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The dawning of the era 
of context? 



Research eras 

- Era of Discovery (1950s - late 1990s) 
- Era of Metrics (early 2000s - now)
- Era of Context (dawning)

Eras of research management

The Era of Metrics 
was the time of 

reductionism and 
the belief that data 
should drive rather 

than support 
decisions. The Era 
of Metrics is the era 

of the H-Index

Metrics are blunt tools (DORA, the 
Leiden Manifesto, the Metric Tide). 

Users prefer visualisation or graphs 
over a single number. They want a 

search result but also to contextualise 
it to make the right interpretation. They 
want to drill down but also to be drawn 

across data (e.g. interactive 
visualisations), and complex narratives 
are valued, not reduced, in pursuit of 

understanding. 

E.g. discover primary 
research to be up-to-date 

on the state of the art, 
knowing what to cite, 

seeing who in the 
community is engaging in 
which kind of research, 

who to contact to discuss 
a specific problem, etc.

Research eras 

- Era of Discovery (1950s - late 1990s) - Unaffected by evaluation, classic library use-cases
- Era of Metrics (early 2000s - now) - Evaluation, assessment, ranking optimisation 
- Era of Context (dawning) - Data to inform (not drive) decisions



Search tools reflect their eras



Example









Precursor

This is freely + openly available to researchers without creating an account. 
app.dimensions.ai



Background



Lack of innovation 
in the A&I space 

Duopoly of data 
providers

Metrics and 
indicators owned 
and controlled by 

data providers

Access for 
researchers via 

institutional 
subscription only

Data not available 
for consultancy 

services

High costs for 
only secondary 

data

What prompted us to develop Dimensions?



Six Digital Science companies worked together



Our partners offered important insights:

● Actual needs in research discovery, 
administration, and management 

● Needs within different disciplines 

● Regional differences 

● Best practises 

We worked with 100+ global development partners 



The ambitions for Dimensions - created with those partners

● Better context for scholarly work

● As free + open as possible

● Full text search 

● Modern application + integrated analyses + API

● Fast access to read full text 

● Inclusive approach to data (no exclusion of low-cited work)

● Editorial process against predatory/fraudulent journals

● Give users tools to decide what’s relevant 

● Interlinked data 

Create value, realise 
innovative approaches on 
many levels, starting with 

the basics!



Multiple metrics (developed by the 
community) and richer context

… available for researchers 
at no cost, fair costs for institutions!

Citation data: High costs, 
limited use only!

Simplistic metric driven
impact assessment

… data is a commodity, full 
innovation potential of the research 
community is enabled

Data monopoly 
blocks innovation

Key aspects we wanted to change



Data in Dimensions



What Digital Science already had on the shelves ...

Global patent 
database - more 
than 100M patent 

records

4.9 M projects in 
grant database, 

enrichment services 
and analytical 

application core 

Institution 
disambiguation, 

80k+ organisation IDs, 
openly available

Research information 
management system - 

deep knowledge 
about institutional 
requirements for 
data and metrics 

Serves publishers, 
access to full text of  
+70M journal article 

and books

Allowing researchers 
and institutions to 
store, manage and 
publish research 

related data 

Tracking attention in 
news, social media 
and policy papers - 

as an immediate 
resonance



● Journal articles, pre-prints and 
books/chapters

● 100M + records based on metadata

● Metadata and citations derived from 
multiple available databases 

● OA tagging 

● Rule-based document type identification

Publications (1/2) - Publication metadata backbone

PUBLICATIONS JOURNALS / BOOKS PRE-PRINT / OA Pipeline 2019/20



● Full text for 70M+ publications currently

● Direct relationships with >130 publishers

● Increased discoverability through

○ Full text index

○ Openly available discovery interface

● Highly contextualised

○ Related grants, publication references, 
related trials, related patents, related policy 
documents

○ Improved representation compared to the 
‘backbone’ records

Publications (2/2) - Full text processing

PUBLICATIONS

and 90+ 
other 
publishers



The metrics in Dimensions - close to the data

I4OC citations + own reference extraction

 …with an invitation to the bibliometric community 
to do research on innovative metrics on the 
Dimensions data and tool platform since Digital 
Science does not want to impose new metrics

* planned for future release

Altmetric 
attention scores

Funding 
amounts

Publication 
citations

Patent citations

Relative citation 
ratio

Highly cited*

SNIP/SJR

Field citation 
ratio

H-index*

Recent 
citations



● Project funding 

● 5M grants from +430 funders globally

● $1.5 trillion of funding

● Sourcing

○ Direct relationships with funders

○ Data available via APIs

○ Data available via websites which we 
crawl

Grants data

GRANTS



● US
● EP
● WIPO
● DE
● CA
● IN
● AU
● GB
● FR
● Hong Kong
● Russia

…China/Japan will be the next to be added.

Patents data

PATENTS



● ClinicalTrials.gov
● EU-CTR
● UMIN-CTR
● ISRCTN
● ANZCTR
● CHICTR
● NTR
● GCTR
● CTRI
● CRIS
● IRCT

… and more are coming

Clinical trials data

CLINICAL TRIALS



Over 400,000 policy document records, linked to 
publications

Including but not limited to:

● World Health Organization

● World Bank

● Centers for Disease Control & Prevention

● Government of the United Kingdom

● National Bureau of Economic Research

Policy documents data

POLICY DOCUMENTS



Processing: Enriching + interlinking

Categorization

Concept
extraction

Reference extraction

Researcher
disambiguation

Institution identification

Enrichment

Clinical
trials

Policy docs

Patents

Data sets Altmetric

Grants

Publications

Dimensions dataEnriched metadata

Publications

Grants

Patents

Clinical trials

References



Grants

The final result

4.9m
Grants

$1.5 trillion in 
funding

423k
Policy 

documents

490k
Clinical

trials

105m
Altmetric

data 
points

11m lin
ks

11
m

 li
nk

s
18

m
 to

 fu
nd

er
s

932k links
320k links

23k links

222k to funders

10m links 

170k links

227k to funders 

1m links

Status: July 2019

1.1bn links 

104m
Publications

Full-text of
+70m

1.2bn links 

39m
Patents

218m links 



Richer context



1-5 years from grant to publication immediate 2-3 years years years decades

Pre-publication Post publication

Data sets Clinical 
Trials

PatentsGrants

Policy docsResearch

Conferences

Altmetrics

Publications Citations

Richer context 



Investigators
Institutions
Sponsors

Field codes
(Pub references)

Geo

Assignee
Jurisdiction

Funder 
Patent categories

Status
Years

Field codes
Geo

Total
Recent

Field Citation Ratio
Relative Citation Ratio

SNIP, SJR
H-index

Citing categories

Title
Published by

DOI
Authors

Awardees
Institutions

(Resulting pubs)
Funders

Geo
Field codes

Authors
Institutions

Journals
Publishers

Geo
References
Citations

Field codes
(Supporting grants)

(Clinical trials)
(Patents)

(Policy documents)

Publications Grants

Altmetrics
Citations

Clinical 
Trials

Patents

Policy docs

Author 
Organisation

(Publication references)

Richer context 



Awardees
Institutions

(Resulting pubs)
Funders

Geo
Field codes

Incomplete grants

Title
Published by

DOI
Authors

Authors
Institutions

Journals
Publishers

Geo
References
Citations

Field codes
(Supporting grants)

(Clinical trials)
(Patents)

(Policy documents)

Investigators
Institutions
Sponsors

Field codes
(Pub references)

Geo

Total
Recent

Field Citation Ratio
Relative Citation Ratio

SNIP, SJR
H-index

Citing categories
JIF, other

Publications Grants

Altmetrics
Citations

Clinical 
Trials

Patents

Policy docs

Author 
Organisation

(Publication references)

Assignee
Jurisdiction

Funder 
Patent categories

Status
Years

Field codes
Geo

Richer context - quick comparison to traditional databases



Competition
Who are our 

competitors? What 
makes them strong? 

How should we 
plan?

Landscapes
What is happening in 

our top fields? 
Grant 

application support 
Should we bid? Who 
should? How do we 

make our bid stronger? 
Are other funding 

streams relevant for us 
to look at?

Strategy
What should we do 

in 5 years? What 
must make us 

different? How do we 
support it?

Impact
How impactful are 
we? How do we 

compare?

Collaboration 
Who do we 

collaborate with? Are 
they right for us? 

What are we missing?

Industry
Who can we work 

with? Who is looking at 
our research?

Where are we relevant?

Richer context - core use-cases

Open Access
How do we do? How 
do we compare? In 

which fields? Funded 
by whom?



+ Funding amounts, funders
+ Industry collaboration/attention

+ Translation into patient treatment 
+ Pub-level fields

+ Field-norm impact benchmarks
+ Social media attention

+ Attention by policy makers

Competition
Who are our 

competitors? What 
makes them strong? 

How should we 
plan?

Richer context - why it matters

Publications Grants

Altmetrics
Citations

Clinical 
Trials

Patents

Policy docs

Investigators
Institutions
Sponsors

Field codes
(Pub references)

Geo

Assignee
Jurisdiction

Funder 
Patent categories

Status
Years

Field codes
Geo

Total
Recent

Field Citation Ratio
Relative Citation Ratio

SNIP, SJR
H-index

Citing categories

Title
Published by

DOI
Authors

Awardees
Institutions

(Resulting pubs)
Funders

Geo
Field codes

Authors
Institutions

Journals
Publishers

Geo
References
Citations

Field codes
(Supporting grants)

(Clinical trials)
(Patents)

(Policy documents)

Author 
Organisation

(Publication references)



Sample analyses (excerpts) about context 



Multiple categorisation systems

All records in Dimensions are classified with these classification systems: 

- FIELDS OF RESEARCH (FOR)
- RESEARCH, CONDITION, AND DISEASE CATEGORIZATION (RCDC)
- HEALTH CATEGORY (HRCS)
- RESEARCH ACTIVITY CODES (HRCS)
- ICRP CANCER TYPES
- ICRP COMMON SCIENTIFIC OUTLINE (CSO)
- MeSH terms
- (NOT KAKEN AT THIS POINT)



Published fields in Japan’s research (2010-2019)

Level 1: All research (FOR codes)



Published fields in Japan’s research (2010-2019)

Level 2: Medical research (RCDC codes)



Who funded Japan’s research? (2010-2019)

Level 3: Cancer research (RCDC codes)



The point? 

Article-level classifications gives you the overview 
you need. 

What would your institution’s field-overview 
look like?



Name Country Grants Amount 
Directorate for Computer & Information Science & Engineering (NSF CISE) United States 991 $858.9M
National Cancer Institute (NCI) United States 656 $696.9M
Directorate for Mathematical & Physical Sciences (NSF MPS) United States 1,382 $612.3M
National Heart Lung and Blood Institute (NHLBI) United States 483 $534.0M
National Institute of General Medical Sciences (NIGMS) United States 407 $509.4M
National Institute of Allergy and Infectious Diseases (NIAID) United States 527 $483.7M
Directorate for Education & Human Resources (NSF EHR) United States 362 $365.7M
Centers for Disease Control and Prevention (CDC) United States 132 $348.0M
National Institute of Neurological Disorders and Stroke (NINDS) United States 407 $345.0M
National Institute of Diabetes and Digestive and Kidney Diseases (NIDDK) United States 310 $344.8M
Directorate for Engineering (NSF ENG) United States 934 $314.7M
National Institute of Child Health and Human Development (NICHD) United States 292 $278.2M
National Institute on Aging (NIA) United States 231 $277.8M
National Institute of Mental Health (NIMH) United States 225 $261.8M
Engineering and Physical Sciences Research Council (EPSRC) United Kingdom 100 $256.3M
Office of Science (DOE SC) United States 206 $215.4M
European Commission (EC) Belgium 58 $203.2M
Directorate for Biological Sciences (NSF BIO) United States 424 $180.0M
National Energy Technology Laboratory (NETL) United States 33 $174.4M
National Institute on Drug Abuse (NIDA) United States 146 $168.3M
Directorate for Social, Behavioral & Economic Sciences (NSF SBE) United States 608 $166.9M

Who funds Illinois research?



Name Country Grants Amount
Northwestern University (NU) United States 3,587 $2,646.1M
University of Illinois at Urbana Champaign (UIUC) United States 3,286 $2,003.6M
University of Chicago (UC) United States 2,492 $1,838.3M
University of Illinois at Chicago (UIC) United States 1,729 $1,151.9M
Rush University Medical Center United States 298 $307.7M
Illinois Department of Public Health (IDPH) United States 50 $257.6M
University of Illinois System United States 259 $211.9M
National Opinion Research Center (NORC) United States 95 $186.7M
University of Oxford United Kingdom 67 $170.4M
Argonne National Laboratory (ANL) United States 97 $166.9M
Gas Technology Institute (GTI) United States 34 $158.8M
Illinois Institute of Technology (IIT) United States 292 $153.2M
Loyola University Chicago (LUC) United States 274 $147.9M
Chicago Department of Public Health (CDPH) United States 19 $134.9M
University of Cambridge United Kingdom 66 $119.2M
University of Manchester United Kingdom 36 $101.7M
Imperial College London United Kingdom 45 $91.1M
Rehabilitation Institute of Chicago (RIC) United States 91 $87.7M
University College London (UCL) United Kingdom 50 $87.1M

Who receives that funding?



Name Field (FOR) Grants Amount
Medical and Health Sciences 11 4,848 $4,352.7M
Biological Sciences 06 2,721 $1,906.6M
Engineering 09 1,729 $1,108.4M
Information and Computing Sciences 08 1,645 $1,415.0M
Biochemistry and Cell Biology 0601 1,624 $1,225.9M
Public Health and Health Services 1117 1,299 $1,493.9M
Physical Sciences 02 1,134 $877.0M
Chemical Sciences 03 1,104 $678.3M
Neurosciences 1109 1,075 $887.5M
Genetics 0604 1,052 $822.0M
Clinical Sciences 1103 965 $889.1M
Artificial Intelligence and Image Processing 0801 937 $738.1M
Mathematical Sciences 01 926 $275.4M
Psychology and Cognitive Sciences 17 894 $692.9M
Psychology 1701 883 $689.8M
Materials Engineering 0912 864 $526.2M
Physical Chemistry (incl. Structural) 0306 843 $526.8M
Other Physical Sciences 0299 698 $580.4M
Information Systems 0806 662 $773.9M

Which fields are more funded?



Top-10 Illinois universities and funders



Top-10 Illinois universities and fields



Future publications will likely be based on 
this portion of funding 

Funding of Coronary Artery Disease (NEJM)



The point? 

Money matters in research. Without that context, some 
analyses become very one-legged. 



Who owns Japan’s patents?



Which fields were more patented? And by whom? 



The point? 

Comparing your strong fields with corporate patent 
fields can help your university find opportunities for 

corporate collaboration and tech transfer. 



Closed vs. OA in California since 1969

OA growth much faster than total growth

Probably embargo periods in effect



Let’s look at impact and attention

174%118%100%



Lost funder-ROI (measured by impact)



Lost or delayed tech-transfer opportunities

100%

40.7%

59.3%



Lost or delayed tech-transfer opportunities

   Embargo periods affecting patent-citations negatively from 2015?



The point? 

Open Access matters. Rich context helps us better 
understand how. 


