Pﬂth@% Unvailing Open Science Impact: Findings and Insights from the PathOS Project

Open Science Impact Pathways

Existing evidence for Impact
725 Scientific Papers )

PathOS Objective Existing Evidence

Mechanisms that drive impact:
public participation, collaborative

SOCietaI ImpaCt ° creation of data, uptake of data

and stakeholder engagement

|ldentify and quantify the of Open Science
across academia, society, and the economy to enhance
understanding and drive informed policy-making.

Academic Impact

citizen science e 163 (83.2%)

Beyond state of the art Open Access 233 (47.6%)

Citizen Science * 129 (26.4%)
Open/FAIR Data * 67 (13.7%)

open access ———e 28 (14.3%)

Map the Causal Pathways for Open Science

Open Science general — 21 (4.3%)

Design and estimate OS Impact Indicators for selected case studies Open Evaluation =220 (4.1%)

Open Methods —=10 (2.0%) open code + 2 (L0%)
Use data-driven, Al-assisted methodologies Open Code —=9 (1.8%) m | m
\ \

Formulate a Cost-Benefit Analysis framework for Open Science

open science general ® 3 (1.5%)

4 )
B 4 education and awareness e 112 (57.1%) )
Citations * 198 (29.2%) climate and environment ® 96 (49.0%)
. . . Quality * 167 (24.7%)
Based on InveStlgatlve Case StUdles Efficiency & Productivity * 114 (16.8%) social engagement e 63 (32.1%)
Equity, Diversity & Inclusion * 55 (8.1%) ’
Relse ———— 38 (5.6%) policy and governance e 50 (25.5%)
Ethics & Integrity 29 (4.3%) equity and empowerment o 36 (18.4%)

Reproducibility —— 24 (3.5%)
Collaboration — 16 (2.4%) health —— e 33 (16.8%)
Novelty —= 15 (2.2%)

trust and attitudes towards science —e 14 (7.1%)

Trust — 12 (1.8%)
. Other —9 (1.3%) m L privacy/ethics o 1 (0.5%) m

Economic Impact

Scarce company data

Cross cutting effects due to
Open Research data from
National Repository

Accelerating collaborations Research data and knowledge /
within academia & industry use in non-academia

Challenges & Implications

: No clear definitions for OS

Many theoretical papers on expected gains, but few impact
with real evidence
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: Hard to directly measure

< N = Most papers on Open Science, OA and Open Data, impact relationships
COVID-19 case study: open Emerging Topics: Inmovation from open research few on Citizen Science, Open Source or Open Code
artefacts and their role in the Open Access in Al and Climate - R
. e | obust evidence missing in

adoption of scientific Gender Dynamics and Industr e e . . .

developments moact g Most evidence comes from the medical and biotech many areas, streetllght effect”

ovic R sector

Indicators - State-of-the-Art ) Case Study —-Emerging Topics: Open Access in Al and )
Climate Gender Dynamics and Industry Impact
Academic: Well-developed for traditional metrics, e.g., citations , ..
What We're Investigating Methodology
Open Science: Practices are well-covered. Training and policies need better indicators ,
= Innovation Impact: Effect of Open = MAIN Data Sources

Reproducibility: Challenging to measure. Some indicators under development - in Access (OA) on Al in climate o |
collaboration with TIER2Z project Innovations. o OpenAIRE Graph: 195M publications, 4M projects.

) ) . o PATSTAT: 200M patent records.
Societal & Economic Impact: Less developed and harder to measure = Gender Analysis: Impact of OA on

Wotrr?en rsfrepresentaﬂon n = Al-Driven Analysis: Leveraging Al and expert
authorship. guidance to link information from large datasets.t
Use of Proxies .
_ Causality - Challenges . . N\
. dansoliees
Academic Impact ° Complex Re.lat!onshlps. MU|t|p|e faCtorS 5 gofir;?:sb“y E dpnowoe full - texts
Readership impact Uptake in and impact on to societal issues make eStab“Shlng dlreCt Causal ||nkS : DN . J E
Citation Impact Uptake by media d|ff|CU|t ig o o e E @@:ﬁg?ﬁ? L
Collaboration intensity Scientific literacy ; fogreoators GRS E £5 OpenARE l. O AlRE
Diversity lIntake bv nolicv makers Increased | "mb"*e"ampleﬁ : £ =BROKER : T — — — o pen
N . o o | F EPIsciences Aggregation miin Deduplication inference Finalisation
lEXttradacadlem'CCO”aborat" roducibiliy collaboration after Open Data policies could N emmee———— I ’- Graph
nterdisciplinary ntroduction to Reproducibili . . e [ e )
Consistency in reported numbers a|SO b.e due tO m(.)re fundlng or tralnlng, i Instrumental data sources '; Public Graph Dataset & AP
Science-industry collaborat ~ Impact of Open Code in research COmp|ICatIng attl‘lbutlon ; From OpenAIRE partners:
Innovation output Impact of Open Data in research i - op=v ores m open @PC
Socially relevant products & - Inclusion in systematic reviews or meta e Causal Thinking in Interpretation: | Ao heren. Brone.
Fconomic growth of Compg | of replication Indicators alone are s A N oo 08¢ o
Cobour MErKELMBICONO  potrt of publicatons insufficient—interpreting their significance  @core ORCID @ees Pea)o 8‘%
Reuse of code in research requires understanding causal pathways ' DataCite vevesi ) Pobed o B | B <
Reuse of data in research : | * *
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Cost Benefit Analysis for OS: UNIPROT

—

Methodological Insights semontcScholr {H

e Causality: Establish causal links through control @ @
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equipment, personne |

il ! S, groups, using big data and expert guidance. Fender Classiieaton fool
= I([o=l Desk | | 6= ‘ L User -1
% :- research: - | Interviews ) E I:-:Jurvey . . . : . : . la —
o - - - providr s ot Transaction  Policy Analysis: Al-driven indicators provide fumn
S il cost savings evidence-based, granular, historical, and predictive PATSTAT ;j
e

{ insights for decision-making.

Provider operational Access cost

savings

| ,<> SCINOBO

 Tracking Innovation: Identify emerging topics in. l
climate research, capturing new areas of innovation. @ EHGOALS

an Q@ =

Labour cost
savings
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e Transparency: Utilize open data and transparent

: “avsis 2 - practices for data validation, reusability, and clear == @ m
< " research processes. .
g p -S:DG targets

The value of UniProt
ALL USER POPULATION LOWER BOUND | UPPER BOUND \
COSTS Frameworks Case Study Deep Dives
Total al OFEX 14,664,728 Pathos ... a . .
T S : « OS Impact Pathways « OS impact assessments, Causality focus
Srher OPEX 4’25{] ‘836 Welcome to the PathOS Open Science Resources Hub °® Cost_Benefit AnaIySiS for OS o COSt—Beneflt evalua.tlons (EIler UnlprOt

i & RCAAP case studies)

Travel (EUR) 135,377
Equipment (EUR) 1,455,562
Consumables and publications (EUR) 69,465
Overheads (EUR) 2,600,433
Total USER costs (EUR) 7,381

Handbook of OS Indicators

e Indicator "Recipes”
e TOools and Datasets

Training & Engagement

e Training for policy-makers &
research administrators

: — Literature Insights & Registry Recommendations
14,672,109 o Lit Review on OS impacts e Synthesis
e Online registry of OS stories e Policy Briefs
Transaction cost savings 1,276,382
Access cost savings 39,870,24 I 2

Open Science Stories Registry ®
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Training Programme

Feedback & Dialogue

TOTAL BENEFITS 373,312,647 565,146,765
TOTAL NET BENEFIT PER USER 3,567 5,475

Note: The table reports the average annual values calculated over the period 2023-2017. All values are expressed in

2024 EUR. For total user costs, only the value of community contribution costs was included in the analysis. As

explained in Section 3.2.2, training costs were considered negligible compared to alternative scenarios, while access A training programme for policy makers,

policy officers and research
administrator;

costs were factored into the calculation of access cost savings on the benefit side to avoid duplication and thus were ; Fece;ba% .
° GitHub editing
excluded from the total user costs.

* Validation Campaign (via email) — Sign up! 0 2 :
\ / \ ® Share your Open Science Story
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