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Flexible and Agile, Coverage
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ERC: Three Dimensions of “Accountability” for Funding Agency

Y

Minimize Burden
The best amount of Data
and Quality Evaluating
Prevent the duplication of data
collection and thus minimize costs

Reporting

Public
Information &
Services

STAR METRICS:
Science and Technology for America’s Reinvestment: Measuring the EffecTs of Research on Innovation,
Competitiveness, and Science: National Science Foundation, National Institutes of Health

23



STAR METRICS PROGRAM

e STAR: Science and Technology for America’s Reinvestment

* METRIC: Measuring the EffecTs of Research on Innovation,
Competitiveness and Science

* is led by an interagency Consortium consisting of NIH, NSF and OSTP.

* The goal of the program is to create a data infrastructure that will
permit the analysis of the impact of science investments using
administrative records as well as other electronic sources of data.
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ERC: Three Dimensions of “Accountability” + STAR METRICS

Basic Information

topics and summary of
projects as well as people
and organizations involved

Minimize Burden
The best amount of Data

. and Quality
Rep0rt| Nng Prevent the duplication of data

Data: Project,

. _ collection and thus minimize costs
Person, Organization
Process: Funding Public
Activities Information &
Tools: Acquisition, Services
Extraction, Text J

Mining and Analytic

-

.

Evaluating

25
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ERC: Three Dimensions of “Accountability” + STAR METRICS

Basic Information

topics and summary of
projects as well as people
and organizations involved

Minimize Burden
The best amount of Data
and Quality
Prevent the duplication of data
collection and thus minimize costs

Reporting

Data: Project,
Person, Organization

Process: Funding Public
Activities Information &
Tools: Acquisition, Services
Extraction, Text /

Mining and Analytic

-

.

Evaluating

Information supporting
objective Assessment

whether the stated objectives of
their funding schemes are met as
well as quantitative and qualitative
information which allow them to
be put in context (benchmark,
understand the significance of
discoveries made.)

knowledge (e.g.publication, citations...)
economic (patents, products, spin-off
companies...)

workforce (employment, student mobility...)
+ Brain Power and Human Resources

social (e.g.health, environment, energy...)

Data: Measured Objects and Indicators
Publication, Patents, Products

Process: Monitoring and Evaluation:
Measurement Methods/Research
Excellence Framework

Tools: Analytic Tools e.g. for Shaping
Strategy 26
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ERC: Three Dimensions of “Accountability” + STAR METRICS

Basic Information

topics and summary of
projects as well as people
and organizations involved

Minimize Burden -

Reporting

Data: Project,

The best amount of Data
and Quality
Prevent the duplication of data
collection and thus minimize costs\_

Evaluating

Person, Organization
Process: Funding
Activities

Tools: Acquisition,
Extraction, Text
Mining and Analytic

Data: Aggregating Data and
micro-Linking Data

Process: Research utilizing
and commercialization
Tools: Mapping, Matching,
Chatbot, Recommendation

Public
Information &
Services

J

Meaningful Information

highlighting scientific discoveries
and their relevance.
policymakers and other
interested parties who can use this information,
Through SINGLE POINT OF ACCESS, COHERENCE,
RELEVANT CORRELATION

Information supporting
objective Assessment

whether the stated objectives of
their funding schemes are met as
well as quantitative and qualitative
information which allow them to
be put in context (benchmark,
understand the significance of
discoveries made.)

knowledge (e.g.publication, citations...)
economic (patents, products, spin-off
companies...)

workforce (employment, student mobility...)
+ Brain Power and Human Resources

social (e.g.health, environment, energy...)

Data: Measured Objects and Indicators
Publication, Patents, Products

Process: Monitoring and Evaluation:
Measurement Methods/Research
Excellence Framework

Tools: Analytic Tools e.g. for Shaping
Strategy 27
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Timeliness and Vitality
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SINGLE ENTRY, MULTIPLE USE
MORE DATA, BETTER DATA
Timeliness and Vitality
SINGLE POINT OF ACCESS,
COHERENCE, RELEVANT CORRELATION
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SINGLE ENTRY, MULTIPLE USE
MORE DATA, BETTER DATA
Timeliness and Vitality
SINGLE POINT OF ACCESS,
COHERENCE, RELEVANT CORRELATION
ZERO ADMIN TO KEEP THE PORTAL
UPDATED

TAsan1s nsdpvanmsgudesauariumanisdeniasdeya .
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CERIF Features

Multiple Language
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Scope: TH-C-RIF p—— cfFacility ] - Funding Program nesyu a9u.

= And Others
_ publications | cfFunding ] asnedi 7 - Call

[ cfEquipme ] - Project Funding

- Thesis a1s79di 10 )\ w—
- Publishing /ﬁ&_ A5197 4 - Research Datasets, Devices,
Channels cfResult and Design
/ Publication . - Software
- Item in Document e A3 6 - Images, Sounds, Videos
- Article in Journal cfResult ] cFResult - Websifer A .
Patent \ \ Product cfService M1

I 1 .
A15199 14 A1519% 1 S =————— - Eqw!:)ment
cfFederated Serv.lce
Identifier cfProject cfElectronic | - TEStmg Lab
e . Address - The RISs
- Institution’s Academic Staff d- - (OA-PMH Identify)
- Externa| Persons MN19749N 2 Gl’]ﬁ’]\‘i‘ﬁ 3 MN19190 11
- Publication Authors, Editors 0 chrganization
- Product Creators ciFerson Unit - The Research institution

- Patent Inventors, Holders - Universities
¢ - Other Organizations
~Conferences | [ / - Funders

- Workshops - The projects the

: e . - Publishers
- Semlr.1ars |\ cfEvent ’ !nstltutlon participates _ Product Contributors
- Meetings | = VY=—————— ansngit 13 n - Patent Holders
' -Sensitive Text - Testing Laboratory
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CERIF Base Entities

¢ ¢
QProject cfTitle

Person Organisation

cfiD

cfUR cfAbstract

cfAcronym

cfStartDate cfkeywords

cfEndDate

QOrganisationUnit
cfPerson cfiD
cflD cfDescription cfURI
cfURI cfAcronym
cfGender cfKeywords cfHeadCount
cfBirthDate cfCurrencyCode
cfTurnover




cfBibliographic
Note

cfVersioninfo

cfAbbreviation

cfName

cfDescription

CERIF Result Entities

cfTitle

cfSubTitle

cfAbstract

cfKeywords

cfName

cfAbstract

cfKeywords

cfVersionlnfo

cfKeywords

cfVersioninfo




M ) Publication
key =1 key =1D
A e
itn:- e | Publication year
- . Publishet
v Patent 0 Resource
=D - Identfier 0
Title of the patent _.“ Language code Research infrastructure
Date of initial registration - 5 LAccess nights
Publication number Person Peer revewed -
Date of issue key =1D Source Description —
Number of patent family Gender Place of resear sucture
\ J Name , Thesis Type of access
Nationalty {N: Document ype Use [ intensity of use
r . Date of birth Publication type Operator
Employed researcher Age group - y A
=D Staff category
calegory o] unit | \
Salary M} |key=I
Form of financing b ) Name
Porcesiage T uamepostion | 1 _ﬂ._ﬁu-mmmm
Start and end of conlract 1N}
Type of funding ed project
Highest academic degree Coordination role (instilution)
Type of work " Structured doctoral | Name of the speaker institution /
. - consorium leader
key=Pr 8 Startlend of project
’ . PhD siudent Amount of funding
=0 PhD student Title Grant agreement number
- Participating institutions External funding
SanoFnb Carktre participating Third-party funding income
Supenasor at facility institutions Title of the parent projed
S'M PhD program Financing the program \
cooperation pariners Speaker
Country of PhD authorization < J
Time of completion of the doctoral procedure =,
Jrllu assignment to the reporting institution PostDoc student

-
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Dﬁ CERIF Infrastructure Entities
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cfKeywords
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cfID

GService
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cfURI
cfAcronym




Unique Identifier

\ Person
Manufacturer | .
— ~  Service
Quantity | .
N\ / / Data
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description ;
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| country
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Owner |
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cfip
cfURI
cfNumber

cfTitle

ciBibliographic | efstartPage
[Mia ciEndPage
cfTotalPages.

cfVersioninfo
cfEdition

cibbreviation | CiSerles
cllssue

cfValume
cfISBN
cflsSN

cfsubTitle

cfAbstract

cfKeywords

ciDescription | cfResultProduct /]

cfFunding

‘ cfNarms

e |cfResultPatent
oD
ciAbstract | CfURI
r

cfFederated

fiD
cikeywords | cryg)
cfversioninfo

\

“,,d*ﬂ‘“ cfPerson

%

N

5

B cfBirthDate

3

b LITIN LIILILICY

P

cfversic

aqaaaaa

eflD
cfiD cfDescription cfURI

A\ E i
S ol cfHeadCount
A n
aver

cfGender cfkeywords

Coverage: Shared Research Facilities and Resources

1) For Sharing and Utilizing Research Equipment since Equipment costs can be very high,
2) Researchers and students to locate and book appropriate equipment,

3) listing the equipment and facilities available from the member universities.

4) to make equipment available to external bodies, including commercial organizations as well as other
universities.

5) Wisldasramanuideidu product/datasets {udy

6) Benefits of equipment sharing and the future: the major benefit of using a system like Stratoscope to
manage equipment and facilities is the available high-quality data. Because all of the information about
the kit is listed, the system can provide managers with reports covering, for example, Utilization levels,
Technical support, Maintenance contracts, Depreciation, Cross references with the university’s asset
register (value >£5,000/item)

7) Having a mechanism for charging means that those who run the facilities have an incentive to share

the income generated can be used to help with the equipment running costs.

m I I |

cfLanguage

cfEquipment Identifier

frastructure Entities

-/
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Current CORE Entities

Current
CERIF CORE

cOrganisationUnit_C
o| | cfOrganisationUnit_Proje
1 \i:Otganiutioannil_Resnltl’ublica
Organisation_Funding
*/cfProject_Project
cfProject_Classification
cfProject_ResultPublication

i
-

¢ cfProject_Funding
o cfResultPublication ResultPublication
¢ cfResultPublication_Classification

*  cfResultPublication_Funding

¢ cfFunding Funding

¢ cfFunding_Classification

CERIF - Tunorial
Deraiip Meeting May 26th, 2001, CIMECA, Bologna



cfPerson cfResultPublication
cfPersoniD Char(128) cfResultPublicationIiD Char(128)
cfBirthdate Date cfPublicationDate Date
cfGender Char(1) cfISBN Char(64)
Base Entity Link Entity

cfPerson_ResultPublication Base Entity

cfPersoniD Char(128)

cfResultPublicationID Char(128)

cfClassIiD Char(128) €

cfClassSchemelD Char(128)

cfStartDate DateTime

cfEndDate DateTime

Classification Terms Classification Scheme Name

Author — Publisher — Editor CERIF 1.5 — Dublin Core —




—m CERIF Semantics [Publication Types]

@.

Reference
Book

Publication
Types

Conference
Proceeding

Journal
Article Abstract

Conference
Proceeding Article

Journal
Article Review



CERIF Semantics

number of
incoming
citations

A number of
number of : self

Claims citations citations
IPR

of

number of
authors

received
Best Paper
Award

Publication_ Metrics

number of
external
institutes

Roles

ISI
Impact Factor
number of

download
Is of publication
type

number of
access

area/type of
research

number of
requests




Generic Classification Link Structure

CiClassld AMBENE |- e o
/ cfClassSchemeld dDate

Base object
(FK)
[J'I'ime range

Fraction
(optional)

Classification : cfClassification of validity

(FK)
Any aspect that can be expressed by a controlled vocabulary:

- Type

- Status

- Subject area
License
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Funding Performance

Table 1. Units of Assessment and their submission profile.

Research Performance

ICS= Impact Case Studies

Unit of Assessment (UoA code)

External research income in ££

No. of researthers stated

No. of HEls involved

No. of ICSs submitted

Clinical Medicine 1
Physics 9

General Engineering 15
CCMSLIM 36

ADS 24

Total

6 billion

2.4 billion
1.26 billion
64 million
129.09 million
9.84 billion

3926
1773
2553
1019
603

9874

31
41
62
67
25
226

383
203
291
160
80
117

doi:10.1371/journal.pone.0156978.1001
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reduced treatment time (1)
reduced treatment costs (1)

equal access to services (1)
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Indicators & Measurements: examples

* University U has published N journal articles
in diSCip“ne D in year Y Number of journal articles

* Department O has H-index H,
measured for years Y-9 .. Y,
based on the Web of Science data as of date D

H-index

* School S has attracted total funding F
foryearsY-2.Y Sum of funding



Measurement & Indicator (some examples)

—Economic and commercial

e Economic

_ Impact on business
» Improving performance of existing business
* Increased turnover

* Reduced costs

» New products/processes

* Creating
* Numbers of new products/service
* Commercialising
* Success measures

Extract from the MICE List of Indicators



Indicator & Measurements (other examples)

—economic and commercial

e economic

_ impact on business
» Improving performance of existing business
* increased turnover by 1.2M€ in 2012
* time savings of 14.56%
* reduced costs by 42%
» new products/processes

Measurement

* creating numbers of new products/services
* commercializing / other success measures

Extract from the MICE Project’s List of Indicators
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EX1-EX2: dayatiieusznaunisindulalunisasusiu 29u. STI Performance:
R&D Expenditures, GERD by a source of funds, GERD by field of Science

EX1 EX2

3.1.1. R&D expenditures

Expenditure and human capital for R&D are the main indicators for STI inputs for a country. According to
the UIS, R&D expenditure in Uzbekistan, expressed as the gross domestic expenditure on R&D (GERD),
has remained at 0.2% since 2008 (Figure 3). Between 2012 and 2017, the intramural R&D expenditure from
higher education and business enterprise sectors increased from 13.95% to 19.15%, and from 26.95% to

% GERD by source of funds % GERD by field of science

38.26% respectively (Figure 4). While the majority of R&D expenditure came from the government in the I I -
same period, it sharply decreased from 58.61% in 2012 to 41.23% in 2017. A modest but rising share of I I
R&D expenditure also came from the private non-profit organization sector (from 0.49% in 2012 to 1.36% I I -
in 2017). | |
GERD as a percentage of GDP I I -
03 ... SEOmapegectaOP I | i
032 B B B H B ¥ ® = = I ] -
02 | | )
iR 2 B B B B BB B _N
1B B B N BN B 8§ B 8§ N @ Business enterprise @@ @ Natural sciences ® Medical scie
@ Higher education @@ profit @ Agricultural sciences @ Social sciences

VME-E-B B B B B R B B @ Abroad @ Not specified & Humanities & Mot specified

0 . .

2008 2009 20102011 2012 2013 2014 2015 2016 2017

Figure 5. GERD by source of funds (2008-2017) Figure 6. GERD by field of science (2014-2017)

Figure 3. R&D sxpenditure in Figure 4. R&D by performance sector (2008-2017) Source: UIS, http://uis.unesco.org/en/country/uz?theme=science-technology-and-innovation

Uzbekistan (2008-2017)
Source: UIS, http://uis.unesco.org/en/country/uz?theme=science-technology-and-innovation
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EX3

2.3. HUMAN DEVELOPMENT

The Human Development Index (HDI) analyses countries’ social development on the basis of three
variables: life expectancy, education and living standards. Even though Uzbekistan's HDI is still below the
average of the high human development group (0.757), as well as the average of the European and Central
Asian countries (0.771), it has increased from 0.595 to 0.710, equivalent to a rise of 19.3%, between 2000
and 2017% (Figure 1). During this period, life expectancy at birth increased by 4.9 years, years of schooling
rose by 2.4 years and expected years of schooling increased by 0.7.

Figure 1. Human Development Index, Central Asia countries (2017)
Source: UNDP*

EX4

In the 2010s, the government started to put emphasis on innovation and entrepreneurship as the key tools
to solve socio-economic issues, as well as to boost economic productivity. Thus, in 2012, the Committee for
the Coordination of Science and Technology Development formulated the R&D priorities for the country,
including the development of an innovative economy.*' In 2017, the government also created the Ministry
of Innovative Development® (see Section 4).

1985 1987 1989 1991 1993 1995 1997 1999 2001 2003 2005 2007 2009 2011 2013 2015 2017
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EX5 EX6

3.1.2. R&D human capital

In Uzbekistan, the number of researchers (both full-time equivalents (FTE) and headcount) has slightly
changed between 2008 and 2017. The number of researchers (headcount) was 998.41 per million inhabitants
in 2017, and the number of researchers (FTE) was 496.34 per million inhabitants in the same year (Figure 7).
The gap between the number of FTE and headcount researchers widened between 2008 and 2017. Female
researchers as a share of total researchers remained fairly constant between 2008 and 2017 (both FTE and
headcount) at around 40% (Figure 8).

Researchers per million inhabitants % Women as a share of total researchers
1,200 - - _____ 100= = = — — m o

Figura 9. Reszarchers by sector Figure 10. Researchers by sector of employment
of employment (FTE) (headcount)

Source: UIS, http://uis.unesco.org/en/country/mz?theme=science-technology-and-innovation

Figure 7. Researchers per million Figure 8. Women as a share of total
inhabitants (2008-2017) researchers (2008-2017)

Source: UIS, http://uis.unesco.org/en/country/uz?theme=science-technology-and-innovation
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A closer look at the patent data indicates that resident patent applications rose from 238 to 470 between

2009 and 2018, while non-resident applications changed slightly from 174 to 180 in the same period
(Figure 11).

Changes in patent grants have not been remarkable: the number of resident patent grants rose from 129
in 2009 to 149 in 2018, whereas that of non-residents fell from 106 to 70 in the same period (Figure 12).

2009 2010 20711 2012 2013 2014 2015 2016
- F ident e Non-Resident & Abroad

Figure 12. Patent grants in Uzbekistan (2009—2018)
Source: WIPO, https://www.wipo.int/ipstats/en/statistics/country_profile/profile jsp?code

2009 2010 2016 2017

Figure 11. Patent applications in Uzbekistan (2009-2018)
Source: WIPO, https://www.wipo.int/ipstats/en/statistics/country_profile/profile.jsp?code=UZ




EX9

The number of scientific and technical journal articles® increased from 277.7 in 2003 to 357.4 in 2016,
although they fluctuated substantially, according to the World Bank collection of development indicators

(Figure 13).¢

v

EX 9. garununisiiinauaesnig
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100

2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016

Figure 13. Scientific and technical journal articles in Uzbekistan (2003-2016)
Source: World Bank, https://data.worldbank.org/indicator/IP.JRN.ARTC.SC
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SINGLE ENTRY, MULTIPLE USE
MORE DATA, BETTER DATA
Timeliness and Vitality
SINGLE POINT OF ACCESS, COHERENCE, RELEVANT CORRELATION
ZERO ADMIN TO KEEP THE PORTAL UPDATED

THREE PRINCIPLES NEEDED

Use the Right Unit of Analysis Use the Current Technology Collaborate with the Scientific
community
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THREE PRINCIPLES NEEDED for Data Infrastructure DESIGN

a Use the Right Unit of Analysis

the new reporting The appropriate unit of The appropriate outcomes
demands on agencies analysis in that of scientific investments
require a new structure is scientists are the creation,
management information  3nd clusters of dissemination, and
structure needs to be scientists adoption of knowledge

built with a different
conceptual basis



THREE PRINCIPLES NEEDED for Data Infrastructure DESIGN

Digital technology can
be used simultaneously
to reduce the need for
manual reporting

e Use the Current Technology

Digital technology can be used
to facilitate the capture of
appropriate outcomes —
substantially improving the
quality and reliability of the data
infrastructure.



THREE PRINCIPLES NEEDED for Data Infrastructure DESIGN

e Collaborate with the Scientific community

Domain scientists have the
deepest understanding of the
appropriate data and metrics
that should be used to
describe the creation,
transmission, and adoption of
knowledge in their fields.

Social and behavioral
scientists have the best
understanding of how to
theoretically and empirically
tease out the impact of
interventions.



Evidence Needed for Correct Policy Decision

Without linked data, the
examination of output metrics

It may be useful to illustrate the leads to pure speculation (the act

importance of linking output
measures to the characteristics of
scientists.

of guessing possible answers to a
guestion without having enough
information to be certain)— and

possibly incorrect policy decisions.




DEMO: FRIS Research Portal

https://researchportal.be/en
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