. Much of this knowledge is passed down orally, and
is at risk of being lost as people grow old or as communities are displaced or change their
lifestyle. Digital libraries can help to preserve and record such knowledge by providing audio
and video archives, contributions from communities and multilingual metadata.

Ethical practice is critical in this. Knowledge can easily be retrieved by digitization, without the
community's knowledge or benefit. The CARE Principles for Indigenous Data Governance
(Collective benefit, Authority to control, Responsibility, Ethics) and the Traditional Knowledge
labels created along the Local Contexts initiative provide guidance around communicating
cultural protocols and limiting access if communities choose. If these are adopted by the digital
libraries, they can serve as trusted custodians of documentation that is community controlled,
intergenerational transmission and respectful dialogue between traditional and scientific
knowledge systems.

4.4. Promoting interdisciplinary and cross-border research

Environmental issues like climate change, freshwater pollution and biodiversity loss are
interdisciplinary and international. Requires a combination of ecology, atmospheric science,
economics, public health, law and social sciences to understand. Digital libraries enable such
synthesis to be achievable by federating collections from multiple institutions, using shared
metadata schemas, and by providing linked data and application programming interfaces that
enable information from various sources to be combined. Examples of distributed collections
like European and national research data portals demonstrate the possibility of searching
distributed collections with one interface while the collections are still managed by their source
institutions.

Regional cooperation is also helped by cross-border access. Shared hydrological records for
river basin managers in neighbouring countries and the comparison of species trends between
river basin migration corridors with conservation agencies can help improve management for
the region. Digital libraries lower the transaction costs for finding and acquiring evidence,
making it more likely that people will collaborate, and accelerating the flow of evidence into
policy processes.

4.5 Citizen engagement and public participation

A fifth mechanism is the mediation between the public and the production of environmental
knowledge which digital libraries play. Today many libraries are offering or linking to citizen
science projects that involve volunteers to report on bird sightings, water quality, or historical
weather logging. Contributions are kept in open repositories where they can be used by other
scientists, and by the volunteers themselves. Such involvement helps to reinforce environmental
awareness because individuals are aware of how their observations add to a larger data set.
Public/community libraries add a local touch. They provide workshops, exhibitions and guided
access to digital collections, making global environmental information local, for example by
providing an understanding of the flood risk in a specific neighbourhood, or local changes in
species. The role of bridging specialist knowledge with everyday contexts in which awareness is
created and decisions made is at the heart of this topic of this paper, dubbed digital libraries.
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5. Alignment with Sustainable Development Goals

SDG Focus Area Digital Library Contribution

SDG 4 | Quality Education Open educational resources and environmental
curricula

SDG 9 | Industry, Innovation, Interoperable data infrastructure for research

Infrastructure innovation

SDG 13 | Climate Action Access to climate datasets, models, and reports

SDG 15 | Life on Land Biodiversity databases and conservation research
access

SDG 17 | Partnerships for the Goals Cross-institutional and cross-border knowledge sharing

6. Challenges and Limitations

6.1 The Digital Divide

Uneven internet connectivity and access to technological literacy continues to be the most
formidable challenge facing digital libraries, especially in rural and poor areas where the
environmental hazards tend to be more serious.

6.2 Metadata and Interoperability Shortfalls

Interoperability issues caused by non-standardized metadata make it difficult for digital libraries
to aggregate environmental data.

6.3 Preservation and Funding Issues

Continued data preservation requires investment into appropriate storage infrastructure,
migration of formats, and professional personnel. Environmental data archives, especially in the
Global South, suffer from the lack of funding.

6.4 Information Overload and Reliability of Information

A huge amount of digitized environmental information makes it difficult to separate peer-
reviewed material from unreliable sources.

7. Recommendations

e Increase investments in digital infrastructure and connectivity in poorly served areas in
order to bridge the digital divide.

e Use standard, interoperable metadata models to facilitate search across repositories for
environmental information.

e Guarantee continued support from governments and organizations in preserving the digital
environmental information archives.

e Coordinate environmental education programs with digital library access programs.
Build up collaborations between libraries, research centres and indigenous communities for
responsible inclusion of traditional environmental knowledge.

8. Conclusion

Digital libraries have a strategic location within the relationship between information science
and environmental sustainability. Digital libraries facilitate the spread of scientific information,
provide environmental education, preserve diverse types of ecological knowledge, and provide a
platform for inter-disciplinary collaboration that is crucial for environmental consciousness as
well as the Sustainable Development Goals in general. The realization of the full potential of
digital libraries would, of course, require a deliberate effort towards building digital libraries
that are equitable in terms of metadata, information literacy, and funding of preservation.
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