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• Public transport research involves a lot of disciplinary and 
interdisciplinary research methods, techniques and technologies to 
investigate, regulate and advance public transport  
 

• The considerable number of research contributions reflect the 
international scope and growing interest in public transport 
research (cf. Banister, 2014) 

 
• Hugh increase of publications requires a manageable entry point on 

a meta level 
 

• This entry point can be provided by a scientometric analysis of 
public transport research, which extends, on a higher level, 
common public transport-related reviews on specific topics 
 
 

Introduction 
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• Scientometrics refers to quantitative studies  
and methods to measure and analyse  
science from a meta-perspective  

         (Van Raan, 1996; Voß and Zhao, 2005; Schwarze et al., 2012)  

 
• Development and improvement of an  

academic discipline (Lewis et al., 2007; Straub, 2006)  

 vital basis for defining and debating future research agendas  
(Serenko and Bontis, 2004)  

 
• A scientometric analysis can give some indication of research activities in 

general, such as, regarding  
• research outlets 
• research impact 
• co-citations 
• influential countries/affiliations/authors 
• development of key topics  

 
• “Evaluation tool of science“  
 

 
 

Scientometrics 
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• Lack of scientometric studies in the area of public transport research  
 

• With our study we aim to identify and explore general patterns on  
• how research is conducted and conveyed within the community 
• what key contributing and influencing forces are serving the current 

and future development of public transport research  
 

• Focus on recent developments between 2009 and 2013 
 

• Analysis of 7,868 peer-reviewed publications; 
we used the terms *public transport*, *public transit*, *mass transit*, 
and *urban transport* in the fields Title, Abstract, Keywords, and 
Source Title (title of the publication outlet) 
 

 
 
 
A scientometric analysis of public transport research. Journal of Public Transportation  18 (2) (2015), 111 - 141. [DOI 
10.5038/2375-0901.18.2.8] 

 
 
 

Scientometric Analysis in Public Transport 
Research 
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• Generic search query in Elsevier‘s Scopus 
• Bibliographic data export 
• Inaccurate data records (e.g., unspecified authors/title, double 

entries, etc.) are removed 
 
• Final data collection: 

• 7,868 publications 
• 160,132 references 
• 22,247 unique keywords 
• 22.16 references per article 
• 92.18% written in English 

 
• Number of publications per year: 

Methodology I: Data Collection and Cleansing 

Why Scopus? 
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Why Scopus? 

back 

WoS covers only 53 percent of the transport- 
related journals that are indexed by Scopus  
and does not provide any additional journals  
that are not covered by Scopus  
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• Research productivity  
• Approaches: straight count, author position, equal credit (Holsapple et al., 1994) 

• Several pros and cons 
• Equal credit method compensates errors by scoring individual authors 

based on the reciprocal of the number of authors  
• Productivity of individual authors decreases by each additional author  

 
• Research impact 

• Individual number of absolute citations 
• Impact factor (2 years, 5 years) 
• Normalized citation impact index (NCII): takes into account the 

longevity of each publication 
 
 
 

 
 

• Keyword analysis: counts occurance and co-occurance of unique keywords 
across all publications 

 

Methodology II: Data Processing 
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• Scopus assigns each publication to at least one academic discipline  
 

• Importance of information and communication technology (ICT) 
 

• Environmental impact is increasingly investigated (e.g., eco-friendly 
fuel, vehicle alternatives, traffic control, etc.) 
 

• More research on the interface between public transport and other 
disciplines is required 
 

Academic Disciplines 
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Contributing Countries and Authors 

• Research contributions are from countries with a 
relatively large share of public transport 
 

• Some countries face serious transport problems 
(see, e.g., Vickerman, 2000)  
 

• Some countries are generally strong research 
contributors  
 

• Mostly the high productivity of a handful 
of scholars contribute to a large extent to 
the overall productivity 
 

• Individual productivity is reflected in 
the countries‘ productivity  
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Document Type and Citations 

• Selection of outlet: Quick feedback versus higher reputation 
 

• Both alternatives are frequently used to convey knowledge and 
insights of research activities (numbers are quite stable), although 
journal articles achieve about 87% of all citations 
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Top Cited Journals 

Note: For a list of top cited publications, the reader is referred to the journal article 
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Top Cited Affiliations and Authors 

• Impact of individual authors is 
derived from the number of 
citations (f) and NCII 

• Impact of affiliations is derived from 
the NCII 
 

• The ranking of affiliations is highly 
dependent on the number and 
individual impact of scholars 
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• Lotka’s law describes a frequency distribution of scientific 
productivity in a certain field of research  
 

• According to Alfred J. Lotka, a proportional relationship between the 
number of scholars accounting for p publications is about 1/pα, 
where α = 2 (Coile, 1977)  

 
• Theoretical relationship between the number of publications p and 

the proportional number of all authors making p contributions: 
 
 
where α and C are non-negative constants to be determined from 
the observations and p = 1, 2, 3, 4, etc. Constant C corresponds to 
the number of authors that have contributed to the field only once  
(Serenko and Bontis, 2004) 
 

• Enables a comparison with other fields and an estimation of future 
research productivity 

Lotka‘s Law I 
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Lotka‘s Law II 

• Both the predictions for α = 2 and α = 2.62 fit well to the observed number of authors  
     (R2

α=2, α=2.62  >= 0.99) 
• Lotka‘s law is applicable for the field of public transport 
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• Keywords are used to abstractly summarize and classify the content 
of a scientific publication  
 

• Provide insights into important topics, current trends and 
relationships between topics reflected by keyword clusters  
 

• Implementation of methods to aggregate unique keyword 
occurrences and occurrences of keyword clusters with different 
lengths  
 

• Example 
• Article 1: bus, accessibility, GPS 
• Article 2: GIS, GPS, bus 
• Top keywords: bus  2, GPS  2, GIS  1, accessibility  1 
• Keyword cluster: bus, GPS  1 

 

Keyword Analysis 
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Keyword Analysis II 
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Keyword Cluster I 
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Keyword Cluster II 
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• In general, we see a trend and major research efforts to better integrate 
different problems and research disciplines allowing for system-wide 
improvement and innovations based on interdisciplinary and even 
transdisciplinary research activities  
 

• Novel meta-perspective on public transport research that helps scholars 
and practitioners to get quick overview on important aspects, in 
particular important to: 
• Steer of individual projects 
• Extend research collaborations 
• Select a proper publication outlet 
• Get an overview on relevant and highly discussed topics 
• Analyze the development of the field in terms of productivity and 

impact 
 

• Results represents a good starting point for academics and 
practitioners to identify the sources and concentration of the existing 
knowledge base  

 
• This cannot be achieved by a structured literature review to that degree 

Conclusions 
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Thank you for your attention. 

 
Questions? 

Contact 
 

Leonard Heilig  
Stefan Voß 
Institute of Information Systems,  
University of Hamburg 
Von-Melle-Park 5, 20146 Hamburg, Germany 
E-mail: stefan.voss@uni-hamburg.de 
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