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PART I: 

 
RESEARCH PERFORMANCE EVALUATION 
 
& BIBLIOMETRIC ANALYSIS 
 
 



 

Academic Research Performance Assessment 
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Qualitative: Peer review – subjective judgements by experts 

Quantitative: Metrics – measuring the impact of research 

 

 

It can occur at different levels: 

Paper/Academic 

Department/University 

National/International 

 

 

Why measuring research quality is important? 

Allocating funds e.g. funding, grants 

University Rankings, League tables (THE, ARWU) 

Jobs and promotion 

 



 

Peer Review 

 

• Peer review: A group of expert scholars, working in the same 

scientific area (peers) that evaluate submitted research work, 

performance of academics or assess scientific journals in a 

particular field.  

 

 

   Limitations: 

• Time consuming, expensive 

• Experts can genuinely disagree (referees) 

• There are unconscious and conscious biases 

• Is surrounded with mysticism and  can create an elite club 

which can be difficult to enter  
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Citation Analysis 

Bibliometrics/Scientometrics/Infometrics 

Citation is the basic unit of quantitative evaluation of research  

Citations measure the number of times a paper has been cited as 

a surrogate for its scientific impact / utility / merit 

 

 

 
 

 

 

 

 

 

Main driver of citations? 

The journal itself (JIF, average citation rate, journals ranking list) 
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Eugene Garfield‟s “Association Of Ideas Index”-1955 
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 Web of Science is the “web” presentation of journal citation indexes 

developed five decades ago by Dr. Eugene Garfield, founder of ISI (now 

Thomson Reuters SSR) and an icon in the realm of scholarly information 



 

Why bibliometric methods and citation 
analysis are gaining popularity? 

 

+ Availability of bibliometric data e.g. online bibliometric databases 

+ Objective, easy and low cost procedure 

+ Positive correlation with peer review 

 

However... 

 

- No qualitative differentiation between citations 

- Technical errors 

- Citations measure scientific impact/ utility/ merit, not quality 

- Citations vary across different subject fields and time 

- Citation coverage depends on their sources 
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Where do citations come from? 
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• Web of  Science  

• “Multidisciplinary” coverage 

– enable to analyze the whole context of scientific research 

 

• “Multiyear” coverage 

– enable to analyze the history and development of sciences 

 

• “Cover to Cover” policy 

– enable to follow the flow of a topic regardless of communication type  

 

• “ALL Authors, ALL Addresses” 

– enable to analyze by author name, by institution 

 

• “ALL Cited References” 

– enable to perform analyses on literature that is not indexed 

 



 

Selection Process For The  
Web Of Science Core Collection 

12500 selected Journals 

 
12000 annual selected 

conferences 

53000 selected books 

 



 

Web Of Science Core Collection:  

Data Capture And Quality 



 
PART II: 

 
CITATION ANALYSIS:  
 
APPLICATIONS & DATA 



 

Applications of Bibliometric Analysis 
 

1. Quantification: 

• Data reduction (extracting essential information) 

• Data cleaning and data disambiguation 

 
Data 

•Web of Science 

Thomson Reuters 
Expertise & 
Processing 

• Address unification 

• Data cleansing & 
standardization 

• Normalization & 
baselines 

InCites 

• For more than four decades Thomson Reuters has provided a wide 

range of tools and services supporting research evaluation. 

• Our specialist work with Web of Science data and ensure maximum 

standardization and unification before delivery to customers. 

• Not just simple counts and averages, but real metrics founded on 

baselines for comparison and normalized statistics. 

 



 

Applications of Bibliometric Analysis 
 

2. Measuring: 

• What can and what should be measured? 

• What are appropriate measures for the purpose? 

 

  Top Performance  

and   

 Scientific Excellence 

          Normalization 

Productivity 

and  

Impact  

Scientific 

 Collaborations 

 

• Hot Papers 

• Highly Cited Papers 

• ESI Most Cited 

• THE Ranked 

 

 

 

 

• % Documents in 1%  

• % Documents in 10% 

• Average Percentiles 

• Average Quartiles 

 

 

 

 

 

• Research Fronts 

• Co-citations 

•Bibliographic Coupling 

• Baselines 

 

 

 
• International 

Collaborations 

• % International 

Collaborations 

• % Industry 

Collaborations 

• Normalized Citation 

Impact 

• Normalized Citation 

Impact – Country 

Adjusted 

•Journal Normalized 

Citation Impact  

• Fractional Counting 

• % Open Access 

• Grants 

•Self-Citations 

• Patents 

• h-index 

• Citation Impact 

 

•Impact Relative to 

Country 

•Impact Relative to Area 

•Impact Relative to 

World 



 

Applications of Bibliometric Analysis 
 

3. Benchmarking 

• Comparison (like with like) 

• Putting data into context  

• Consider limitations 

 



 

Applications of Bibliometric Analysis 
 

4. Presentation and interpretation 

• Visualizations + interpretation of observations 

• Linking bibliometric indicators to results of other methods 



 

WEB OF SCIENCE 

Core Collection 

Science Citation Index 

Expanded 

Social Science Citation Index 

Arts & Humanities Citation 

Index 

Conference Proceedings 

Citation Index  

Book Citation Index 

Web of Science 

Documents 

 
WEB OF SCIENCE CORE COLLECTION 
THE SOURCE OF ALL MAJOR EVALUATION EXERCISES 

% Open Access 

Journals 

h-index 
 Industry 

Collaborations 

Hot Papers 

 Highly Cited  

Papers 

  

Percentiles 

International 

Collaborations 

THE Ranked 

ESI Most Cited 

Normalized  

Citation 

 Impact 

Author 

Collaborations  

Journal 

 Normalized 

 Citation Impact 

Citation 

 Impact 

 

Productivity  

and impact 

Advanced  

normalized  

bibliometric 

methodologies 

Scientific 

collaborations 

Top performance 

 and   

scientific  

excellence 

 

Accountability  

measures 

 

Support  

funding  

proposals 



 



 

The “SHANGHAI RANKING” 



 



 
PART III: 

 
BIBLIOMETRIC INDICATORS 



 

% Documents Cited 

The percentage of documents that have received at least one 

citation in a set of publications 

Citation Frequency Distribution 

 
Out of 123,565 

publications, 41,691 have 
never been cited (34.5%).  

 

% Documents Cited  = 65.5% 
 

 

Bibliometric data can 
be  highly skewed 

 

 

 

 

 

Measuring productivity 
and impact of 

research output is not 
enough 

 

 

 

 

 

 

 

 

Need for more 
meaningful metrics for 
research performance 

evaluation 

 

 

 

 

 



 

Citation Impact 

The total number  of citation dived by the total number of 

publications in a set 

• Also known as „Average Citation Rate‟ or „Citations per Publication‟ 

Example! 
Total 

Publications 

Total 

Citations 

Citation 

Impact 

Researcher A  1 50 50 

Researcher B  10 200 20 

Researcher A: Citation Impact = 50  

Researcher B: Citation Impact = 20 

 

 Even though Researcher B has published more documents and received more 

citations overall.   
Does not account for differences in the fields 



 

h-index 

A researcher has an h-index, if he/she has at least h publications 

for which he/she has received at least h citations 

• Introduced by physicist J. Hirsch in 2005 

+ combines productivity (number of documents) and impact (number of citations) 
+ can be applied to any level of aggregation  
+ encourages large amounts of impactful research work 
 
- highly time-dependent measure 
- ignores the researcher‟s age  
- does not account for field differences 

 
 
 

Example! 
Total 

Publications 

Total 

Citations 

Citation 

Impact 
h-index 

Researcher A  1 50 50 1 

Researcher B  10 200 20 10 

Researcher C 10 200 20 5 



 

Differences in average citation rates 

Citation Impact can 

vary significantly 

across different 

disciplines and time 

periods. 

 

Cannot be compared 

without some form of 

normalization to allow 

for the differences in 

fields and time 



 
The average number of citations varies 

significantly across disciplines   

(Field normalization) 

The average citation maturity rate differs 
between fields  

(Field, Time normalization) 

Citations are dynamic; they grow over time 
and cannot be compared across different 

time periods 

(Time normalization) 

Different publication types have different 
citation behaviour  

(Publication type normalization) 
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Why Normalized Bibliometric Indicators?  
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Normalization at the Article Level 
„How many citations should I expect from my papers?‟ 

How do my papers perform in my field?‟ 

„How do other researchers perform in my field?‟  

„How do my papers perform in the journals I publish?‟ 

„How is my research perceived by the journals I publish in?‟ 

„Knowing I am better than average is not enough. Where do my 

research papers stand in competition to other similar papers?‟ 

The ratio of 

all citations 

over all 

publications 

in a given 

year, journal 

and 

publication 

type 

Indicator of 

performance 

in the field: 

If>1, performs 

higher than 

average 

If<1, performs 

lower than 

average 

The ratio of 

all citations 

over all 

publications 

in a given 

journal, 

year and 

publication 

type 

Indicator of 

performance 

in the 

journal: 

If>1, 

performs 

higher than 

average 

If<1, 

performs 

lower than 

average 

Percentile is a value 

above which a certain 

proportion of the  

observations fall  

 

Percentiles allow the 

classification of 

publications into 

meaningful citation 

impact classes 

 

The smaller the 

percentile number, 

the higher the 

number of citations 

A class of advanced 

bibliometric indicators 

for quantitative 

research performance 

evaluation 



 

Examples of how InCites users are applying the data 

• Identify high-impact researchers in each department and use them as 

mentors for other faculty members. 

Example! 
Total 

Publications 

Total 

Citations 

Citation 

Impact 
h-index 

 

 

 

NCI 

 

 

 

JNCI 

Researcher D 66 290 4.39 9 1.32 1.86 

Researcher E 62 289 4.66 9 0.45 0.72 

Monitor research 

performance in the 

field: 

If>1, performs higher 

than average 

If<1, performs lower 

than average 

Monitor research 

performance in the 

journal: 

If>1, performs higher 

than average 

If<1, performs lower 

than average 

Differentiate between research output of same productivity and 

impact in terms of its performance in category and journal dataset 

and use information to enhance your research performance 

Normalization at the Author Level 



 

Normalization at the Institutional/National Level 

The ratio of the average citation rate of a set of documents divided by the world average citation 

rate, normalized for research field, publication year and publication type 

 

• NCI compares “like with like” 
 

 

 

 

 

 

 

 

 

  
USE: NCI is the ideal indicator for National and International University Rankings 
 

NCI is independent of the size (high/low productivity) and subject mix 

(Sciences, Social Sciences, Arts& Humanities) that an institution/country is 

publishing in 
 

 NCI allows comparisons between institutions of different sizes and different 

subject mixes 
 
 

Actual Number of Citations for an 

Article, in the field of Mathematics, 

published in 2004...  

E.g. 15 citations 

Expected Number of Citations for 

an Article, in the field of 

Mathematics, published in 2004... 

E.g. 8 citations 

vs.  



 

Normalized Citation Impact (NCI) 

For example, lets try to compare LSE and Tsing-Hua University.. 

Different Publication Output Different Research Areas 

Different Publication Types 



 

Normalized Citation Impact (NCI) 

The Normalized Citation Impact 

indicator allows meaningful 

comparisons of  

institutions/countries in 

different subject mix and  

different publication rates 

  

 „How do my papers perform in my field?‟ 

 „How do other institutions perform in my field?‟  

  

 LSE has a higher NCI 

even though it  

publishes less output 

and is mainly active in 

the Social Sciences 



 

Top Performance Indicators (ESI) 

A class of selected indicators measuring scientific excellence and top performance 

which can be used to benchmark research performance against field baselines 

worldwide. 

 

Citation Percentile Data years 

examined 

Highly Cited Papers 1% 10 

Hot Papers 0.1% 2 

Researchers 1% 10 

Institutions 1% 10 

Journals 50% 10 

Countries 50% 10 

Low  

Meso 

 

High 

Level of 

Aggregation 



 

1. When paper A and B are 

“co-cited” by paper P,  

A and B are likely to have 

topical similarity. 

2. When co-citation is 

frequent, it forms a group 

of papers that are topically 

associated to one another. 

 

A 

P 

B 

A 

B 

C 

Co-Citation Analysis 

Co-Citation Analysis and Clustering: How Does It Work? 
 
Counting the number of times that a given pair of documents (or authors or 
journals) are co-cited. The more papers that co-cite the pair, the stronger the 
relationship. This relationship is dynamic (new papers may be published which 
cite the pair) and forward looking. 
 
 

Henry Small, “Co-Citation in the Scientific Literature: A New Measure of the Relationship 

Between Two Documents,” Journal of the American Society for Information Science, 24(4): 

265-69, July/August 1973 



 

Bibliographic Coupling  
 

How it relates to but is different from Co-Citation? 

• Counting the number of references that a given pair of documents have 

in common. The relationship between documents is stronger if they have 

more cited references in common. This relationship is static over time 

and retrospective. 

 

M. M. Kessler, "Bibliographic Coupling Between 

Scientific Papers," American Documentation, 14 (1): 

10-25, 1963 

A 

B 

X 
coupled 

Papers A and B are 

related because they 

both cite paper X 



 

A 

B 

C 

are highly 

cited and 

influential 

papers that 

have left a 

mark in their 

field 

A 

B 

C 

Co-citing papers 

reveal the uptake of 

data, techniques and 

concepts revealed in 

the Core Papers 

The name of the 

Research Fronts 

comes from a 

summarization of the 

titles of the citing 

papers 

Research Fronts (ESI) 

Top Five Research Fronts in Space Science 

Clusters of papers belonging to the 1% most highly cited  papers that are frequently cited together;                   

 A Research Front is formed. 

 

Research Fronts consist of a group of highly cited Core Papers and a set of Citing Papers that 

frequently cite the Core Papers 

 

 

 

 

Research fronts are 

drivers of innovation 

and scientific 

discovery in their 

fields 



 

International collaboration has intensified and is often regarded as an indicator of quality and a way 

to develop and disseminate scientific knowledge 

 

Funding agencies  such as EU, stimulate collaboration by applying it as a funding criterion 

Scientific Collaborations 

The number of documents that has been found with at least two different countries in the 

affiliations of the co-authors, in a set of documents.  

 Which are the top international   

collaborations of  Vilnius 

University in terms of 

productivity (publications)?  

With which countries 

Lithuania produces the 

most impactful 

collaborations (citations)?  



 
PART IV: 

 
INCITES NEXT GENERATION 



 

InCites Next Generation 

 
User friendly and interoperable platform combining all TR analytic products 

Create research entities at all levels 

 (author, research group, institution, country, field, publication output) 

 Select from a wide range of advanced bibliometric indicators and baselines  

Apply flexible analysis with multiple filters  

Analyze big datasets instantly  

(Create customized datasets in WoS and export them to InCites for analysis, coming soon)  

Produce enhanced visualizations, user friendly reports and comprehensive tables 

Benchmark Analyze Collaborate Evaluate 



 

InCites Data Overview 
 

• SCIE, SSCI, A&HCI, CPCI-S, CPCI-SSH, BKCI-S, BKCI-
SSH 

Source Edition: Web of Science 
Core Collection  Data 

• ALL Citing Edition:  

• ALL (Articles, Reviews, Letters, Editorials, 
Conference Proceedings, Books, Book Chapters, etc)  

    Document Types: 

• 4,600 unified organizations Organizations: 

• 220 Countries Regions: 

• 11 Discipline Schemas (including WoS & ESI 
categories and regional schemas) 

Subject Schemas:  

• 98,000+ Publication types from Web of Science Core 
Collection 

Publication Types: 

• 1 Year, Cumulative Time Period:  

• Will be updated bimonthly Data and Benchmarks: 

• 2004-2013 (30 years of historic data coming soon) Source and Citing Years: 



 

INCITES 

 

Live Demonstration 
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Country Comparisons - Productivity 

Need to consider the 

publication practices and 

fields of research;  

 

Do we follow a dominant 

“quantitative  

publication” strategy or 

are we more selective in 

what and where we 

publish? 

Get access to the underlying 

data down to article level at any 

time 



 

Country Comparisons - Impact Relative to World 

 

Impact shows a 

constant upward 

trend, which is a 

good indication of 

improved 

research 

performance 

Dotted Line 

indicates the 

World Average 

Impact, which is 

always 1 



 

Country Comparisons – International Collaborations 

 
International 

collaborations are 

considered to be 

drivers of impact 

(citations)  

 

International collaborations 

require considerable effort 

and funding. 

 

Does international 

collaboration pay? 

 



 

International Collaborations - Countries 

With which 

countries Lithuania 

has produced most 

collaborations (#of 

documents)? 

With which 

countries Lithuania 

has produced most 

Highly Cited 

Papers? 



 

International Collaborations - Institutions 

With which 

institutions Lithuania 

has produced most 

collaborations (#of 

documents)? 

Which are the top 15 

institutions that 

Lithuania produced the 

best performing 

collaborations (NCI)? 



 

Industry Collaborations – Impact of publications 

How impactful are 

Lithuanian publications 

in collaboration with 

the industry?  



 

Which disciplines are Lithuanian researchers 
more active? 

 



 

Assess your journal strategy in all disciplines with 
journal ranking indicators 

 
Identify an area 

you want to 

improve your 

performance 



 

Form your publication strategy in Materials Science 

..and assess the 

performance of the 

journals you are 

publishing in Materials 

Science with advanced 

journal ranking 

indicators  

Identify in which 

journals you publish 

the most.. 



 

In which journals Lithuanian Researcher are 
publishing the most? 

 

In which journals 

Lithuanian 

researchers are 

publishing the most in 

the last 10 years? 
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INCITES PROFILING SYSTEM  
Powered by Converis 

A full research management 

information system with unique 

bibliometric analysis capabilities 



  

Core 

Module 

Publications 

Management 

Graduate 

Student 

Management 

Configuration 
Research 

Analytics 

Research 

Portal 

Pre- & Post- 

Award 

Management 

IP Portfolio 

Management 

Reports 

CONVERIS 
INFORMATION AND WORKFLOW MANAGEMENT 



 
PART IV: 

DISCUSSION 



 

THANK YOU! 


