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ABSTRACT

This article attempts to practicalise Open Science (OS) to promote ideas and enhance
efforts for the Sustainable Development Goals (SDGs). It delineates General Statements
(n=20) as guiding beacons and the Specific Statements (n = 70) that act as precision
tools in OS orientated policymaking, research, innovations, and public engagement,
and access to scientific knowledge. The authors hope to draw kindled and educated
attention to OS besides underscoring the need for unbiased, inclusive, and diligent
execution of the SDGs. By adopting these Statements accordingly and in appropriate
stages within national strategies and ensuring transparent reporting of the progress,
the authors envision a transformed world by 2030. With this appeal, scientific
endeavours could be more effectively directed and optimised with OS, significantly
advancing progress toward the SDGs.
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BACKGROUND

Open Science (0S) is a global movement that aims to make scientific research and data
accessible, transparent, and collaborative for the benefit of society and the environment
(UNESCO and CCUNESCO, 2022). OS fosters innovation, enhances research quality and
reliability, and increases public trust and engagement with science (Rosman et al.,, 2022; Song
etal, 2022). It plays a pivotal role in achieving the Sustainable Development Goals (SDGs), the
17 global goals adopted by the United Nations in 2015 to end poverty, protect the planet, and
ensure peace and prosperity for all by 2030 (Vicente-Saez et al,, 2021).

The interactions between OS and the SDGs are not sufficiently clear, despite both being well-
described (see Supplementary File 1). OS allows policymakers, researchers, innovators, and
the general public to access and use scientific information without barriers, accelerating the
achievement of the SDGs (Tennant et al., 2020). As a key enabler, OS supports the vision of an
integrated, prosperous, and peaceful world driven by its citizens, and represents a dynamic
force in the global arena.

OS combines various movements and practices to make multilingual, cross-domain scientific
knowledge openly available, accessible, and reusable for everyone. This increases scientific
collaborations and information sharing, benefiting both science and society. It opens the
processes of scientific knowledge creation, evaluation, and communication to societal actors
beyond the traditional scientific community (UNESCO and CCUNESCO, 2022). OS is inclusive,
encompassing all scientific disciplines and aspects of scholarly practices, including basic and
applied sciences, natural and social sciences, and the humanities. According to UNESCO, OS
includes the following pillars: open scientific knowledge, open science infrastructures, science
communication, open engagement of societal actors, and open dialogue with other knowledge
systems. OS directly contributes to achieving the SDGs by fostering innovation, enhancing
research quality and reliability, and increasing public trust and engagement with science (Puric
etal, 2019; Song et al., 2022).

The SDGs are a set of 17 global goals adopted by the United Nations in 2015 to end poverty,
protect the planet, and ensure peace and prosperity for all by 2030 (United Nations, 2015). The
action plans have 169 targets to stimulate actions in all countries and among all stakeholders
in collaborative partnerships over 15 years (2015-2030). These targets focus on areas of critical
importance for humanity and the planet, aiming to strengthen universal peace, eradicate
poverty, realize human rights, and achieve gender equality and the empowerment of all
women and girls. The SDGs are integrated, indivisible, and balance sustainable development’s
economic, social, and environmental dimensions.

There is limited literature on the role of OS in supporting SDGs, with the exception of some areas
such as quality education, climate action, and regional disparities. Camkin et al. (2022) examined
the status, prospects, and challenges of Open Science policies and infrastructure in Asia and
the Pacific, providing valuable insights into regional successes and existing gaps. Similarly, Lane
(2017) explored the impact of open educational resources on supporting SDGs through case
studies and a proposed theory of change. Furthermore, Smith and Veldsman (2018) discussed
the African OS Platform initiative, which aims to enhance low and middle-income countries’
research participation, focusing on climate action and quality education. Lastly, Johnstone
(2022) illustrated how OS practices accelerate climate action, detailing initiatives such as the
Net-Zero concept and intersections with other SDGs. There are papers that provide detailed case
studies or practical implementations of OS contributing to various SDGs (Ajates et al., 2020; Elias
et al.,, 2023; Moczek et al., 2021; Queiruga-Dios et al.,, 2020; Wu et al., 2023); papers that discuss
specific methodologies, frameworks, or tools that support the integration of OS practices with
the achievement of SDGs (Arancio et al., 2022; De Agustin Camacho et al., 2023; Fritz et al.,, 2019;
Jialu Chen, 2022; Parkinson et al.,, 2022; Sprinks et al., 2021); and others that discuss OS or SDGs
in a way that is relevant but not fully aligned with the exact specificity of integrating both topics
with detailed evidence or cases (ASSAf, 2019; Fritz, 2020; Jain, 2021; Woods et al., 2022).

METHODS

In this article, we describe the relationship between OS and the SDGs, and provide concrete
recommendations for how OS can support progress towards each SDG (European Commission.
DG RTD, 2022; Chakravorty et al., 2022). These recommendations are the result of discussions
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from the 3rd International Forum on Big Data for Sustainable Development Goals (FBAS, 2023),
hosted in Beijing, China by the Chinese Academy of Sciences, the Committee on Open Data
(CODATA), and others from August 28" to September 1+, 2023.

The following recommendations are meant as appeals to illuminate paths including, but not
limited to, fostering global investment in the capacity building and policy needed to further
individual, institutional, local, and global adoption of OS practices, open access policies, and
platforms in order to deliver on the promise of OS for the SDGs. The Specific Statements (Table
1 in Supplementary File 2) provide a more focused illustration and examples of the General
Statements and target specific SDGs based on discussions between researchers and experts
from the relevant fields of expertise. These Statements are to be executed without prejudice and
discrimination of any person’s race and religion, aiming instead to empower people and ensure
inclusiveness and equality. With utmost diligence and vigilance, allocated resources should
be managed, and progress monitored using explicit qualitative and quantitative indicators
within national strategic plans. Progress towards each SDG should be publicized periodically
and intentionally. By following these steps, we believe the world would be a different and better
place by year 2030. Without these guiding statements, the practice of science and research
enterprise might continue without targeted effort on the SDGs (Camkin et al., 2022; Govaart
et al,, 2022), wasteful on distant basic research (Macleod et al., 2014), academic pursuit and
striving for aesthetic instead of authentic gains (Yarborough, 2021). A compilation of critical
open resources to assist the practice of OS is in Supplementary File 1.

GENERAL STATEMENTS

1. The best practice of science is OS. Science is primarily meant for the public good of SDGs,
not for selfish gain.

2. When paired with equitable access to the benefits of OS and data reuse, OS can fulfil every
human’s fundamental right to science, scientific processes, knowledge, and related benefits.

3. OS encompasses data that are as open as possible and as closed as necessary to enable
all stakeholders to benefit from the fair, ethical, and equitable reuse of data to address
local and global problems in keeping with local and shared values.

4. OS does not mean indiscriminate openness or free of cost. Consent for data reuse,
privacy-preserving approaches to the reuse of sensitive data, and licenses that enable
individuals and groups to retain their rights in data (i.e., intellectual property) must be
considered to ensure the equitable distribution of rights derived from OS approaches.

5. Free research/scientific products for the SDGs advocate the use of copyright to force the
openness of the products. Authors of free works should be treated equally to those of
closed works.

6. The openness of OS must benefit and involve the needful community within every
country, not just that of a specific gender, country, or region in the world, with the effect
on the disadvantaged group in certain SDGs.

7. OS engages the public in scientific research to produce sound evidence and valuable data
that progress towards SDGs.

8. Common sense must prevail over the scientific approach in quickly and safely mitigating
urgent problems in certain SDGs.

9. Science should be applied to resolve problems that hamper SDGs in the most effective,
efficient, acceptable, and sustainable ways.

10.Recognizing that science cannot solve all human problems in the SDGs, a more holistic
approach might be needed.

11.To accelerate the achievement of SDGs, all research endeavours must be relevant to the
SDGs, from problem identification to study designs, implementation, monitoring, and
evaluation.

12.Science for SDGs must be conducted with utmost integrity throughout its whole process.

13. Useful scientific evidence for SDGs is only produced following rigorous methodology.

14. All scientific research must undergo an open and collective process, including using
shared knowledge infrastructure to improve relevance and efficiency towards the SDGs.

15. All research products and findings must be freely available (UNESCO and CCUNESCO,
2022; Wilkinson et al., 2016) and made easily understood and useful to all by committed
and continuous support, with due respect to proper acknowledgement to the owner, the
local legal system, and intellectual property rights.
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16. Science outputs for the SDG agenda must be timely and effectively communicated by all
appropriate means to the target and research communities.

17.When available, scientific evidence must be translated into practice and implemented as
soon as possible to the respective SDGs.

18.0utline and execute policy in consistent investment and manners at all levels to enable
adequate OS infrastructures and human capacity for all SDGs.

19. Assess scientific contribution towards SGDs and career progression of researchers by
rewarding good OS practices, research outputs including high-quality FAIR (Wilkinson
et al,, 2016) and metadata, well-documented and reusable software, protocols
and workflows, machine-readable summaries of findings, teaching, outreach, and
engagement of societal actors with qualitative evidence of research impact and
knowledge exchange, influence on policy and/or community, and engaging in open
innovation with partners beyond academia, rather than quantity of publications and
journal impact factors, and/or the amount of funding.

20.Promote creative solutions and innovation towards SDGs by ensuring the security of living
spaces, embracing digital technology, big data, and artificial intelligence, respecting
personal intellectual property, and effective commercialization and business models.

DISCUSSION

Strengthening capacity and ensuring equitable resource distribution is crucial for leveraging
OS to advance the SDGs (UNESCO and ICEE, 2021). Successful implementation of OS requires
active involvement from all stakeholders, including governments, local communities, and
marginalized groups, with appropriate technical skills and resources (Chan et al., 2020; Fallah
Shayan et al., 2022). Equitable access to digital technologies, internet connectivity, and
educational resources is essential to maximize OS’s benefits (Haleem et al., 2022).

While OS offers significant opportunities, disparities in resource availability between high-income
countries and low- and middle-income regions can hinder its effectiveness (Bezuidenhout
et al,, 2017; Czerniewicz, 2014). Addressing these disparities through targeted investments
and inclusive policies is crucial to ensuring that the benefits of OS are shared equitably. This
includes sharing research protocols, making public research tools accessible, involving diverse
stakeholders in research, and maintaining transparency and integrity in scientific practices.

To fully harness OS for the SDGs, a focused approach that considers the diverse needs and
contexts within the OS and SDG ecosystems is necessary. We urge researchers and institutions
to support and practice OS, fostering a culture of transparency, collaboration, and innovation
to realise its potential.

CONCLUSION

OS holds great promise for advancing the SDGs, especially in the latter half of the 2020s. Its
principles—openness, inclusivity, sustainability, and flexibility—can significantly enhance
scientific research and social impact. OS has the potential to simultaneously impact all 17 SDGs
by facilitating collaborative and interdisciplinary solutions, thus optimizing resource use and
avoiding redundant efforts. The adaptable nature of OS allows for timely responses to evolving
challenges in social, economic, and environmental contexts. To fully leverage OS for the SDGs, it
is vital to address challenges such as unequal access to digital technologies and gaps in digital
literacy. By promoting capacity building, equitable practices, and adequate resourcing, OS can
become a powerful driver of inclusive and sustainable development by 2030.

ADDITIONAL FILES

The additional files for this article can be found as follows:

+ Supplementary File 1. Open resources to assist the practice of OS and SDGs. DOI: https://
doi.org/10.5334/dsj-2024-049.51

» Supplementary File 2. Table 1: Specific Statements to the SDGs. DOI: https://doi.
0rg/10.5334/dsj-2024-049.52

Chew et al.
Data Science Journal
DOI: 10.5334/dsj-2024-049


https://doi.org/10.5334/dsj-2024-049.s1
https://doi.org/10.5334/dsj-2024-049.s1
https://doi.org/10.5334/pme.1308.s2
https://doi.org/10.5334/dsj-2024-049.s2
https://doi.org/10.5334/dsj-2024-049.s2

ACKNOWLEDGEMENTS Chew et al.

Data Science Journal

We would like to thank workshop participants Dr. Vinit Kumar, Marcial Rivera Rodriguez, DOL: 10.5334/ds}-2024-049

Dr. Bolortuya Ulziibat, and Associate Prof. Dr. Nguyen Tri Quang Hung for providing initial
ideas towards this report during the workshop. Many thanks to Dr. Francis P. Crawley, who
facilitated this workshop and inspired this report. We also extend our gratefulness to Dr.
Simon Hodson of the Committee on Data (CODATA), Dr. Lili Zhang, and the staff of the Chinese
Academy of Sciences for organising the workshop and facilitating numerous communications
among the authors, both during and after the workshop, contributing to the success of this
report.

COMPETING INTERESTS

The authors have no competing interests to declare.

AUTHOR CONTRIBUTIONS

BHC drafted the General Statements and Conclusion, revised critically by LM, FEA, and AM, and
approved by all authors. LM and BHC drafted the Discussion, revised it critically and approved
by all authors.

SDG 1 was drafted by MRS and revised critically and approved by all authors.

SDG 2 was drafted by AJA and KD, and revised critically and approved by all authors.

SDG 3 was drafted by BHC, AM, and FEA, and revised critically and approved by all authors.
SDG 4 was drafted by AM and MMM, and revised critically and approved by all authors.
SDG 5 was drafted by LM and AM, and revised critically and approved by all authors.

SDG 6 was drafted by TAK and MM, and revised critically and approved by all authors.

SDG 7 was drafted by BHC with the input from ChatGPT 3.5, and revised critically and approved
by all authors.

SDG 8 was drafted by BHC with the input from ChatGPT 3.5, and revised critically and approved
by all authors.

SDG 9 was drafted by RS and NS, and revised critically and approved by all authors.

SDG 10 was drafted by FEA and revised critically and approved by all authors.

SDG 11 was drafted by TPP and revised critically and approved by all authors.

SDG 12 was drafted by GAMA and revised critically and approved by all authors.

SDG 13 was drafted by MM, FEA, and KD, and revised critically and approved by all authors.
SDG 14 was drafted by RDTS and revised critically and approved by all authors.

SDG 15 was drafted by KD and revised critically and approved by all authors.

SDG 16 was drafted by BHC with the input from ChatGPT 3.5, and revised critically and approved
by all authors.

SDG 17 was drafted by LM and AM, and revised critically and approved by all authors.

AUTHOR AFFILIATIONS

Boon-How Chew ‘' orcid.org/0000-0002-8627-6248

Department of Family Medicine, Faculty of Medicine & Health Sciences, Universiti Putra Malaysia, 43400
Serdang, Selangor, Malaysia; Family Medicine Specialist Clinic, Hospital Sultan Abdul Aziz Shah (HSAAS
Teaching Hospital), Universiti Putra Malaysia, Serdang, Malaysia

Lauren Maxwell ' orcid.org/0000-0002-0777-2092

Heidelberger Institut fir Global Health, Universitdtsklinikum Heidelberg, Heidelberg, Germany

Felix Emeka Anyiam " orcid.org/0000-0003-2774-7406

Centre for Health and Development, University of Port Harcourt, Port Harcourt, Nigeria


https://orcid.org/0000-0002-8627-6248
https://orcid.org/0000-0002-8627-6248
https://orcid.org/0000-0002-0777-2092
https://orcid.org/0000-0002-0777-2092
https://orcid.org/0000-0003-2774-7406
https://orcid.org/0000-0003-2774-7406

Aziza Menouni "/ orcid.org/0000-0001-9738-8301

Cluster of Competency on Health & Environment, Moulay Ismail University of Meknes, Meknes 50 000,
Morocco; Center for Environment and Health, Faculty of Medicine, Katholieke Universiteit of Leuven,
Leuven 3001, Belgium

Tonni Agustiono Kurniawan " orcid.org/0000-0003-1362-6339

College of the Environment and Ecology, Xiamen University, Fujian 361102, China

Kangbéni Dimobe “*’ orcid.org/0000-0001-5536-9700

Department of Water, Forests and Environment, Institute of Environmental Sciences and Rural
Development, University of Dédougou, Burkina Faso

Til Prasad Pangali Sharma "= orcid.org/0000-0002-9211-8238

Nepal Mountain Academy, Tribhuvan University, Kathmandu, NP; Faculty of Science Health and
Technology, Nepal Open University, Lalitpur, NP

Gomaa A. M. Ali " orcid.org/0000-0002-7152-531X

College of Marine Sciences and Aquatic Biology, University of Khorfakkan, 18119, Sharjah, United Arab
Emirates; Faculty of Science, Galala University, Suez, Egypt; Chemistry Department, Faculty of Science,
Al-Azhar University, Assiut 71524, Eqypt

Ram Devi Tachamo Shah “* orcid.org/0000-0002-1061-2903

Department of Life Sciences, Kathmandu University, Dhulikhel, Nepal

Rabia Saleem " orcid.org/0000-0002-1124-9624

Department of Mathematics, COMSATS University Islamabad, Lahore Campus, PK

Mohamed Majeed Mashroofa "’ orcid.org/0000-0002-2250-2445

Senior Assistant Librarian, Science Library, Faculty of Applied Sciences, South Eastern University of Sri
Lanka, LK

Maha Nasr “* orcid.org/0000-0003-4942-6267

Department of Pharmaceutics and Industrial Pharmacy, Faculty of Pharmacy, Ain Shams University, Egypt

Babar Abbas " orcid.org/0000-0002-2541-6657

University of Engineering and Technology, Taxila, Pakistan

Anjana J. Atapattu " orcid.org/0000-0003-4806-4647

Agronomy Division, Coconut Research Institute of Sri Lanka, Lunuwila 61150, Sri Lanka

Mohamed Mahmoud " orcid.org/0000-0002-8767-9743

Water Pollution Research Department, National Research Centre, 33 El-Buhouth Street, Dokki, Cairo
12311, Egypt; Faculty of Engineering, Galala University, Galala City, Suez 43511, Egypt

Nidhi Singh " orcid.org/0009-0001-3952-8350

Senior Policy Fellow, DST-Centre for Policy Research, Indian Institute of Science, India

Mizanur Rahman Sarker “ orcid.org/0000-0002-1293-1123

Department of Agricultural Statistics, Sher-e-Bangla Agricultural University, Dhaka 1207, Bangladesh

REFERENCES

Academy of Science of South Africa (ASSAf) (2019) African Open Science Platform Part 1: Landscape
Study. Academy of Science of South Africa (ASSAf). Available at: https://doi.org/10.17159/
assaf.2019/0047

Ajates, R., Hager, G., Georgiadis, P., Coulson, S., Woods, M. and Hemment, D. (2020) ‘Local action
with global impact: The case of the GROW observatory and the sustainable development goals’,
Sustainability, 12(24), pp. 10518. Available at: https://doi.org/10.3390/5u122410518

Arancio, J., Morales Tirado, M. and Pearce, J. (2022) ‘Equitable research capacity towards the sustainable

development goals: the case for open science hardware’, Journal of Science Policy & Governance,
21(02), pp. 1-16. Available at: https://doi.org/10.38126/JSPG210202

Bezuidenhout, L., Kelly, A.H., Leonelli, S. and Rappert, B. (2017) “S100 Is Not Much To You’: Open Science

and neglected accessibilities for scientific research in Africa’, Critical Public Health, 27(1), pp. 39-49.
Available at: https://doi.org/10.1080/09581596.2016.1252832
Camkin, J., Neto, S., Bhattarai, B, Ojha, H., Khan, S., Sugiura, A, Lin, J., Nurritasari, F.A. and Karanja,

J.M. (2022) ‘Open science for accelerating the sustainable development goals: status and prospects

in Asia and the Pacific’, Frontiers in Political Science, 4, pp. 878761. Available at: https://doi.
0rg/10.3389/fp0s.2022.878761

Chakravorty, N., Sharma, C.S., Molla, K.A. and Pattanaik, J.K. (2022) ‘Open science: challenges, possible
solutions and the way forward’, Proceedings of the Indian National Science Academy, 88(3), pp. 456-

471. Available at: https://doi.org/10.1007/s43538-022-00104-2

Chan, K.M.A,, Boyd, D.R., Gould, R.K., Jetzkowitz, J., Liu, J., Muraca, B., Naidoo, R., Olmsted, P.,
Satterfield, T., Selomane, 0., Singh, G.G., Sumaila, R., Ngo, H.T., Boedhihartono, A.K., Agard,
J., De Aguiar, A.P.D., Armenteras, D., Balint, L., Barrington-Leigh, C., Cheung, W.W.L,, Diaz, S.,
Driscoll, J., Esler, K., Eyster, H., Gregr, E.J., Hashimoto, S., Hernandez Pedraza, G.C., Hickler, T.,

Chew et al.
Data Science Journal
DOI: 10.5334/dsj-2024-049


https://orcid.org/0000-0001-9738-8301
https://orcid.org/0000-0001-9738-8301
https://orcid.org/0000-0003-1362-6339
https://orcid.org/0000-0003-1362-6339
https://orcid.org/0000-0001-5536-9700
https://orcid.org/0000-0001-5536-9700
https://orcid.org/0000-0002-9211-8238
https://orcid.org/0000-0002-9211-8238
https://orcid.org/0000-0002-7152-531X
https://orcid.org/0000-0002-7152-531X
https://orcid.org/0000-0002-1061-2903
https://orcid.org/0000-0002-1061-2903
https://orcid.org/0000-0002-1124-9624
https://orcid.org/0000-0002-1124-9624
https://orcid.org/0000-0002-2250-2445
https://orcid.org/0000-0002-2250-2445
https://orcid.org/0000-0003-4942-6267
https://orcid.org/0000-0003-4942-6267
https://orcid.org/0000-0002-2541-6657
https://orcid.org/0000-0002-2541-6657
https://orcid.org/0000-0003-4806-4647
https://orcid.org/0000-0003-4806-4647
https://orcid.org/0000-0002-8767-9743
https://orcid.org/0000-0002-8767-9743
https://orcid.org/0009-0001-3952-8350
https://orcid.org/0009-0001-3952-8350
https://orcid.org/0000-0002-1293-1123
https://orcid.org/0000-0002-1293-1123
https://doi.org/10.17159/assaf.2019/0047
https://doi.org/10.17159/assaf.2019/0047
https://doi.org/10.3390/su122410518
https://doi.org/10.38126/JSPG210202
https://doi.org/10.1080/09581596.2016.1252832
https://doi.org/10.3389/fpos.2022.878761
https://doi.org/10.3389/fpos.2022.878761
https://doi.org/10.1007/s43538-022-00104-2

Kok, M., Lazarova, T., Mohamed, A. A.A., Murray-Hudson, M., O’Farrell, P., Palomo, I, Saysel, AK.,
Seppelt, R, Settele, J., Strassburg, B., Xue, D. and Brondizio, E.S. (2020) ‘Levers and leverage
points for pathways to sustainability’, People and Nature, 2(3), pp. 693-717. Available at: https://doi.
org/10.1002/pan3.10124

Czerniewicz, L. (2014) Carnegie Ethics Online. Redrawing the Map of Global Knowledge: from Access to
Participation. Available at https://www.carnegiecouncil.org/media/series/ethics-online/redrawing-
the-map-of-global-knowledge-from-access-to-participation (Accessed: 5 October 2024).

De Agustin Camacho, A., Van Petegem, W., De Droog, M. and Jacobs, L. (2023) ‘Context-goal-method-
outcome: alignment in citizen science project design and its relation to supporting the United
Nations Sustainable Development Goals’, Citizen Science: Theory and Practice, 8(1), pp. 43. Available
at: https://doi.org/10.5334/cstp.570

Elias, P., Shonowo, A., De Sherbinin, A., Hultquist, C., Danielsen, F., Cooper, C., Mondardini, M.,
Faustman, E., Browser, A., Minster, J.-B., Van Deventer, M. and Popescu, 1. (2023) ‘Mapping
the landscape of citizen science in Africa: assessing its potential contributions to Sustainable
Development Goals 6 and 11 on access to clean water and sanitation and sustainable cities’, Citizen
Science: Theory and Practice, 8(1), pp. 33. Available at: https://doi.org/10.5334/cstp.601

European Commission. Directorate General for Research and Innovation (DG RTD) (2022) Open science
and intellectual property rights: How can they better interact? : state of the art and reflections :
executive summary. LU: Publications Office. Available at https://data.europa.eu/doi/10.2777/347305
(Accessed: 23 May 2024).

Fallah Shayan, N., Mohabbati-Kalejahi, N., Alavi, S. and Zahed, M.A. (2022) ‘Sustainable Development
Goals (SDGs) as a framework for corporate social responsibility (CSR)’, Sustainability, 14(3), pp.1222.
Available at: https://doi.org/10.3390/su14031222

Fritz, S. (2020) ‘The emerging role of citizen science and geospatial big data in supporting the SDGs’.
Available at: https://doi.org/10.5194/egusphere-equ2020-16829

Fritz, S., See, L., Carlson, T., Haklay, M., Oliver, J.L., Fraisl, D., Mondardini, R., Brocklehurst, M., Shanley,
L.A, Schade, S., Wehn, U., Abrate, T., Anstee, J., Arnold, S., Billot, M., Campbell, J., Espey, J., Gold,
M., Hager, G, He, S., Hepburn, L., Hsu, A,, Long, D., Masé, J., McCallum, I., Muniafu, M., Moorthy,

I., Obersteiner, M., Parker, A. J., Weisspflug, M. and West, S. (2019) ‘Citizen science and the United
Nations Sustainable Development Goals’, Nature Sustainability, 2, pp. 922-930. Available at: https://
doi.org/10.1038/s41893-019-0390-3

Govaart, G.H., Hofmann, S.M. and Medawar, E. (2022) ‘The sustainability argument for open science’,
Collabra: Psychology, 8(1), pp. 35903. Available at: https://doi.org/10.1525/collabra.35903

Haleem, A,, Javaid, M., Qadri, M.A,, and Suman, R. (2022) ‘Understanding the role of digital technologies
in education: A review’, Sustainable Operations and Computers, 3, pp. 275-285. Available at: https:/
doi.org/10.1016/j.suso0c.2022.05.004

Jain, P. (2021) ‘Open access as a platform for sustainable development: prospects and challenges in
Africa’, in P. Jain, N. Mnjama and O. Oladokun (eds.) Advances in library and information science. 1GI
Global, pp. 1-23. Available at: https://doi.org/10.4018/978-1-7998-5018-2.ch001

Jialu Chen, M. (2022) ‘Toppling the ivory tower: increasing public participation in research through open
and citizen science’, Journal of Science Policy & Governance, 21(02), pp. 1-7. Available at: https://doi.
org/10.38126/JSPG210203

Johnstone, 1. (2022) ‘SDG 13-climate action & open science: accelerating practices’, Journal of Science
Policy & Governance, 21(02), pp. 1-8. Available at: https://doi.org/10.38126/JSPG210206

Lane, A. (2017) ‘Open education and the Sustainable Development Goals: making change happen’,
Journal of Learning for Development, 4(3), pp. 275-286. Available at: https://doi.org/10.56059/jl4d.
v4i3.266

Macleod, M.R,, Michie, S., Roberts, 1., Dirnagl, U., Chalmers, L., Ioannidis, J.P.A., Salman, R.A., Chan,

A. and Glasziou, P. (2014) ‘Biomedical research: increasing value, reducing waste’, The Lancet,
383(9912), pp. 101-104. Available at: https://doi.org/10.1016/S0140-6736(13)62329-6

Moczek, N., Voigt-Heucke, S.L., Mortega, K.G., Fabé Cartas, C. and Knobloch, J. (2021) ‘A self-assessment
of European citizen science projects on their contribution to the UN Sustainable Development Goals
(SDGs)’, Sustainability, 13(4), pp. 1774. Available at: https://doi.org/10.3390/su13041774

Parkinson, S., Woods, S.M., Sprinks, J. and Ceccaroni, L. (2022) ‘A practical approach to assessing the
impact of citizen science towards the Sustainable Development Goals’, Sustainability, 14(8), pp. 4676.
Available at: https://doi.org/10.3390/su14084676

Purié, D., Zezelj, I, Lazarevié, B.L. and KneZevié, G. (2019) ‘When do open science practices lead to
higher quality data? Primena slobodnog softvera i otvorenog hardvera (in English “Applicaton of
Free Software and Open Hardware”) (PSSOH), Belgrade, Serbia, 26 October 2019 (Session II1, Part 3),
pp. 1-3. Available at: https://doi.org/10.5281/ZENODO.3464110

Queiruga-Dios, M.A,, Lépez-Iiiesta, E., Diez-Ojeda, M., Sdiz-Manzanares, M.C. and Vazquez Dorrio, J.B.
(2020) ‘Citizen science for scientific literacy and the attainment of Sustainable Development Goals in
formal education’, Sustainability, 12(10), pp. 4283. Available at: https://doi.org/10.3390/su12104283

Chew et al.
Data Science Journal
DOI: 10.5334/dsj-2024-049


https://doi.org/10.1002/pan3.10124
https://doi.org/10.1002/pan3.10124
https://www.carnegiecouncil.org/media/series/ethics-online/redrawing-the-map-of-global-knowledge-from-access-to-participation
https://www.carnegiecouncil.org/media/series/ethics-online/redrawing-the-map-of-global-knowledge-from-access-to-participation
https://doi.org/10.5334/cstp.570
https://doi.org/10.5334/cstp.601
https://data.europa.eu/doi/10.2777/347305
https://doi.org/10.3390/su14031222
https://doi.org/10.5194/egusphere-egu2020-16829
https://doi.org/10.1038/s41893-019-0390-3
https://doi.org/10.1038/s41893-019-0390-3
https://doi.org/10.1525/collabra.35903
https://doi.org/10.1016/j.susoc.2022.05.004
https://doi.org/10.1016/j.susoc.2022.05.004
https://doi.org/10.4018/978-1-7998-5018-2.ch001
https://doi.org/10.38126/JSPG210203
https://doi.org/10.38126/JSPG210203
https://doi.org/10.38126/JSPG210206
https://doi.org/10.56059/jl4d.v4i3.266
https://doi.org/10.56059/jl4d.v4i3.266
https://doi.org/10.1016/S0140-6736(13)62329-6
https://doi.org/10.3390/su13041774
https://doi.org/10.3390/su14084676
https://doi.org/10.5281/ZENODO.3464110
https://doi.org/10.3390/su12104283

Rosman, T., Bosnjak, M., Silber, H., KoBmann, J. and Heycke, T. (2022) ‘Open science and public trust in
science: Results from two studies’, Public Understanding of Science, 31(8), pp. 1046-1062. Available
at: https://doi.org/10.1177/09636625221100686

Smith, I. and Veldsman, S. (2018) ‘Data driving sustainability-the African Open Science Platform Project’.
In: 22nd international conference on electronic publishing. Presented at the 22nd International
Conference on Electronic Publishing. OpenEdition Press. Available at: https://doi.org/10.4000/
proceedings.elpub.2018.25

Song, H., Markowitz, D.M. and Taylor, S.H. (2022) ‘Trusting on the shoulders of open giants? Open science
increases trust in science for the public and academics’, Journal of Communication, 72(4), pp. 497-
510. Available at: https://doi.org/10.1093/joc/jqac017

Sprinks, J., Woods, S.M., Parkinson, S., Wehn, U., Joyce, H., Ceccaroni, L. and Gharesifard, M. (2021)
‘Coordinator perceptions when assessing the impact of citizen science towards Sustainable
Development Goals’, Sustainability, 13(4), pp. 2377. Available at: https://doi.org/10.3390/su13042377

Tennant, J.,, Francuzik, W., Dunleavy, D.J., Fecher, B., Gonzalez-Marquez, M. and Steiner, T. (2020) Open
scholarship as a mechanism for the United Nations Sustainable Development Goals, pp. 1-7. Available
at: https://doi.org/10.31235/0sf.io/8yk62

The 3 International Forum on Big Data for Sustainable Development Goals (FBAS2023). Available at:
https://fbas2023.scimeeting.cn/en/web/index/.

UNESCO and Canadian National Commission for UNESCO (CCUNESCO) (2022) An introduction to
the UNESCO Recommendation on Open Science. UNESCO. Available at: https://doi.org/10.54677/
XOIR1696

UNESCO and International Centre for Engineering Education (ICEE) (2021) Engineering for sustainable
development: delivering on the Sustainable Development Goals. Paris. Available at: https://unesdoc.
unesco.org/ark:/48223/pf0000375644.locale=en.

United Nations (2015) Resolution adopted by the General Assembly on 25 September 2015 (No.
A/RES/70/1). Available at: https://www.un.org/en/development/desa/population/migration/
generalassembly/docs/globalcompact/A_RES_70_1_E.pdf (Accessed 23 May 2024).

Vicente-Saez, R., Gustafsson, R. and Martinez-Fuentes, C. (2021) ‘Opening up science for a sustainable
world: An expansive normative structure of open science in the digital era’, Science and Public Policy,
48(6), pp. 799-813. Available at: https://doi.org/10.1093/scipol/scab049

Wilkinson, M.D., Dumontier, M., Aalbersberg, I.J., Appleton, G., Axton, M., Baak, A., Blomberg, N.,
Boiten, J., Da Silva Santos, L.B., Bourne, P.E., Bouwman, J., Brookes, A.J., Clark, T., Crosas, M., Dillo,
I., Dumon, 0., Edmunds, S., Evelo, C.T., Finkers, R., Gonzalez-Beltran, A., Gray, A.).G., Groth, P.,
Goble, C., Grethe, J.S., Heringa, J., 'T Hoen, P.A.C., Hooft, R., Kuhn, T, Kok, R., Kok, J., Lusher, S.J.,
Martone, M.E., Mons, A,, Packer, A.L., Persson, B., Rocca-Serra, P., Roos, M., Van Schaik, R., Sansone,
S., Schultes, E., Sengstag, T., Slater, T., Strawn, G., Swertz, M.A.,, Thompson, M., Van Der Lei, J., Van
Mulligen, E., Velterop, J., Waagmeester, A., Wittenburg, P., Wolstencroft, K., Zhao, J. and Mons, B.
(2016) ‘The FAIR Guiding Principles for scientific data management and stewardship’, Scientific Data,
3(1), pp. 160018. Available at: https://doi.org/10.1038/sdata.2016.18

Woods, S.M., Daskolia, M., Joly, A, Bonnet, P., Soachaq, K., Liiian, S., Woods, T., Piera, J. and Ceccaroni,
L. (2022) ‘How networks of citizen observatories can increase the quality and quantity of citizen-
science-generated data used to monitor SDG indicators’, Sustainability, 14(7), pp. 4078. Available at:
https://doi.org/10.3390/su14074078

Wu, Y., Washbourne, C. and Haklay, M. (2023) ‘Inspiring citizen science innovation for sustainable
development goal 6 in water quality monitoring in China’, Frontiers in Environmental Science, 11, pp.
1234966. Available at: https://doi.org/10.3389/fenvs.2023.1234966

Yarborough, M. (2021) ‘Moving towards less biased research’, BMJ Open Science, 5(1), €100116, pp. 1-7.
Available at: https://doi.org/10.1136/bmjos-2020-100116

Chew et al. 8
Data Science Journal
DOI: 10.5334/dsj-2024-049

TO CITE THIS ARTICLE:
Chew, B.H., Maxwell, L.,
Anyiam, F.E., Menouni, A.,
Kurniawan, T.A., Dimobe, K.,
Sharma, T.P.P., Ali, G.AM.,
Shah, R.D.T., Saleem, R.,
Mashroofa, M.M., Nasr,

M., Abbas, B., Atapattu,

A.J., Mahmoud, M., Singh,

N. and Sarker, M.R. 2024
Statements on Open Science
for Sustainable Development
Goals. Data Science Journal,
23: 49, pp. 1-8. DOL: https:/
doi.org/10.5334/dsj-2024-049

Submitted: 23 May 2024
Accepted: 25 September 2024
Published: 10 October 2024

COPYRIGHT:

© 2024 The Author(s). This is an
open-access article distributed
under the terms of the Creative
Commons Attribution 4.0
International License (CC-BY
4.0), which permits unrestricted
use, distribution, and
reproduction in any medium,
provided the original author
and source are credited. See
http://creativecommons.org/
licenses/by/4.0/.

Data Science Journal is a peer-
reviewed open access journal
published by Ubiquity Press.


https://doi.org/10.5334/dsj-2024-049
https://doi.org/10.5334/dsj-2024-049
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://doi.org/10.1177/09636625221100686
https://doi.org/10.4000/proceedings.elpub.2018.25
https://doi.org/10.4000/proceedings.elpub.2018.25
https://doi.org/10.1093/joc/jqac017
https://doi.org/10.3390/su13042377
https://doi.org/10.31235/osf.io/8yk62
https://fbas2023.scimeeting.cn/en/web/index/
https://doi.org/10.54677/XOIR1696
https://doi.org/10.54677/XOIR1696
https://unesdoc.unesco.org/ark:/48223/pf0000375644.locale=en
https://unesdoc.unesco.org/ark:/48223/pf0000375644.locale=en
https://www.un.org/en/development/desa/population/migration/generalassembly/docs/globalcompact/A_RES_70_1_E.pdf
https://www.un.org/en/development/desa/population/migration/generalassembly/docs/globalcompact/A_RES_70_1_E.pdf
https://doi.org/10.1093/scipol/scab049
https://doi.org/10.1038/sdata.2016.18
https://doi.org/10.3390/su14074078
https://doi.org/10.3389/fenvs.2023.1234966
https://doi.org/10.1136/bmjos-2020-100116

