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Background

The recent global health crisis, much like the climate dis-
ruption that humanity as a whole now faces, has served 
to further illustrate the urgent need to promote equitable 
access to scientific information, to facilitate the sharing of 
research data, to reinforce international scientific collabo-
rations and to develop public policies informed by scientific 
progress, in order to tackle the planetary emergency and 
make our societies more resilient. These challenges are at 
the very core of open science, an indispensable priority not 
only in the context of the sustainable development goals 
(SDGs), but also for the implementation of sustainability 
science. The connections between sustainability science 
and open science have not received much academic atten-
tion, but in this article we propose a brief analysis.
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Open science will be essential  
to achieving the SDGs

Sustainability science is an essential pillar of 
the response to the societal and environmen-
tal challenges enshrined in the sustainable 
development goals (SDG). However, the new 
knowledge generated by research is often 
not sufficiently accessible or widely-shared to 
reach the international scientific community, 
inform public policies, foster a more inclusive 
model of economic development and bolster 
the resilience of our societies in the face of 
major crises. By virtue of its commitment to the 
values of sharing, free circulation and repro-
duction of knowledge, collaboration, transpar-
ency and scientific integrity, open science is 
an indispensable element of research for the 
SDGs. The Covid-19 pandemic offers a strik-
ing example of how open science, by providing 
universal access to research publications and 
data, can play a vital role in pandemic response 
(publishing viral genomes, accelerating the 
pace of scientific communication via preprint 
platforms, broader circulation of data to inform  
political decision-making etc.). Above and 
beyond its pertinence to health-related, envi-
ronmental, economic and social challenges, 
open science is at the heart of SDG 9 (building 
resilient infrastructure, promoting sustainable 
industrialisation and fostering innovation), 
which recommends universal access to digital 
infrastructure such as internet services, par-
ticularly in less advanced nations, at an afford-
able cost and in fair conditions. It is also an 
essential tool for the democratisation of insti-
tutions, as championed by SDG 16 (promoting  
peaceful and inclusive societies, providing 
access to justice for all and building effective, 

accountable and inclusive institutions at all 
levels), with its commitment to the free cir-
culation of information and the protection of 
fundamental freedoms in this domain. Finally, 
it is of direct relevance to SDG 17 (strengthen-
ing the means of implementation and revital-
izing the Global Partnership for Sustainable 
Development), with its focus on expanding 
access to science, technology and innovation 
under the aegis of more equitable interna-
tional partnerships – particularly North-South 
and South-South partnerships.

Open science to guarantee  
the sustainability of research

Open science is of vital importance to SDG-
oriented research, ensuring its efficacy and pro-
ductivity; in doing so, it works to make research 
more sustainable. Open access to data drives 
down the costs associated with repeat data 
gathering, promotes the transfer and reuse of 
data, and thus makes it possible to conduct more 
research with the same scientific raw mate-
rial. Opening up the source code of software 
allows for community editing and collective 
learning (open-source debugging, transparency 
of changes, more effective testing of new ver-
sions). By guaranteeing access to data, tools 
and methods, open science promotes the qual-
ity and reproducibility of data. Open access to 
publications helps to reduce redundancy, pla-
giarism and fraud in scientific publishing, mak-
ing it easier to verify scientific knowledge and 
submit it to critical analysis. By creating open-
source documentary archives and data ware-
houses, it also allows for long-term, low-cost 
(and thus more equitable) sharing of scientific 
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output, something which is of particular impor-
tance for researchers in the Global South who 
face major obstacles in terms of both publica-
tion outlets and access to international scientific 
literature. Finally, as a means of boosting the 
visibility of academic output, it helps to make 
scientific progress and innovations more read-
ily available for use by political decision-makers, 
economic actors and civil society.

Open science promotes 
interdisciplinarity

Sustainability science exhorts researchers to 
break down the silo walls between different  
disciplines and adopt an interdisciplinary 
approach to the complex challenges of the 
SDGs, which are resolutely interdependent. 
Synonymous with sharing and exchange, open 
science ensures that the data produced in one 
discipline can be reused in other domains, facili-
tating and accelerating collaborative work and 
the production of new knowledge. Closely asso-
ciated with open science, the FAIR principles 
of data management (Findable, Accessible, 
Interoperable, Reusable; see Desconnets J.-C., 
Sabot F., 2022 – « Données numériques et dura-
bilité  ». In : Sustainability Science, Marseille, 
IRD  : 150-153)  reflect the central importance 
of interdisciplinarity in sustainability science. 
Above and beyond data, free access to scien-
tific publications is conducive to interdisciplin-
arity in so far as it makes the scientific literature 
of a given discipline more visible and more 
accessible to others. This in turn facilitates the 
dissemination of research results and the reap-
propriation of conceptual approaches formerly 
confined to individual disciplines.

Open science strengthens  
the bonds between science  
and society

Sustainability science demands stronger con-
nections between science and society. It pro-
motes the co-construction of knowledge, 
which requires close collaboration between 
researchers and non-academic stakeholders 
at every stage of the research process. Here 
again, open science has a vital role to play. 
Firstly because it ensures the broadest possible 
access to research data, publications and soft-
ware code for all communities, academic and 
non-academic. As such it is indispensable for 
the implementation of participatory research 
programmes, working to boost the skills and 
capacities of non-academic actors, allowing 
them to become better informed and thus to be 
recognised as fully-fledged actors in research 
processes. Open science also brings about a 
shift in the way that research fits into society 
more broadly: by ensuring that scientific infor-
mation is more widely circulated, it is a valu-
able weapon against misinformation and the 
propagation of false information. Above all, by 
reinforcing the democratisation of knowledge 
and bolstering research integrity, it can help to 
strengthen trust in science in society at large.



SUSTAINABILITY SCIENCE – Vol. 2 197

Key points

In order for the benefits of open science to truly contribute to the development of 
sustainability science, certain conditions will need to be met, including:

•	 a new approach to the evaluation of research, not founded exclusively on quan-
titative criteria but instead considering the intrinsic quality of scientific studies, 
their diversity and their societal impact, among other factors;

•	 closing the digital divide which continues to penalise many parts of the world, 
particularly in the Global South, with access to data warehouses and open 
archives, as well as the possibility of creating new ones;

•	 improved digital literacy among researchers and engineers of all disciplines, 
ensuring that they are capable of fully capitalising on the opportunities offered 
by open science;

•	 national and international policies, backed up with resources, to support 
the development of the culture and practice of open science within scientific 
communities.
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