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Abstract

Education for sustainable development (ESD) has been identified by the United Nations Educational, Scientific and Cultural
Organization (UNESCO) as a core requirement for achieving success in the UN Sustainable Development Goals (SDGs). Research
around data, information and people for achieving success in different SDGs shows how important ESD is. Research also shows that
the library and information sector can contribute in many ways to achieve the UN SDGs. Therefore, it is crucial that a strategic
approach is taken to embed the concepts of SDGs and their targets and indicators, and the corresponding data and information
required to achieve those, within the information science curricula, so that the SDGs form the foundation of information science edu-
cation, research and professional activities. This article aims to develop a research agenda for education and research in information
sciences for promoting and achieving success in different SDGs. First, taking the approach of a metareview, this article shows the
trends, as well as challenges, of research and development activities around information for sustainable development. This article
demonstrates how the different activities of the LIS (Library and Information Science) sector can be mapped onto some specific tar-
gets and indicators of different SDGs, and based on this, it develops an agenda for education and research in information for sustain-
able development. The research agenda will lead to the development of new information sciences curricula to accommodate the
SDGs for training and research in specific LIS activities. This article discusses how the research agenda will also lead to the
development of trained professionals in information science for promoting the concepts, and achieving the targets, of the SDGs for a
sustainable future.
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I. Introduction

Worldwide, 320,000 public libraries and more than a million parliamentary, national, university, science and research,
school and special libraries ensure that information and the skills to use it are available to everyone — making them criti-
cal institutions for all in the digital age [1]. The United Nations (UN) recommend that the library and information ser-
vices (LIS) sector can contribute to the SDGs (Sustainable Development Goals) by: (1) promoting universal literacy,
including media and information literacy, and digital literacy skills; (2) advancing digital inclusion through access to
information and communications technology (ICT); (3) serving as the heart of the research and academic community
and (4) preserving and providing access to the world’s culture and heritage (https://sdgs.un.org/partnerships/contribu-
tion-libraries-sdgs). Literacy drives sustainable development [2]. Consequently, education for sustainable development
(ESD) has been identified by UNESCO as a core requirement for achieving success in the SDGs. However, ESD has not
yet been embedded in the information sciences curricula, and the SDGs have not yet been included in the strategies of
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most library and information institutions around the world [3,4]. Similarly, research around data, information and people
for achieving success in different SDGs has not yet been a focus in the information science discipline.

This article proposes an agenda, supported by a schematic diagram, to demonstrate how a strategic approach to edu-
cation and research in information sciences can promote the promote knowledge of, and help to achieve success in, dif-
ferent SDGs. Based on the findings of a global survey [5], it is evident that many of terminologies and concepts, such as
the definition and scope of the 17 SDGs, and their corresponding targets, indicators and metadata and so on., may not be
familiar to the information science educators, professional and researchers. However, details of these terms and concepts
are available in several open access resources, for example, on the UN SDG website (https://sdgs.un.org/goals), and in
recent research output (see, for example, Chowdhury and Chowdhury [3]).

In order to set the background and provide the reader with an idea of the progress of research on the SDGs, this arti-
cle takes the approach of a metareview to show the trends, as well as challenges, of research and development activities
around data, information and the SDGs. This article then demonstrates how the different activities of the LIS sector can
be mapped onto various SDGs and some of their specific targets, and based on that, it proposes a research agenda that
can be used to develop specific education and research programmes in information for sustainable development. This
research agenda will be helpful to develop: (1) a strategy and a roadmap for the LIS sector for measuring its contribu-
tions towards the SDGs; (2) information sciences curricula for training of future professionals and researchers in specific
LIS activities around the SDGs and (3) an agenda for research in information sciences for promoting the concepts, and
achieving the targets, of the SDGs, and thereby demonstrating how the LIS sector can play a key role in achieving sus-
tainable development around the world.

I.1. The overall research landscape of the SDGs

An earlier review of literature appearing in the Web of Science database shows publications on health, and sustainability
and ecosystems/biodiversity, appear on top of the list of research on the SDGs [6]. A research reviewing the growth of
research on the SDGs in different parts of the world shows that [7]:

e Europe has the largest contribution in SDG13 (climate action; 46.24%), followed by SDG12 (responsible produc-
tion and consumption; 44.85%) and SDG1S5 (life on land; 44.28%);

® America (North and South combined) has the largest contribution in SDG2 (zero hunger; 37.60%), followed by
SDGS5 (gender equality: 37.43%) and SDG3 (good health: 36.70%);

e Highest amount of research on the SDGs in Africa has taken place on SDG5 (gender equality; 15.50%), SDG4
(quality education; 14.27%) and SDG11 (sustainable cities; 13.73%);

e Highest amount of research on the SDGs in Asia has taken place on SDG17 (partnership for the goals; 13.97%),
SDG4 (education; 13.33%) and SDGS (gender equality; 13.31%) and

e Highest amount of research on the SDGs in the Oceania has taken place on SDG13 (climate action; 8.47%),
SDG12 (responsible production and consumption; 7.24%) and SDG15 (life on land; 6.81%).

Another research, that analysed research on SDGs available in the Scopus database, shows that 1511 scientific outputs
were produced between 2017 and 2022, with 15,588 citation; the United States and the United Kingdom are the most
productive countries [8]. Research also shows that the scholarly community can play a significant role for advancing sus-
tainability through the SDG-related research [9], and universities can provide education that supports skills and mindsets
required to solve complex societal and management decision-making problems associated with the SDGs [10]. Some
researchers argue that:

e Research on the SDGs can be used: as a reference for addressing the research impact in management [11], to
address the enterprises’ strategies [12], to measure the impact and quality of academic research [13], to achieve
the ambitions of the SDGs [14] and to demonstrate that open access publications have a unique role in serving
diverse SDG stakeholders [8].

e Studies with well-defined approaches are needed so that the results can be integrated to get a complete view of the
state of the SDGs [15].

e Sustainable development is an ingrained mindset that is practised in daily [16], but some sustainability managers
do not react in the same way to a firm’s greenwashing [17], a term which relates to the act of misleading the pub-
lic about the extent of an organisation’s operational sustainability, or undertaking tiny, almost useless actions to
improve sustainability.
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e Collaborators of different backgrounds should work together and evaluate the suitability of participatory model-
ling methods for co-creating sustainability pathways [18] and follow a set of general principles [19].

® Future research should focus on resolving the operational challenges that the underdeveloped and developing
economies face [20].

Leadership and research funding opportunities are also the key requirements for SDG-related research, and as
Lashitew [21] points out that the leadership of the European Union in crafting a complex regulatory regime to support a
sustainable economy stands out as one of the most important developments.

Some recent research shows that despite the increasing interests, thus far ICT research for achieving the SDGs remains
untapped [22]. Similar concerns have been expressed by other researchers, for example, the SDGs are still an insuffi-
ciently discussed field of application for digital technologies [23]. Wu et al. [24] comment that the research papers, avail-
able in the IEEE and ACM digital libraries, have discussed and recognised the importance of ICT for some specific
SDGs, such as SDG3 (good health and wellbeing), SDG11 (sustainable cities and communities) and SDG13 (climate
action); but some other goals, such as SDGS5 (Gender equality), SDG10 (Reduced inequalities) and SDG16 (Peace, jus-
tice and strong institution) have not been addressed by the SDG research communities. This view is also supported by
other researchers. For example, Figure 1 shows a visual representation of how the SDG research map onto the specific
SDGs [25].

Achieving the targets of the SDGs requires a comprehensive roadmap that encloses all dimensions of data infrastruc-
ture, social, economic, environmental and governance ecosystems [26], and the awareness of the environmental sustain-
ability and prioritisation that can lead to the responsible use of resources and processes [27]. There is also a need for
strategic alignment between sustainability and information systems for higher education institutions [28]; the wider uni-
versity strategy should embed sustainability knowledge and values in the curricula [29]. A significant amount of technol-
ogy, policy and resources need to be mobilised to achieve the goal of an integrated information system for accessing
and sharing indigenous information for achieving SDGs in different areas, especially in education and culture [30]. The
Living Lab approach provides opportunities to help improving an institution’s environmental sustainability to train staff
and students and foster the dissemination of good practice [31]. Molina et al. [32] discuss several examples of integrat-
ing the SDGs into higher education, primarily through courses, workshops and lectures on the topic.

Many researchers have shown the benefits of using artificial intelligence (AI) technologies for achieving the SDGs
(see, for example, [33-36]). Similarly, deep learning techniques also have an impact towards achieving the SDGs (see,
for example, [37-39]). Blockchain technology can also contribute to the SDGs, in particular, to enhance the environmen-
tal sustainability [40] and to transform governance and sustainability in integrated food supply chains [41].

Figure I. Occurrences of 2030 agenda goals-related keywords in all selected papers [25].
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|.2. Sustainable information versus information for sustainable development

The Library and Information Services (LIS) sector can contribute to the SDGs in two ways:

1. As sustainable institutions and a sustainable sector, and thereby contributing primarily to the SDG13 (climate
action).

2. Asasustainable data and information service provider that can reach out almost every sector and every individual
in society and prepare them to learn to think about the SDGs in every action and every decision they make.

1.2.1. Green and Sustainable Libraries. Research on sustainable libraries began in the late 1990s, and much of the early
research focused on library buildings and infrastructure. A quick search on the Web of Science database using the search
string (((SDG*) or (sustainability) or (sustainable development))) and (((data) or (information))) produced:

® 32919 results in the research area of Computer Science, out of which there were 24,608 articles and 565 books
and

® 8632 results within the discipline of Information and Library Science, out of which there were 8353 articles and
252 books.

Although this is not a comprehensive search on the topic, it gives a sense of the volume of research activities around
the SDGs in the computer science and library and information science disciplines. Some researchers have conducted
scientometric analysis on this topic showing the trends (see, for example, [42—46]). Li and Yang’s [45] study points out
that the United States and China have published more papers than the other countries, and Gobinda Chowdhury from
UK (the first author of this article) has the most output, ranking high in both author and paper citations.

Some systematic reviews grouped the research works on green and sustainable libraries under different broad themes:

e Liand Yang [46] categorise green library research as: library construction, library management, green library
awareness training and related policies and regulations.

e Kaminska et al. [44] categorise research on green libraries as: (1) buildings; (2) information; (3) collections; (4)
education; (5) culture and (6) others (research dealing with the overall picture of a library activity and practices).

® Fedorowicz-Kruszewska [43] identifies eight thematic categories of research on green and sustainable libraries,
viz. (1) strategies, plans and management; (2) building and its management; (3) equipment and products; (4) col-
lections; (5) programmes, services, projects; (6) conduct and qualifications of librarians; (7) cooperation with the
external environment and (8) the theory of green libraries.

e Kaminska et al. [44] show the distribution of research on six thematic areas: (1) information and ICT (33%); (2)
education (17%); (3) buildings (11%); (4) collections (7%); (5) culture (4%) and (6) others (28%).

Some of the key trends and challenges of research on green and sustainable libraries can be summarised as follows:

® The role of librarians, their knowledge and environmental awareness are the key requirements for building green
and sustainable libraries [47-51].

® A green information system should reduce the emission of GHG (greenhouse gases) throughout its whole lifecycle
— from content creation to distribution, access, use and disposal [52—56].

® Debates and discussions around green library designs visibly intensified in 2007 [44], and consequently, research-
ers and professionals in the United States started paying close attention to the green library building standards,
such as LEED (Leadership in Energy and Environmental Design; https://www.usgbc.org/leed) [45].

e Some important areas of evaluation of green libraries have been identified as: the indoor environment, energy and
prevention of environmental pollution and materials and resources areas [57].

e Some key topics that are widely considered as a part of research and development in sustainable LIS are: access
to information, information society, information and communication systems and information science in general
[44].

e The relationship between activities undertaken by libraries and the implementation of the SDGs have been dis-
cussed in some research (see, for example, [48,58,59]).

e Reducing the carbon footprint of library collections has been identified as an important area of green and sustain-
able libraries [53,56,60—63].
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There is a need for defining the standard terminology and indicators for green libraries [59,64—67].
Some recently published books discuss why sustainability matters to libraries and their user communities (see,
for example, [68,69]); but researchers have emphasised the need for promoting green information behaviour
[52,70,71] and green information literacy of users [47,72—74].

® Defining a theoretical framework of the issues of green libraries is an important requirement for building sustain-
able libraries [67,75].
There is a lack of research on the evaluation of green libraries [43,65,67].
The research productivity of LIS scholars does not reflect the topic’s rising prominence in the general scientific
community [76].
Generally speaking, sustainability and sustainable development concepts seem to interfuse each LIS topic [44].
Green library research is at a relatively nascent stage, the number of publications continues to be small and the
research influence is not strong [46].

e International cooperation among researchers on green and sustainable libraries is not common [46].

1.2.2. Energy and environmental costs of libraries. Earlier research focused on how to reduce the carbon emissions form
LIS, especially comparing the carbon footprint of print versus digital collections (see, for example, [52,53,55,56,77]).
Several libraries have focused on reducing their carbon footprint through green library buildings and energy-efficient
infrastructure and facilities. For example, the British Library has reduced carbon emissions by 26.4% over the last
10 years, and it is working with sustainability consultants to start the journey towards a net zero commitment [78]. The
Bodleian Library and the University of Oxford has taken an approach of working both a top-down green strategy and a
more formalised bottom-up movement through a Green Impact scheme [79].

For the first time, the carbon footprint of public libraries has been calculated in a study, that took place in 2020 in the
city of Helsinki in Finland, which noted that:

e ‘the average carbon footprint of the public libraries involved in the study ranged from 30420 tonnes of CO,
equivalent depending on the size of the library’ [80] and

e ‘approximately two thirds of emissions by libraries are caused by heating the premises and electricity consump-
tion, meaning that the carbon footprint is the larger the larger the library is. Libraries do not, however, have a say
in what kind of energy they consume’. [80].

Also, or the first time in May 2023, the annual carbon footprint of a national library — the National Library of Finland
— has been reported to be 1018 tonnes of CO,e. According to some estimates (https://climate.mit.edu/ask-mit/how-much-
ton-carbon-dioxide), this is equivalent to about 1018 passengers flying London to New York and back; to compensate
this, 50,900 trees (or a forest of ca. 51 hectares or 0.51 km?) must grow during the reporting year. However, the reported
figure of carbon footprint ‘does not include emissions from the National Library’s own digital services and its digitisa-
tion efforts’ [81].

[.3. Information for sustainable development

While some institutions, associations, groups and individuals have focused on defining terms and developing policies
and guidelines (see, for example, [52,53,55,59,64—67]), others have conducted specific projects to estimate the carbon
footprint of library collections, buildings and infrastructure ([54,56,59,66,77]).

Sustainability was adopted as one of the core values of librarianship by the ALA (American Library Association)
Council in 2019 [82]. The UK’s CILIP (Chartered Institute of Library and Information Professionals) created the Green
Libraries Manifesto to build a set of common values and commitments to drive changes for sustainable development
[83]. Similar initiatives have also been taken by other national library associations, like the ALIA (Australian Library
and Information Association) Sustainable Libraries (ALIA Green) [84].

An OCLC study, that conducted three virtual focus-group interviews with 16 OCLC Global Council delegate partici-
pants, and a survey that was completed by 40 OCLC Global Council delegates [85], identified five SDGs where libraries
can contribute, viz. SDG4 (quality education), SDGS (decent work and economic growth), SDG10 (reduced inequalities),
SDG16 (peace, justice and strong institutions) and SDG17 (partnerships for the goals). Findings of another OCLC survey
indicate that fewer than a tenth (6%) of the total respondents have explicitly referenced the SDGs in their strategic plans,
and 41% have not incorporated them at all [5].
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The Council of Australian Academic Libraries (CAUL) strategy document notes that while other SDGs are relevant,
four SDGs are highly relevant to the academic library sector, viz. SDG4 (quality education), SDGS5 (gender equality),
SDGY (industry innovation and infrastructure) and SDGI11 (sustainable cities and communities), and these can be
achieved [86,87] by:

promoting literacy including digital, media and information literacy skills;

closing gaps in access to information and helping individuals in all aspects of their life to better understand and
address their information needs;

communicating knowledge created in universities, especially around sustainability;

creating community knowledge by serving as the heart of the research and academic community;

building global partnerships and collaborations that provide greater access to digital collections and information
capability programmes;

preserving and providing access to the world’s culture and heritage and

providing a network of delivery sites for government programmes and services.

The section on Environment, Sustainability and Libraries (ENSULIB) of the International Federation of Library
Associations and Institutions (IF'LA) recommends that a green and sustainable library should be characterised by: green
buildings and equipment, green office principles, sustainable economy, sustainable library services, social sustainability,
environmental management and commitment to general environmental goals and programmes that is guided by the
SDGs, the Paris Climate Agreement and related environmental certificates and programmes [88].

The CILIP Green Libraries Manifesto mandates that libraries should [83]:

1. bring environmental sustainability to the heart of decision-making in libraries;

2. innovate and evolve environmental practices across core library functions and practices;

3. work with communities to learn and support local green initiatives;

4. use voice for more impact using the library’s unique reach and position of trust;

5. work in partnership with other organisations in the private, public and voluntary sectors;

6. grow and share knowledge by continually expanding environmental understanding, as individuals, teams and
organisations and

7. support young people to be leaders in a green and just transition and to take action at home, at school, in commu-

nities and in the workplace.
The ALA Sustainability in Libraries briefing guidelines argue that libraries should aim for [89]:

e climate mitigation although energy-efficient facilities; switching to renewable energy sources, electric vehicles,
ethical carbon offsets; as well as

e climate adaptation/climate justice by advancing food justice, advocating for transportation equity, upholding civil
and human rights in emergency management and facilitating participatory democracy.

1.3.1. Lack of awareness and coordination. Although 8 years have passed since the SDGs, popularly known as The 2030
Agenda, were adopted in 2015, there is a lack of awareness of the various SDGs and their implications on everyday life
of people and society. A World Economic Forum Survey, conducted by Ipsos Group, that asked almost 20,000 people
aged between 16 and 74 years from 28 countries, about how familiar they were with the SDGs produced some interest-
ing results about people’s familiarity [90]. The survey notes that the degree of people’s familiarity with the SDGs varies
among specific countries, for example:

Great Britain and Japan rank lowest in terms of familiarity, with 51% having never heard of them; 50% of respondents in the
United States have never heard of the SDGs; in comparison, 92% of respondents in Turkey have heard of them. [90]

Table 1 shows familiarity of people with SDGs from different regions of the world, based on another global survey,
conducted towards the end of 2019, that resulted in 2198 responses [91].
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Table 1. Familiarity with the SDGs of people around the world [91].

Region Not at Slightly Somewhat Moderately Extremely
all familiar familiar familiar familiar familiar

Arab 19% 14% 14% 29% 24%

African 13% 20% 12% 32% 17%

Latin American and Caribbean 41% 6% 1% 26% 10%

Europe and North America 25% 12% 18% 28% 17%

Asia and the Pacific 19% 14% 23% 29% 15%

Although some such policies and guidelines are in place, progress in libraries’ actions and contributions to sustain-
ability has been slow, even in the developed countries, because of a number of challenges. EBLIDA (European Bureau
of Library, Information and Documentation Associations) report that ‘in general, the Agenda 2030 [the SDGs] was still
considered an accessory objective, not pivotal in library activities’ [92]. Two recent transnational surveys — one at the
global level conducted by OCLC, and another at the European level undertaken on behalf of EBLIDA — show that the
awareness and understanding of the SDGs and their relevance for the sector vary significantly among the information
professionals.

An OCLC survey noted that 63% of the responding LIS professionals are at least somewhat familiar with the SDGs
[5]. Lack of awareness of the SDGs among information professionals is also common in other countries. For example, a
survey among the staff of public libraries in South Korea noted a very low level of awareness of the SDGs in the context
of library services: only 12.4% respondents knew about it, whereas 78.1% of the respondents said they were not aware of
the SDGs [93]. However, Europe is somewhat ahead of the game. A June 2021 survey in Europe noted that: ‘84% of
national library associations and/or library agencies state that there is a clear promotion of SDG-oriented schemes, with a
selection of SDGs that are relevant at national level and the definition of well-established policies’ [94, p.10]. The survey
also notes that ‘15 out of 17 SDGs are recognised as being relevant for ordinary library work’, but the priorities vary, for
example, 95% of the respondents selected SD4 (quality education) as the pivotal SDG for libraries; 68% of the respon-
dents felt that SDG11 (sustainable cities and communities) and 63% felt that SDG16 (peace, justice and strong institu-
tions) are also strongly associated with library work, while other SDGs, such as SDG1 (no poverty), SDG6 (clean water
and sanitation), SDG7 (affordable and clean energy), SDGS8 (decent work and economic growth), SDG9 (industry, inno-
vation and infrastructure), SDG15 (life on land) — are found to be less popular in libraries (receiving 10% to 30% of the
answers) ([94], p. 10). The EBLIDA report also points out that:

the progress of SDG implementation in European libraries is quite heterogeneous: in some countries, libraries are fully integrated
into the national SDG policy; in others, SDG attainment in libraries is done in a practical way, with no involvement of national
authorities. ([94], p. 24)

|.4. Towards a research agenda for the LIS sector

Although there is a growing level of awareness, discussions and activities within the LIS sector, as of date, there are no
frameworks nor there are any agreed set of targets and indicators for measuring of, and reporting on, the sector’s contri-
butions to various SDGs. A lack of understanding can cause delays in the development of a sector-wide strategy towards
information for SDGs and can also lead to greenwashing [95]. A common framework will help individual libraries, and
library networks, develop their own sustainability strategies and identify their potential and establish concrete goals
[96], for example, changing behaviour around waste management [97] and addressing wider issues, such as racism and
inequalities (95).

It is an established fact that one of the most effective ways of moving towards a sustainable society is reducing infor-
mation poverty [98] and promoting education and literacy [2]. Hence, sustainability should also find its rightful place in
LIS education [76]; the concepts of sustainable development in general should be embedded in every aspect of data and
information management teaching and research in the information science and the allied disciplines [4].

A critical analysis of the 169 targets, and the associated indicators of the 17 SDGs, and mapping of the typical library
activities and services can demonstrate the role the LIS sector can play in achieving success in every SDG.
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1.4.1. Data and information services for achieving the SDGs. Access to information is a cross-cutting issue that supports all
of the SDGs (https://sdgs.un.org/partnerships/contribution-libraries-sdgs), and therefore, the LIS sector can make signifi-
cant contributions to improve the outcomes across all the SDGs. Tables 2—4 show how the different LIS services can con-
tribute to the specific targets and indicators of a number of the SDGs. An indication of the specific type(s) of library that
can offer the specific services, mentioned in Tables 2—4, is shown in column 3 (U = University and College libraries;
S = School libraries; P = Public libraries; N = National libraries and Sp. = Special libraries). However, these should be
taken as indicative only, and in fact, any library — depending on its remit and resources — can offer or introduce services
that are relevant to any SDG. Similarly, the activities and services, shown as relevant for the specific SDG targets and
indicators in Tables 2—4, are not mutually exclusive; a specific information service or activity can contribute to more than
one SDG, and similarly more than one information services can contribute to the same SDG. The LIS activities and ser-
vices shown in these three tables are separated just to demonstrate how they can contribute to several SDGs through spe-
cific resources and services, through ESD programmes and through information education and user training in different
areas that have been identified as the key requirements for achieving specific targets of different SDGs.

1.4.2. ESD. ESD ‘gives learners of all ages the knowledge, skills, values and agency to address interconnected global
challenges including climate change, loss of biodiversity, unsustainable use of resources and inequality. It empowers
learners of all ages to make informed decisions and take individual and collective action to change society and care for
the planet’ (https://www.unesco.org/en/education-sustainable-development/need-know). As shown in Table 3, a number
of targets of the SDGs call for ESD programmes, at formal and/or informal level, and these are mapped on to the spe-
cific library activities and services in Table 3.

1.4.3. Availability of data on the SDGs. While Tables 2 and 3 highlight some areas where the LIS education and research
can contribute, one of the major challenges that stand in the way of progress in achieving is the availability of relevant
data and information [3]. Although more than 8 years have passed since the adoption of the UN Resolution on the SDGs
in 2015, data gaps remain a major challenge. For example, reports show that (https://unstats.un.org/sdgs/report/2021/
The-Sustainable-Development-Goals-Report-2021.pdf; Sustainable Development Report 2022 (sdgindex.org)):

fewer than half of 193 countries, or areas, have internationally comparable data for 5 of the 17 SDGs;

the lack of country-level data is particularly worrisome for SDG13 (climate action), where, on average, only about
1 in 6 countries have the data available and

country-level data deficits are also significant in areas related to:

sustainable cities and communities (SDG11);

peace, justice and strong institutions (SDG16);

sustainable production and consumption (SDG12) and

gender equality (SDGS).

considerable gaps in official statistics remain in terms of country coverage and timeliness for many SDGs; in par-
ticular, SDG4 (quality education), SDGS5 (gender equality), SDG12 (responsible consumption and production),
SDG13 (climate action) and SDG14 (life below water).

Another UN report shows that ‘among countries surveyed, 39% had difficulties adequately collecting data on
migrants, 27% had difficulties collecting data on older persons, and 27% had difficulties with data on persons with dis-
abilities” (Sustainable Development Goals Report 2022, 6 The-Sustainable-Development-Goals-Report-2022.pdf
(un.org)).

These clearly shows a gap where the LIS sector can make significant contributions by educating and building the
workforce in each country who have the requisite knowledge of various SDG indicators, and the corresponding metadata
that need to be collected, processed and shared to measure the different SDG targets.

1.4.4. Digital, Information and Environmental Literacy. Environmental literacy plays an important part in promoting not only
SDG13 (Climate change), but it also contributes to several other SDGs. Sustainable information literacy is situated at the
intersection of three core elements of a higher education system, viz. research, curricula and library; this can be regarded
as a new direction for teaching and research in the information field [44]. Furthermore, digital literacy, and media and
information literacy, are the key requirements for achieving success in all the SDGs. So, by promoting media and infor-
mation literacy, and closing the gaps in inclusive access to information, the LIS sector can make a huge contribution to
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Table 2. Contributions to the SDGs through collections and access.

SDG  Selected targets/indicators LIS activities/services LIS targets and indicators

| 1.5.3 Number of countries that adopt and Access to relevant data; targeted Availability of data services; access
implement national disaster risk reduction services for disaster prevention data/stats
strategies in line with the Sendai Framework (U, Sp. (e.g. Agriculture), N)
for Disaster Risk Reduction 2015-2030

| 1.5.4 Proportion of local governments that Access to relevant data & Access records/stats; records of
adopt and implement local disaster risk services; enabling and peoples’ engagement in policy-level
reduction strategies in line with national empowering people to take part discussions/events in libraries
disaster risk reduction strategies in conversations/polices around
|.b Create sound policy frameworks at the disaster prevention (P, Sp., N, U)
national, regional and international levels,
based on pro-poor and gender-sensitive
development strategies, to support
accelerated investment in poverty eradication
actions

2 2.c Adopt measures to ensure the proper Access to available data; targeted Availability of data services; records
functioning of food commodity markets and services for communities around of access
their derivatives and facilitate timely access to  food commodity (P, U, Sp.)
market information, including on food
reserves, in order to help limit extreme food
price volatility

3 3.7 By 2030, ensure universal access to sexual Health information resources & Data services; records of access;
and reproductive health-care services, services; health literacy (S, P, U, no. of health literacy training
including for family planning, information and SP. (Health)) programmes & participation
education, and the integration of reproductive
health into national strategies and
programmes

3 3.d Strengthen the capacity of all countries, in Health data management & Data services; records of access;
particular developing countries, for early services (Sp. (Health)) no. of health literacy training
warning, risk reduction and management of programmes & participation
national and global health risks

5 5.1 End all forms of discrimination against all Awareness, advocacy, training on No. of collections and services and
women and girls everywhere EDI through targeted collections training programmes; access &
5.a Undertake reforms to give women equal and services to (S, P, U, N) participation data
rights to economic resources, as well as
access to ownership and control over land and
other forms of property, financial services,
inheritance and natural resources, in
accordance with national laws

6 6.3 By 2030, improve water quality by Access to relevant data and Access to relevant information
reducing pollution, eliminating dumping and information; literacy and advocacy =~ &data services; no. of training &
minimising release of hazardous chemicals and  programmes (S, P, U, Sp.) advocacy programmes; participants
materials, halving the proportion of untreated
wastewater and substantially increasing
recycling and safe reuse globally
6.4.1 Change in water-use efficiency over time
6.b Support and strengthen the participation
of local communities in improving water and
sanitation management

7 7.2 By 2030, increase substantially the share of ~ Access to relevant data and Access to relevant information &
renewable energy in the global energy mix information; green energy and data services; no. of training
7.3 By 2030, double the global rate of environmental literacy and programmes; participants
improvement in energy efficiency advocacy programmes (S, P, U)

8 8.9 By 2030, devise and implement policies to Access to relevant data; digital Access to relevant information &

promote sustainable tourism that creates jobs
and promotes local culture and products

8.10 Strengthen the capacity of domestic
financial institutions to encourage and expand
access to banking, insurance and financial
services for all

literacy; financial literacy; cultural
heritage management (P, U, Sp.,
N)

data services; no. of training
programmes; participants
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Table 2. (continued)

SDG

Selected targets/indicators

LIS activities/services

LIS targets and indicators

10

10.2 By 2030, empower and promote the
social, economic and political inclusion of all,
irrespective of age, sex, disability, race,
ethnicity, origin, religion or economic or other
status

10.4 Adopt policies, especially fiscal, wage and
social protection policies, and progressively
achieve greater equality

11.2.1 Proportion of population that has
convenient access to public transport, by sex,
age and persons with disabilities

I1.4 Strengthen efforts to protect and
safeguard the world’s cultural and natural
heritage

I1.b By 2020, substantially increase the
number of cities and human settlements
adopting and implementing integrated policies
and plans towards inclusion, resource
efficiency, mitigation and adaptation to climate
change, resilience to disasters, and develop
and implement, in line with the Sendai
Framework for Disaster Risk Reduction 2015-
2030, holistic disaster risk management at all
levels

13.1 Strengthen resilience and adaptive
capacity to climate-related hazards and natural
disasters in all countries

16.7.1 Proportions of positions in national and
local institutions, including (a) the legislatures;
(b) the public service and (c) the judiciary,
compared with national distributions, by sex,
age, persons with disabilities and population
groups

16.10 Ensure public access to information and
protect fundamental freedoms, in accordance
with national legislation and international
agreements

Access to relevant data &
information for promoting EDI

Access to relevant transport data
& information services (P, Sp.)

Cultural heritage information &
management (P, Sp.)

Integrated data & information
systems for sustainable cities,
town planning, disaster
prevention; awareness/advocacy;
access to relevant data/services

(R Sp.)

Information & data services for
disaster management (P, N, Sp.)

Management of, and access to
relevant data; advocacy
programmes for EDI at all levels
(RN, Sp.)

Digital skills; data and information
literacy; access to relevant data/
information (P, N, Sp. (e.g. Law))

Access to data & information
services

Access data
Access to relevant information &
data services

Access to relevant data; advocacy
programmes

Management and access to relevant
data

Access to data and information

Access to data; target users and
participants in skills training
programmes

S: School libraries; P: Public libraries; N: National libraries; U: University and college libraries; Sp.: Special libraries

all the SDGs. Also, the LIS sector can play a key role in promoting sustainability thinking [99] and sustainability literacy
‘that allow individuals to become deeply committed to building a sustainable future and assisting in making informed
and effective decisions to this end’ [100].

Some encouraging activities have recently begun that could lead to the development of a strategy and a framework.
For example, EBLIDA have recently introduced an interactive open access (OA) resource, called E-PANEMA on library
and information—related projects in Europe that are related to the SDGs (EBLIDA.org), and IFLA [101] have created a
storytelling manual to help libraries describe their activities in the context of the SDGs. Targets of the various SDGs that
call for public education and literacy have been mapped on to the common library activities and services in Table 4.

Tables 2—4 show how the LIS sector can contribute to the SDGs by:

® Dbuilding user- and context-specific thematic collections and resources (data and information) around specific
SDGs;

e promoting timely access to relevant data and information, that directly contributes to SDG16.10, can also enable
people in all sectors, for example, farmers, fishermen, artisans, professionals, lawyers, civil society workers and
virtually people in every sector of business and economy, make useful and sustainable contributions to their spe-
cific areas of expertise and activities;
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Table 3. Contributions to the SDGs through ESD.

SDG  Selected SDG targets/indicators

LIS activities/services

LIS targets and indicators

2 2.4 By 2030, ensure sustainable food production
systems and implement resilient agricultural practices
that increase productivity and production, that help
maintain ecosystems, that strengthen capacity for
adaptation to climate change, extreme weather,
drought, flooding and other disasters and that
progressively improve land and soil quality

9 9.1 Develop quality, reliable, sustainable and resilient
infrastructure, including regional and transborder
infrastructure, to support economic development and
human wellbeing, with a focus on affordable and
equitable access for all

9 9.5 Enhance scientific research, upgrade the
technological capabilities of industrial sectors in all
countries, in particular developing countries,
including, by 2030, encouraging innovation and
substantially increasing the number of research and
development workers per | million people and public
and private research and development spending

10 10.3 Ensure equal opportunity and reduce inequalities
of outcome, including by eliminating discriminatory
laws, policies and practices and promoting
appropriate legislation, policies and action in this
regard

12 12.1 Implement the |0-Year Framework of
Programmes on Sustainable Consumption and
Production Patterns, all countries taking action, with
developed countries taking the lead, taking into
account the development and capabilities of
developing countries
12.b Develop and implement tools to monitor
sustainable development impacts for sustainable
tourism that creates jobs and promotes local culture
and products

14 14.1 By 2025, prevent and significantly reduce marine
pollution of all kinds, in particular from land-based
activities, including marine debris and nutrient
pollution
14.2 By 2020, sustainably manage and protect marine
and coastal ecosystems to avoid significant adverse
impacts, including by strengthening their resilience,
and take action for their restoration in order to
achieve healthy and productive oceans
14.4 By 2020, effectively regulate harvesting and end
overfishing, illegal, unreported and unregulated fishing
and destructive fishing practices and implement
science-based management plans, in order to restore
fish stocks in the shortest time feasible, at least to
levels that can produce maximum sustainable yield as
determined by their biological characteristics
14.a Increase scientific knowledge, develop research
capacity and transfer marine technology, taking into
account the Intergovernmental Oceanographic
Commission Criteria and Guidelines on the Transfer
of Marine Technology, in order to improve ocean
health and to enhance the contribution of marine
biodiversity to the development of developing
countries, in particular small island developing States
and least developed countries

Access to the relevant data &
information around
agriculture, food production,
weather and climate change,
etc.; ESD (Sp. (Agriculture), U)

Access to relevant data; ESD
S, U, P)

Access to data & information;
support for research; open
science; research data
management; ESD (U, Sp.)

Promotion of EDI through
digital skills; information &
data literacy programmes (S, P,
U, N)

ESD for promoting sustainable
consumption patterns;
management and access to
relevant data

(U, Sp)

Access to relevant data and
information for relevant
university courses, ESD; data
management and advocacy
training programmes especially
for coastal communities; (U,
Sp., P)

Access to the relevant
resources/collections;
targeted ESD programmes &
events and stats of
participation

Access to relevant
information & data services;
no. of training programmes;
participants

Access to relevant
information & data services;
activities for promotion of
open science and technology
in information/data access

Target users; participants or
beneficiaries

Access to relevant data;
target users and records of
participation in specific ESD
programmes

Management and access to
relevant data; ESD
programmes
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Table 3. (continued)

SDG

Selected SDG targets/indicators

LIS activities/services

LIS targets and indicators

15

15.1 By 2020, ensure the conservation, restoration
and sustainable use of terrestrial and inland
freshwater ecosystems and their services, in
particular forests, wetlands, mountains and drylands,
in line with obligations under international
agreements

Integrated data and
information services for forest
management, freshwater
ecosystems, etc.; ESD for
relevant university courses (U,
Sp., P)

Access to data and
information; ESD
programmes

15.2 By 2020, promote the implementation of
sustainable management of all types of forests, halt
deforestation, restore degraded forests and
substantially increase afforestation and reforestation
globally
15.9 By 2020, integrate ecosystem and biodiversity
values into national and local planning, development
processes, poverty reduction strategies and accounts
17 17.6 Enhance North-South, South-South and
triangular regional and international cooperation on
and access to science, technology and innovation and
enhance knowledge-sharing on mutually agreed
terms, including through improved coordination
among existing mechanisms, in particular at the
United Nations level, and through a global technology
facilitation mechanism

Access to data; measures of
cooperation and
collaborative activities

Open science; cooperation
and collaborations among the
LIS sector and various
stakeholders (U, N, P, Sp.)

S: School libraries; P: Public libraries; N: National libraries; U: University and college libraries; Sp.: Special libraries

e developing specific ESD and sustainability literacy programmes at all levels — schools, universities and colleges —
can contribute, directly or indirectly, to all the SDGs and

e research and professional practices for developing and promoting context-specific digital, information, health and
environmental literacy programmes at all levels — schools, universities, informal and lifelong learning — can con-
tribute to all the SDGs, and especially to SDG13, SDG7 and also SDG12 that can in turn contribute to SDGS,
SDG6, SDG10, SDG11, SDG14 and SDG15.

Through improved access to relevant data and information, and ESD programmes, the LIS sector can also empower
and enable people to engage in informed discussions and debates leading to a sustainable and inclusive society, promot-
ing cooperation and resource sharing around a number of other SDGs.

As discussed in this article, and elsewhere in the research literature (see, for example, [3,4,102]), data and information
form the foundation of education and research in information science. Hence, management of, access to data and infor-
mation and various associated issues should be at the core of information science education and research for sustainable
development. As shown in Figure 2, an information science education research agenda, founded on data and information,
may include several inter-related facets, such as:

1. development of thematic resources, the required education and skills for management of information and data
and activities and services around specific SDG targets and indicators, as discussed in Tables 2—4;

2. development of ESD programmes around the themes of specific SDGs and their targets, for example, sustainable
health (SDG3), sustainable water and sanitation (SDG6), energy (SDG7), sustainable industries (SDG9), sustain-
able cities (SDG11), sustainable consumption (SDG12), climate action (SDG13), sustainable life under water
(SDG14) (sustainable marine life) and over land — sustainable agriculture and forestry (SDG15), etc.;

3. development of various literacy and training activities aligned with the specific targets and indicators of different
SDGs (e.g. LIS activities around information and digital skills for contributing to SDG4.7.1/12.8.1/13.3.1) that
has the following target: ‘Extent to which (i) global citizenship education and (ii) education for sustainable devel-
opment are mainstreamed in (a) national education policies; (b) curricula; (c) teacher education and (d) student
assessment’ [101];
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Table 4. Contributions to the SDGs through literacy, advocacy and awareness programmes.

SDG Selected SDG targets/indicators LIS activities/services LIS targets and indicators

4 4.4.1 Proportion of youth and adults with Digital skills; Information skills Target users and proportion
information and communications technology training (P, S, U) participated
(ICT) skills, by type of skill

4 4.7.1 Extent to which (i) global citizenship Environmental literacy; ESD Target users and proportion
education and (ii) education for sustainable (RS, V) participated
development are mainstreamed in (a) national
education policies; (b) curricula; (c) teacher
education and (d) student assessment

5 5.6 Ensure universal access to sexual and Access to health information; Access to health information
reproductive health and reproductive rights health literacy; digital and & data services; no. of
as agreed in accordance with the Programme information literacy (P, S, U, Sp.) training programmes;
of Action of the International Conference on participants
Population and Development and the Beijing
Platform for Action and the outcome
documents of their review conferences
5.b Enhance the use of enabling technology, in
particular information and communications
technology, to promote the empowerment of
women

8 8.5 By 2030, achieve full and productive Digital skills; information skills Access to relevant
employment and decent work for all women linked to specific job sectors/ information & data services;
and men, including for young people and markets (S, U, P) no. of training programmes;
persons with disabilities and equal pay for participants
work of equal value
8.6 By 2020, substantially reduce the
proportion of youth not in employment,
education or training

9 9.c Significantly increase access to Access to relevant data; digital Access to relevant
information and communications technology skills; information & data literacy information & data services;
and strive to provide universal and affordable (S, P) no. of training programmes;
access to the Internet in least developed participants
countries by 2020

10 10.3 Ensure equal opportunity and reduce Promotion of EDI through digital Target users; participants or
inequalities of outcome, including by skills; information & data literacy beneficiaries
eliminating discriminatory laws, policies and programmes
practices and promoting appropriate (S,PU,N)
legislation, policies and action in this regard

12 12.3 By 2030, halve per capita global food Training and advocacy for Access to relevant data;
waste at the retail and consumer levels and promoting sustainable target users and records of
reduce food losses along production and consumption patterns; ESD; participation in specific
supply chains, including post-harvest losses management and access to training and advocacy
12.5 By 2030, substantially reduce waste relevant data (S, U, P) programmes
generation through prevention, reduction,
recycling and reuse

13 13.3.1 Extent to which (i) global citizenship Education for sustainable Target users and participants

education and (ii) education for sustainable
development are mainstreamed in (a) national
education policies; (b) curricula; (c) teacher
education and (d) student assessment

development (ESD);
environmental literacy (S, U, P)

in the ESD and
environmental literacy
training programmes; no.
attended
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Table 4. (continued)

SDG

Selected SDG targets/indicators

LIS activities/services

LIS targets and indicators

14.1 By 2025, prevent and significantly reduce
marine pollution of all kinds, in particular
from land-based activities, including marine
debris and nutrient pollution

14.2 By 2020, sustainably manage and protect
marine and coastal ecosystems to avoid
significant adverse impacts, including by
strengthening their resilience and take action
for their restoration in order to achieve
healthy and productive oceans

14.4 By 2020, effectively regulate harvesting
and end overfishing, illegal, unreported and
unregulated fishing and destructive fishing
practices and implement science-based
management plans, in order to restore fish
stocks in the shortest time feasible, at least
to levels that can produce maximum
sustainable yield as determined by their
biological characteristics

I4.a Increase scientific knowledge, develop
research capacity and transfer marine
technology, taking into account the
Intergovernmental Oceanographic
Commission Criteria and Guidelines on the
Transfer of Marine Technology, in order to
improve ocean health and to enhance the
contribution of marine biodiversity to the
development of developing countries, in
particular small island developing States and
least developed countries

I5.1 By 2020, ensure the conservation,
restoration and sustainable use of terrestrial
and inland freshwater ecosystems and their
services, in particular forests, wetlands,
mountains and drylands, in line with
obligations under international agreements
15.2 By 2020, promote the implementation of
sustainable management of all types of
forests, halt deforestation, restore degraded
forests and substantially increase
afforestation and reforestation globally

15.9 By 2020, integrate ecosystem and
biodiversity values into national and local
planning, development processes, poverty
reduction strategies and accounts

17.6 Enhance North-South, South-South and
triangular regional and international
cooperation on and access to science,
technology and innovation and enhance
knowledge-sharing on mutually agreed terms,
including through improved coordination
among existing mechanisms, in particular at
the United Nations level, and through a
global technology facilitation mechanism

Access to relevant data and
information for relevant university
courses; ESD; data management
and advocacy training
programmes especially for coastal
communities; (U, Sp., P)

Integrated data and information
services for forest management,
freshwater ecosystems, etc.; ESD
for relevant university courses (U,
Sp., P)

Open science; cooperation and
collaborations among the LIS
sector and various stakeholders
(U, N, P, Sp.)

Management and access to
relevant data; ESD
programmes

Access to data and
information; ESD
programmes

Access to data; measures of
cooperation and
collaborative activities

S: School libraries; P: Public libraries; N: National libraries; U: University and college libraries; Sp.: Special libraries

Journal of Information Science, 2024, pp. 1-19 © The Author(s), DOI: 10.1177/01655515241260711



Chowdhury and Chowdhury

Information
Resources &
services for the
SDGs (esp.
1,2,3,5,6,7,8,10,
11

Impact
measures (for
individual library
services, and the
sector) (all SDGs)

Data &
Information:
Management &

Collaborations,
resource
sharing with
other sectors &
stakeholders
(SDG17)

Access,
Quality,Value,
Education for Interoperability,
Sustainable Ethics, Trust (all
Development SDGs)
for sp. SDGs
(2,9,10,12,14,15 A¥Informal ESD:
,17) User education
& training
(SDGs
4,5,8,9,10,12,1
3,14, 15,17)

Metrics for
data collection
& reporting on

LIS activities

for the SDGs
(all SDGs)

Figure 2. A schematic view of the topics for education and research in information for the SDGs.

4. developing frameworks for measuring the contributions of research and professional information services to dif-
ferent SDGs in specific country, sector, industry and business contexts and

5. developing strategies and action plans for cooperation and collaborations within the LIS sector, and also with the
external partners and stakeholders.

2. Conclusion

Information education and research, aligned with the specific targets of different SDGs, can play a major role in contri-
buting to the SDGs. Improved access to the relevant data and information can not only help the general public, but can
also help professionals, researchers, decision makers, policy makers and so on, to play their roles for achieving the SDGs
(see Figure 2). Overall, by building collections of thematic resources, targeted services and especially adopting the open
access policies, the LIS sector can contribute in all the three dimensions of sustainable development — economic, social
and environmental — for reducing poverty and hunger and improving health, education, and employment and side by side
contributing to building sustainable water and sanitation systems, sustainable energy systems, sustainable industries and
work, sustainable cities and sustainable climate and ecosystems — on land and under water through access to information.

IFLA has been actively advocating and providing information on how libraries can connect 4 billion people around
the world in contributing to the achievements in the SDGs [93]. ‘There is no truly sustainable development without
access to information and no meaningful, inclusive access to information without libraries’, remarked the former
President of IFLA [103]. The IFLA Strategy (2019-2024) highlights IFLA’s commitment to the SDGs [104].

As shown in Tables 2—4 and Figure 2, strategically designed LIS activities can contribute to virtually all the SDGs.
Once adopted within the strategy and various action plans around different library services, as pointed out in Tables 2—4,
the LIS sector around the world will be able to reach out to billions of people enabling and empowering them to contrib-
ute to various SDGs. The mapping of LIS activities on to the specific SDGs (Tables 2—4), and systematic research on dif-
ferent activities of the LIS sector and their contributions to the various SDGs (shown in Figure 2), will also pave the way
for developing future library and information science education and research programmes around the SDGs. A strategic
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approach to research will also enable universities, professional associations and major national, public, academic and
research libraries around the world, to work together to embed all the 17 SDGs in the information science teaching and
research programmes, which will lead to the creation of appropriately trained information systems and services work-
force who can contribute to the SDGs through their sustainable thinking and sustainable professional practices.
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