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This document has been produced by the Open Science Monitoring Initiative. It has been prepared by a group of open science experts from August 2023. It has been discussed online and at UNESCO’s workshop in Paris on December 19th 2023. It has been open to comments and suggestions from December to March 2024. It  has been submitted to UNESCO in April 2024. 
More and more open science policies are being developed in countries, universities, research-performing organisations and research-funding organisations around the world[footnoteRef:0]. To estimate the advance of open science in different regions, numerous open science monitoring initiatives are emerging, which have the collective characteristic of being heterogeneous, non-comparable and not easily transposable to other geographical areas. These Principles of Open Science Monitoring aim to establish a set of best practices and guidelines that encourage pooling, comparison and reuse of the results of open science monitoring.  [0:  We adopt the official definition of open science from Unesco: "open science is defined as an inclusive construct that combines various movements and practices aiming to make multilingual scientific knowledge openly available, accessible and reusable for everyone, to increase scientific collaborations and sharing of information for the benefits of science and society, and to open the processes of scientific knowledge creation, evaluation and communication to societal actors beyond the traditional scientific community. It comprises all scientific disciplines and aspects of scholarly practices, including basic and applied sciences, natural and social sciences and the humanities, and it builds on the following key pillars: open scientific knowledge, open science infrastructures, science communication, open engagement of societal actors and open dialogue with other knowledge systems".] 

The goal of the initiative is to provide help for stakeholders like national governments, research-performing organisations and international organisations engaged in scientific research to set up their monitoring tools, embracing the diversity of monitoring approaches that are needed to account for the diversity of research and policies. The Principles of Open Science Monitoring initiative also seeks to establish standards that various stakeholders, including international organisations, national governments, research institutions, funding agencies and providers of data or related services can widely adopt. This initiative originates from organisations that monitor open science practices within their own domains. However, the principles outlined here are not tied to any specific monitoring service or particular software solution.
This document defines very broad, high-level principles. While the global aim is to monitor a comprehensive transformation to open science and its impacts on the research ecosystem and society, this document proposes a pragmatic approach. The scope of this document extends to all kinds of research outcomes and their impact on the scholarly ecosystem. In the future, it could expand to monitoring open science policies in their full breadth. This document is intended to be supplemented by technical specifications for each selected family of indicators such as open access to publications and academic publishing, sharing of clinical trial results, opening up or sharing of research data, publication of software used in research under open source licences, estimation of the costs of open science, estimation of the academic impact of open science, estimation of the societal impacts of open science, study of values and beliefs in the research community, study of the evolution of citizen science, study of open citations, study of the impact of open science approaches on daily research processes, etc. 
We recommend that open science monitoring relies on open, transparent and reproducible methodologies that follow shared and agreed-upon principles.
Table of content
Part 1: Relevance	2
Part 2: Transparency and reproducibility	2
Part 3: Self-assessment and responsible use	3
Annexes	4
Contributors	4
About the Open Science Monitoring Initiative	4
How to share a comment or contact the Open Science Monitoring Initiative	4
How to cite the principles	4
Bibliography	5
[bookmark: _1xqwi4g29jlz]Part 1: Relevance
· Applicable and clear in scope: indicators must be meaningful, applicable and relevant for the specific monitoring task at hand, and their scope should be clearly defined. Any limitations or constraints on the applicability of indicators should be explicitly stated and clearly communicated.
· Meaningful for public policy: indicators should be available for various stakeholders to design their own open science policies, fostering evidence-informed decisions and actions, adapted to their specific context. Indicators are intended to inform public policy and should not be used for assessing individual researchers, such as in grant applications, recruitment, or staff promotion.
· Co-created: as much as possible, the adoption of indicators should be based on active, voluntary participation from relevant stakeholders. Indicators should be co-created with research policymakers, research-performing organisations, research-funding organisations, funding agencies and the research community through public consultation and dialogue. Stakeholders should have the agency to opt out of adopting indicators if they choose to do so.
· Inclusive: indicators should take into account the diversity of academic domains, social contexts and languages.
· Mature: the level of maturity of each indicator needs to be made explicit. Experimental approaches should be transparently labelled as such. Meta-research should be involved to estimate the maturity of new indicators both before and after making them public. 
· Indicators toolboxes for different contexts: to reduce complexity and minimise implementation efforts for organisations setting up open science monitors, the goal should be to identify toolboxes of basic indicators suitable for various contexts. This approach allows stakeholders to select indicators from these sets based on their specific needs and requirements.
· Comparable: indicators should aim to facilitate comparability between institutions, countries, regions, and research fields. Striving towards comparability while acknowledging the limitations to the applicability of any indicators in practice is a large part of the work of monitoring.
· Up-to-date indicators: Provide indicators that are regularly updated.
[bookmark: _847c6rlpbng5]Part 2: Transparency and reproducibility
· Communication for the general public: a clear communication of the conclusions drawn from the indicators, generated data  and visualisations, is needed for the interested parties.
· Public documentation of processes and methodology: a publicly available documentation should describe  data collection, data provenance, processing and implementation choices made by the monitoring project.
· Explicit data provenance: the whole data pipeline should be transparent and open. It should thus rigorously document the origin and the licence of each data point to provide clear provenance information. Partially undocumented information or unclear licences would prevent reuse of the whole data set.
· Open output data: output data should be open. New knowledge and data thus produced should be distributed under an open licence. In the particular case of indicators coming from text and data mining applied on texts protected by copyright, the output should be open, in compliance with copyright rules and privacy protection.
· Inclusion of FAIR and CARE principles: output data should be as much as possible compliant with the FAIR principles (Findable, Accessible, Interoperable, Reusable) as well as the CARE principles (Collective Benefit, Authority to Control, Responsibility and Ethics). 
· Sampling: when exhaustive data cannot be obtained, where this can be reasonably justified, indicators can employ randomised sampling and other well-established statistical techniques, interpolation and transparent heuristics, as long as these techniques are properly documented.
· Open-source software: software used for data acquisition and processing should be open source, versioned and published with adequate documentation on a platform that facilitates  collaboration and contribution, to foster open collaboration and reuse over the long term.
· Standardised indicators: core indicators are standardised using a public and collective definition procedure. Each indicator is publicly documented into a specification document.
· Transparency in the quality of indicators: accuracy (e.g. precision and recall[footnoteRef:1]), coverage and timeliness should be evaluated and ideally made public for each indicator. [1:  “Precision and recall are performance metrics that apply to data retrieved from a collection, corpus or sample space. Precision (also called positive predictive value) is the fraction of relevant instances among the retrieved instances. Recall (also known as sensitivity) is the fraction of relevant instances that were retrieved” (source). ] 

· Reusable by design: monitoring results and indicator outcomes should be accessible through APIs and bulk download features, updated on a regular basis.
[bookmark: _93qysyb34gh8]Part 3: Self-assessment and responsible use
· Self-assessment: initiatives that implement these principles are invited to assess their monitoring work on the basis of this document, and make the assessment public.
· Monitor for improvement: monitoring should be used to incentivise rather than punish lack of practices.
· Continuous assessment of the monitoring initiative: as any indicator could potentially facilitate gaming attempts, there is a need for  continuous assessment of indicators and methodologies, and the potential shift of practices in unintended directions.
· Adaptable: specifications may evolve over time. In such cases, changes and developments should be transparent and publicly documented.
· Avoid rankings: these indicators must not be used to create rankings, as mentioned in the CoARA Agreement.

	
These principles will be completed by upcoming technical specifications dedicated to their implementation
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[bookmark: _1qy2w5lkfkt9]About the Open Science Monitoring Initiative
The Open Science Monitoring Initiative brings together institutions and individuals involved in monitoring open science. OSMI aims to encourage the adoption of open science monitoring principles and to promote their practical implementation.
[bookmark: _qo725md3qb2f]How to share a comment or contact the Open Science Monitoring Initiative
You can contact the Open Science Monitoring Initiative to share comments or for any other purpose by writing to osmf@groupes.renater.fr 
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How to cite : Open Science Monitoring Initiative, Principles of Open Science Monitoring, Paris, 2024. DOI : 10.52949/4
Licence : This work is published under a CC BY Licence. 
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