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RESEARCH NETWORKS, THEMES AND METHODS IN PORT ECONOMICS, MANAGEMENT AND POLICIES
ABSTRACT 
This paper provides a content analysis and classification of existing research in port economics, management and policy. The paper is based on a systematic search and review of port research published over the last decade (1997-2006). Through this content analysis of all the relevant publications in this decade, the paper identifies the structures of the port research community; the main topics in port research (i.e. research approaches; units of analysis; sample of the ports examined in each relevant publication; services analyzed). In addition, the paper (a) identifies the link between the following five variables: research approaches, units of analysis, sample of empirical research, types of services studied, and characteristics of the port research community; and (b) develops two ratios (i.e. International Collaboration Ratio, Localized Empirical Research Ratio) to analyze the internationalization of port research.
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1. INTRODUCTION 
Following a lengthy period with limited academic interest in economic, management and policy in the port sector, the number of papers on these issues published in academic Journals has grown substantially since the mid-1990s. In a tribute to the 25th volume of the specialized journal Maritime Policy and Management in 1998, Suykens and Van de Voorde (1998) revised a quarter of a century of academic publications in the field of port management in Europe. In their paper, the authors made references to no more than 24 journal papers. Eight years later, Heaver (2006) provides a literature review of the evolution of port economics in the past 50 years. His references include, inter alia, 68 different journal papers, 51 of them being published since 1997. Port related papers are now published in most issues of the maritime and transport related academic journals, and occasionally in other relevant journals. 
The number of handbooks and reference texts in seaport economics, management and policies, has started to flourish as well (i.e. Brooks and Cullinane, 2007; Cullinane and Talley, 2006; Chlomoudis and Pallis, 2002; Pinter and Slack, 2004; Wang et al, 2005)
. 
As Heaver (2006) acknowledges, this growth is explained, at least partly, by developments in the port industry that gave rise to new research questions, often with a clear practical relevance. World trade and economic developments, as well as new technologies, contribute to the evolution of a more complex and sophisticated industrial organization and operation. Seaports of today are functionally regionalized systems (Notteboom and Rodrigue, 2005), that are parts of wider transport networks and embedded in supply chains (Robinson, 2002). Ports have also developed as economic complexes wherein several industries operate (De Langen, 2004). These trends challenge the conventional organization and classification of ports (Bichou and Gray, 2005), leading to a greater research interest in issues in port economics and management.
The need for seaport policies has also led to new research questions, given the challenges to the traditional models for port ownership and governance structure. The interest of the EU in developing a supranational port policy is indicative and has spurred a substantial amount of research (see for an overview: Pallis and Chlomoudis, 2002; Psaraftis, 2005). Since the publication of the Green paper (1997) the EU has funded a number of studies on the benefits of new institutional structures in seaports, including larger private sector involvement and the need for regulation in the port industry. Port policy studies are clearly part of the academic research agenda.
Apparently, such studies of seaports are practically and scientifically relevant. However, it is debatable whether studies on economic, management and policy issues in ports can be regarded as a distinctive field in transport research. Alternatively, one could argue that the research output is created through the application of a diverse set of theoretical backgrounds, with a limited coherence. 
This paper provides a comprehensive overview and classification of existing research in port economics, management and policy. The paper is based on a systematic search and review of the content of academic Journal papers in port economics, policy, and management published over the last decade (1997-2006). Through this content analysis all the relevant publications in this decade are analyzed and the following issues are addressed:
· Which universities can be identified as leading institutions in the field of port research?

· Which scholars are leading in port research?

· What are the main topics in port research (i.e. research approaches; units of analysis; sample of the ports examined in each relevant publication; services analyzed; correlation between these variables)? 

· Does any group of the research community focuses on particular research themes, units of analysis, and approaches?

· To what extend has port research a global scope?

The analysis provides a background for further content analysis and bibliometric research (currently in progress), in order to identify whether port research has a core set of articles and whether specific sub-disciplines can be identified. 
2. METHODOLOGY
Studies reviewing conceptual developments transport management and economics are not a new phenomenon (cf. Winston, 1985). This is in line with similar endeavors in the case of other management research fields (cf.  Acedo et al, 2006) and applied economics (cf. Haag, 1997). There is also a line of papers reviewing maritime economics (Metaxas, 1983; Heaver, 1993; Goss, 2002). Heaver (2006) recently reviewed the evolution and challenges in port economics. However, by focusing only on port economics, this review does not identify all relevant papers. Nor does it provide a quantitative overview of port research. 
The present study benefits from these previous works, especially Heaver (2006), and provides further quantitative and qualitative information on port research. This paper (a) attempts to identify the link between the following five variables: research approaches, units of analysis/theorization, sample of empirical research, types of services, and characteristics of the port research community; and (b) develops two ratios (i.e. International Collaboration Ratio, Localized Research Ratio) to analyze the internationalization of port research, in terms of researchers’ collaboration and the samples of port that are empirically examined respectively.
In order to develop a complete list of articles on port economics, policy and management, a selection of journals needs to be made. Because most maritime and transport journals are not included in the ISI web of science (i.e. Maritime Policy and Management, Maritime Economics and Logistics), all academic journals published by international publishers and with blind and rigorous review methods were included
. A number of journals published by institutions were not included, such as the Journal of International Logistics and Trade. Papers in books were also excluded from the analysis, because such books generally focus on specific topics and review procedures are less clear. The same applies for conference papers, books and (published) dissertations. 

In principle, all papers dealing with port economics, policy and management are included in the dataset. However, papers were only included when they directly deal with ports, not when they are somehow relevant for ports. Ports were defined in line with Notteboom (2006) in a broad sense: 
“A logistic and industrial centre of an outspokenly maritime nature that plays an active role in the global transport system and is characterized by a spatial and functional clustering of activities that are directly and indirectly involved in transformation and information processes in supply chains”. 
Thus, papers on maritime transport, logistics and intermodal transport are not included, while for instance papers on logistics functions of ports and port as clusters of maritime activities are taken into account. Papers not included in the dataset are also papers on port engineering, papers on terminal equipment, papers on waterfront development and papers on port history. 

A number of channels where used to ensure a comprehensive coverage of the academic literature that is reviewed. These include computerized search in electronic databases such as JSTOR, Science Direct, Econlit and Scholar Google. Furthermore the contents of a set of roughly 25 journals in transport, geography and logistics (see Table 1) over the last decade were analyzed. Finally, the research cited in the literature that had already been obtained was analyzed to identify further articles on ports. This was also done for a substantial number of (edited) books and conference papers on ports. 
Table 1: Number of Port Research Papers in Searched Journals 

	Journal
	Code
	No of Papers

	1. Maritime Policy and Management
	MPM
	69

	2. Journal of Maritime Economics and Logistics *
	MEL
	65

	3. International Journal of Transport Economics
	IJTE
	19

	4. Journal of Transport Geography
	JTG
	13

	5. Transportation Research A
	TRpA
	10

	6. Transportation Research B
	TRpB
	8

	7. Geojournal
	GJ
	7

	8. Transport Reviews
	TR
	7

	9. Environmental Planning A
	EPA
	6

	10. Marine Policy
	MP
	6

	11. Review of Network Economics
	RNE
	6

	12. Transport Policy
	TP
	5

	13. Transportation Research E
	TRpE
	5

	14. European Journal of Transport & Infrastructure Research **
	EJTIR
	4

	15. Journal of Economic & Social Geography
	TESG
	4

	16. Transportation Journal
	TJ
	4

	17. Coastal management
	CM
	3

	18. International Association of Traffic and Safety Sciences
	IATSS
	3

	19. Journal of Transport Economics and Policy
	TEP
	3

	20. Transportation
	TPT
	3

	21. British Journal of Industrial Relations
	BJIR
	2

	22. Economic Development Quarterly
	EDQ
	2

	23. Geoforum
	GF
	2

	24. International Journal of Transport Management***
	IJTM
	2

	25. European Journal of Industrial Relations
	EJIR
	1

	26. International Journal of Physical Distribution & Logistics Management
	IJPD
	1

	27. Regional Studies
	RS
	1

	28. Transportation Research C
	TRpC
	1

	29. Transportation Research D
	TRpD
	1

	30. World Maritime University Journal of Maritime Affairs****
	WMU
	1

	Total Number of Papers
	
	264


* Published since 1999; ** Published since 2001; *** Published between 2002-03; **** Published since 2002.

The period of the dataset of papers was set at a decade (1997-2006). This is sufficiently long to allow for content analysis (cf. Bontekoning et al, 2004) and bibliometric research (see for example: Glanzel, et al, 1999; Glanzel & Schoepflin, 1999). The selected period 1997-2006, is also appropriate for a port research analysis, as the aforementioned reviews of port research suggest that the majority of the literature in seaports has been published in the last ten years. 

All relevant papers were retrieved and reviewed. Initially, we collected copies of all the port related papers that were published in relevant journals and used them as a basis for our review. Then abstracts review enabled to identify which of them qualify for further analysis. From these, we created a working list of 264 publications.  Further analysis for identifying their key themes and samples is based on the content of each paper. 

Based on an analysis of the papers, characteristics such as the ´country of affiliation’ of the authors (working location of researchers at the time of writing, not nationality), the research topics and the scope of the empirical material (e.g. for one port or an international sample of ports) was identified. Based on these data, the nature of the scientific community, e.g. ‘the number of scientists involved per country’, the number of publications per year and leading authors can be established, Furthermore, an ‘international research collaboration ratio’ was developed to analyze to what extend international cooperation takes place. 
3. RESULTS

3.1 General Statistics

The journal articles identified through the process described above resulted in a database of 264 relevant papers. These were published in 30 (maritime) transport related or other business academic Journals over the period 1997-2006 (Table 1).
 
Half of these studies were published in the two journals that deal explicitly with maritime transport and are associated with the International Association of Maritime Economists (IAME): 69 papers (26%) were published in Maritime Policy and Management and 65 papers (24%) were published in the Journal of Maritime Economics and Logistics. Notably, the latter Journal is published only since 1999. There are three more journals in which ten or more articles on port economics, policy and management have been published: the International Journal of Transport Economics (19 publications), the Journal of Transport Geography (13), and Transportation Research Part A – Policy and Practice (10). Almost 67% of the papers appeared in these five journals. Geoforum, Transportation Research Part B, Transport Reviews, Environmental Planning A, and Marine Policy also publish port studies regularly. 80% of all papers were published in these 10 Journals, the other 20% of the articles appeared in 20 other Journals. This suggests that there is a high degree of concentration in terms of where articles on port economics, management and policies can be found. 
As Figure 1 shows, the number of publications on port economics, policy and management is growing. Since 2000 this output is higher than 25 papers per year, and since 2004 it is more than 30 papers. The number of relevant publications of 2006 is currently underestimated, since the research has included Journal issues published the first three quarters of the year. In short, there is a strong evidence of the increased attention for the port sector. Port studies are an emerging research field, and this is not least because of the structural developments in the production-distribution-consumption process and the augmentation of world trade that have fueled an extensive reform and reorganization of the sector.
Figure 1. Number of Publications (1997-2006)
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Note:  In 2006: only Journal issues that were published until October 30, 2006.

3.2 The characteristics of the port research community
The total of researchers that were involved in the 264 relevant papers is 312 (Table 2). A large majority of these authors (85% - 267 authors) has contributed in just one paper (204 authors – 65%), or two (58 authors – 19%). There are 25 authors that have published four or more papers in the last decade (Table 3). In combination, these leading authors, in terms of number of publications, have been involved in 96 different papers, or 36% of the total. The core of the research community is rather small. Over the last years, the number of ‘newcomers’ has grown substantially. Eighty-nine authors published for the first time the period 2004-06. There are also a number of authors who do not specialize in port studies, but have done applied research in the field and moved on to other research applications.
Table 2 shows that port research is carried out mainly in institutions located in Europe: 166 different researchers (52% of the total) have been involved in port research, and their publication list contains 170 papers (53% of the total). The two other regions where a strong research community can be found is Asia and North America, with 65 respectively 64 publications. Asia is an emerging region as 51 out of 64 publications written by authors of that region were published in the second half of the decade (2002-06). The expansion of seaborne trade in Asia and the resulting need for port expansion may explain this increased research interest North America is a well established port research community, with a more balanced distribution of publications in different years (33 out of 64 were published during the five most recent years).
Table 2. The Research Community
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Countrya
	No of involved Researchersb
	No of Publicationsc
	No  of Publications  involving International Collaborationd
	International Collaborations Ratioe

	EUROPE
	166
	170
	54
	0,32

	UK 
	48
	55
	15
	0,27

	Netherlands 
	27
	25
	6
	0,24

	Belgium 
	16
	21
	7
	0,33

	Italy 
	18
	15
	5
	0,33

	Greece 
	13
	15
	7
	0,47

	Spain 
	20
	13
	7
	0,54

	France 
	9
	8
	4
	0,50

	Portugal 
	2
	7
	2
	0,29

	Ireland 
	3
	3
	1
	0,33

	Norway 
	1
	2
	1
	0,50

	Germany 
	2
	1
	-
	0

	Serbia & Montenegro
	2
	1
	1
	1,00

	Slovenia 
	2
	1
	-
	0

	Ex-Yugoslavia
	1
	1
	1
	1,00

	Sweden 
	1
	1
	-
	0

	Switzerland 
	1
	1
	-
	0

	ASIA
	67
	65
	26
	0,40

	Hong-Kong
	14
	24
	15
	0,63

	Korea 
	19
	12
	4
	0,33

	Japan 
	7
	6
	4
	0,67

	Singapore 
	6
	6
	1
	0,17

	Taiwan 
	9
	5
	-
	0

	India 
	3
	5
	1
	0,20

	China 
	4
	4
	1
	0,25

	Lebanon
	2
	1
	-
	0

	Malaysia 
	2
	1
	-
	0

	Thailand 
	1
	1
	-
	0

	NORTH AMERICA
	56
	64
	17
	0,27

	USA 
	41
	37
	8
	0,24

	Canada 
	15
	27
	8
	0,30

	SOUTH AMERICA
	18
	12
	8
	0,67

	Chile 
	12
	9
	5
	0,56

	Argentina 
	3
	1
	1
	1,00

	Brazil 
	2
	1
	1
	1,00

	Peru 
	1
	1
	1
	1,00

	AUSTRALIA 
	6
	6
	-
	0

	AFRICA
	4
	2
	-
	 0

	Nigeria 
	3
	1
	-
	0

	South Africa 
	1
	1
	-
	0

	TOTAL
	317
	319
	106
	0,33


(a) Country: Based on the author’s affiliation at the time of writing.

(b) > 312 authors, because 5 authors moved to an institute located in a different country. 

(c) > 264 publications reviewed, because 164 articles are written by more than one author. 

(d) 51 publications are co-authored by authors from two different countries; 4 publications are co-authored by authors from 3 different countries.

(e) International Collaboration Ratio (ICR) = Number of outputs involving at least one author from the country and one author located in a different country / Total Number of paper involving researchers of the country.
Table 3.  Authors involved in more than 4 publications (1997-2006)

	Author
	Country*
	No of Papers
	
	Author
	Country*
	No of Papers

	Song D.W.
	Hong-Kong (10)
	11
	
	Benacchio M.
	Italy
	4

	
	& UK (1)
	
	
	Comtois C.
	Canada
	4

	Cullinane K.
	Hong-Kong (4)
	10
	
	De P.
	India
	4

	
	& UK (6)
	
	
	Imai A.
	Japan
	4

	Noteboom T.
	Belgium
	9
	
	Marlow P.
	UK
	4

	Slack B.
	Canada
	9
	
	Musso E.
	Italy
	4

	Baird A.
	UK
	8
	
	Nishimura
	Japan
	4

	Wang J. 
	Hong-Kong
	6
	
	Olivier D.
	Hong-Kong
	4

	Wang T.F. 
	Hong-Kong (3)
	6
	
	Pallis A.A.
	Greece
	4

	
	& UK (3)
	
	
	Papadimitriou S.
	Greece
	4

	De Langen P.W.
	Netherlands
	5
	
	Turnbull P.
	UK
	4

	Haralambides H.
	Netherlands
	5
	
	Van de Voorde E.
	Belgium
	4

	Ircha M.
	Canada
	5
	
	Verbeke A.
	Belgium
	4

	Barros C.
	Portugal
	4
	
	Kuy-Park M.
	Korea
	4


* Country: Based on the author’s affiliation at the time of writing.
In Europe, UK has the largest number of scholars that publish port studies, while Netherlands and Belgium are also strongly represented. The restructuring of British ports in the 1980s explains some of the British port research while the presence of most of the biggest European ports and the fierce intra- and inter-port competition in the Hamburg-La Havre range may explain the substantial quantity of Dutch and Belgian port studies
. Mediterranean European countries also have a relative strong representation: Italy, Greece and Spain have ten or more publications. These countries have witnessed reform of their port systems in the early (Italy), mid (Spain), or late (Greece) 1990s, generating an interest in studying ports. In the case of Asia, Hong-Kong has a remarkably strong research output. Its researchers have published most Asian port studies, and for instance twice the number of publications of the Korean port scholars
.  
Most research is the output of collaboration between researchers, rather than the effort of a sole author. 160 papers, or 61%, are published by at least two authors, 105 of those even by three or more researchers. Only 51 of these joint papers (19%) involve researchers from different countries (defined as country of affiliation, not nationality of the author). In only 4 cases (Heaver et al, 2000; Haralambides et al, 2001; Haralambides et al, 2002; Sanchez et al, 2003) are researchers from three different countries involved (see: Table 2, third column). 
The International Collaboration Ratio (ICR) shows the extent of international research collaboration i.e. publications by researchers located in different countries or not. ICR per country is calculated as follows:

	    ICR=
	Number of outputs involving at least one author from the country and one author located in a different country

	
	Total Number of paper involving researchers of the country


A ratio close to 1 means a high share of the papers were written in international collaboration. A ratio of 0 implies the absence of international collaboration resulting in joint papers.

Table 2 shows a substantial number of countries without international collaboration and some cases of a single researcher that cooperates internationally, resulting in a ICR of 1. Of the fifteen leading countries, which have produced six or more publications, there are five cases of ICR ≥ 0,5: Japan (0,67), Hong-Kong (0,63), Chile (0,56) Spain (0,54), and France (0,50). In terms of regions, researchers in Europe and North America tend to work, either alone or in collaboration, within their country (ICR equals to 0,32 and 0,27). On the contrary, researchers located in South America (0,67) are those seeking international collaboration more often than anybody else. Considering the total of port research, the price of the overall ICR is 0,33.

The top 25 scholars, have been involved in published research 134 times, and have produced a total of 96 different papers, 74 (or 77%) of which are the outcome of a collaboration between two or more authors. This provides evidence that established researchers tend to work in collaboration with other researchers more frequently. These twenty-five authors are also more active in international collaborations: in their case ICR equals to 0,47, which is considerably higher than the average ICR (0,33).

3.3  Scope of the Research

3.3.1 Approaches, Units of Research and Port Samples
As Figure 2 illustrates, approaches in port research can be classified in four main categories. Each of them might be associated with different units of analysis and, accordingly, with different samples of empirical research. 
First, ports might be studied within a global perspective. This is the case when a substantial sample of specific ports, or port regions, and/or national port systems from at least two continents is analyzed. The unit of analysis varies as does the empirical material. There are also pure theoretical publications that attempt to conceptualize port management, economics and policy, without however providing specific empirical data. Their conceptualization has mostly a reference to the ports around the globe, thus they are classified as ‘global’.

Second, port studies might have a regional approach. This is the case when ports in an international port region (e.g. the Caribbean, or the Hamburg-Le Havre range) are studied. Furthermore, an empirical comparison of two or more ports and/or national port systems within a port region is also regarded as regional.  The unit of analysis might be different but the scope of the research is similar: understanding ports in a region. Third, a national port approach can also be developed. This can be either the case by analyzing one national port system (e.g. Spanish ports), or by comparing different specific ports with a national system. Fourth, port studies can be port specific. This is the case when one terminal in one port is analyzed or when one specific port is analyzed.

Figure 2. Research Approaches, Units of Analysis, and Port Samples
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* Numbers in parenthesis: papers reviewed in each category

Figure 2 also includes the number of reviewed publications associated with each case, leading to the conclusion that all the four approaches are used. Port research examines ports at a global, regional, national, or port specific levels. There is a slight overrepresentation of examinations of national port systems as the unit of analysis (33% of the total publications reviewed). During the second half of the decade there is a trend to focus, either conceptually or empirically, more on global approaches that in the past: 19% of the papers published during the period 2002-06 considered ports from a global point of view, while this percentage was only 13% the period 1997-2001. On the other hand, research is less focused on specific ports as its units of analysis, and this is irrespective of whether the approach is national or international: in the most recent half of the decade 23% of the papers examined specific ports, while this percentage was 28% during the period 1997-2001. 

Along with empirical studies with a global dimension, there have been 25 pure theoretical papers, or 10% of the total publications (see also: Table 4). Notably all but 4 of them were published the period 2002-2006, indicating a growing interest to (re)conceptualise the port sector in the light of the structural adjustments that have taken place, and the emerging complex and dynamic economic context. 

Furthermore, the review identified that within the different approaches only a few researchers compare different ports or port systems. There are 12 international comparisons of specific ports (two publications compare ports located in different continents, and six compare specific ports within a port region) and four national level comparisons of different ports. There are also seven papers comparing two or more national port systems and three comparing two or more port regions. 

Table 4. Research Approach and Units of Analysis

	Approach
	Units of Analysis
	No of Papers
	% of the Total

	Global
	
	49
	19%

	
	Pure Theoretical
	25
	10%

	
	Large sample of ports with an international dimension
	24
	9%

	Regional
	
	70
	26%

	
	Comparison of  ≥ 2 Port Regions (CPR)
	3
	1%

	
	Examination of a Port Region (PR)
	67
	25%

	National
	85
	33%

	
	Comparison of ≥ 2 National Port Systems (CNPS)
	7
	3%

	
	Examination of a National Port System (NPS)
	78
	30%

	Port Specific
	59
	23%

	
	International Comparisons of ≥ 2 ports 
	8
	3%

	
	National Comparisons of ≥ 2Ports (NCP)
	4
	2%

	
	Examination of a Specific Port (SP)
	40
	15%

	
	Examination of a Terminal (T)
	8
	3%

	
	Total Number of Papers
	264
	


As regards the samples of the empirical material, the eight terminals that have been empirically examined are Gamman Terminal at the Port of Pusan (two times), East Container Terminal also at the Port of Pusan, Delta Terminal, Rotterdam; the terminals of Genoa; Enfield, Australia; and Yang Ming Terminal.
The most examined case of a specific port is that of Rotterdam (eight times), followed by Hong-Kong (six), Antwerp (three), and Singapore (three). Eight ports have been examined two times: Genoa, Kaohsiung, Felixstowe, Le Havre, London, New York and New Jersey, Lower Mississippi, Shanghai.
National port systems in which empirical research has extensively focus are those located in Europe (33 times) N. America (25) and Asia (24). Europe (44 times) represents also the case in which regional research applies. Of these cases, 25 focus on Europe as a whole, while the others focus on parts of it. The latter sample is mostly concentrated in North Europe. The second area that has been extensively examined within a regional approach is Asia (18 times). The proportionally impressive percentage of regional research in Europe can be attributed to two reasons at least. This is the area of the largest concentration of ports in the world, and recent changes have had a strong impact on port competition. At the same time, the fact that since 1997 the EU has embarked in the project of developing a long-term European port policy and the controversies that surrounded the discussions of two successive EU proposals for a port services directive that would liberalize port services provision in Europe resulted in a growing literature interest in examining pan-European port developments (for example see Pallis (1997) and Farrel, (2001) respectively). The growth of westbound seaborne trade in Far East, and the increase of competition between ports that are currently heavily investing in further expansion of both hinterland and waterfront facilities explain, to a certain extend the interest in regional approaches of ports in this area. 
3.4 Localization of the Empirical Port Research 
As a next step, we analyzed the relationship between the empirical material used in published port research and the affiliation of the authors. This was done in order to understand, first, whether certain parts of the research community are associated with specific types of research, and, second, whether the origins of the research (in terms of the author(s) affiliation are deterministic for the empirical material that is used in port research. 
In general, the findings (summarized in: Table 5) suggest that, when compared with the overall data, there is a balanced approach in the involvement of the major research communities in the study of particular empirical samples of ports. It is notable, however, that researchers located in Spain and the USA study their national port systems more than others researchers study theirs. Then, half of the proportionally substantial research produced by scholars located in Belgium, the Netherlands and Italy examine the respective port region, or its’ comparison with other regions. On the other hand, researchers in Korea have been those involved in terminal as opposed to port studies. 
To a certain extent, these research preferences reflect the structure and the nature of the problems of the port industry at the local level. For instance, Spain proceeded to a national port reform in the 1990s raising concerns over the ways to improve the performance of its ports of national interest, while Belgium, the Netherlands and Italy represent cases of ports operating within a context of fierce regional competition. Advanced technologies applications and sophisticated terminal operation are rapidly developing in Korea and neighboring countries.
On these grounds, we seek to analyze whether or not empirical port research can be regarded as localized research. A number of categories were developed (see Table 6) and all papers were divided in these categories. Neither the 24 papers with international samples, nor the 25 pure theoretical papers were taken into account, as research with international samples is by definition not localised research. Papers with comparisons between different ports, port systems, or port regions, were also not included, because these studies take a different empirical approach and can not be classified in the categories discussed below. Besides, only 22 papers are cases of comparative research. This leads to a total of 193 papers classified.
Table 5.  Empirical Port Samples Studied by the Major Research Communitiesa
	
	
	Global
	Regional
	National
	Port Specific

	Country
	No of Publi-

cationsb
	Pure

Theo-retical
	Global

Sample
	CGA
	PR
	CRA
	NPS
	CNA
	PS
	T

	UK 
	55
	8
	7
	1
	12
	4
	15
	1
	7
	 

	USA 
	37
	3
	5
	1
	5
	1
	13
	1
	8
	 

	Canada 
	27
	1
	5
	 1
	8
	1
	8
	1
	2
	 

	Netherlands 
	25
	2
	1
	 2
	12
	 
	2
	1
	5
	 

	Hong-Kong
	24
	1
	3
	 
	8
	3
	3
	1
	5
	 

	Belgium 
	21
	2
	2
	2
	11
	 
	1
	 
	3
	 

	Greece 
	15
	6
	 
	 
	3
	1
	3
	 
	1
	1

	Italy 
	15
	1
	2
	 
	7
	 
	1
	 
	3
	1

	Spain 
	13
	 
	1
	 
	1
	 
	9
	 
	2
	 

	Korea 
	12
	2
	 
	 
	1
	 
	4
	 
	1
	4

	Chile 
	9
	 
	1
	 
	3
	1
	2
	 
	2
	 

	France 
	8
	 
	3
	 
	3
	 
	 
	 
	2
	 

	Portugal 
	7
	2
	 
	 
	1
	1 
	3
	 
	 
	 

	Japan 
	6
	3
	 
	 
	 
	 
	3
	 
	 
	 

	Singapore 
	6
	 
	3
	 
	2
	 
	 
	 
	1
	 

	India 
	5
	 
	 
	 
	 
	 
	5
	 
	 
	 

	Taiwan 
	5
	 
	 
	 
	 
	1
	2
	 
	1
	1

	Other
	29
	3
	 
	 
	8
	1
	13
	1
	1
	2

	Total
	319
	34
	33
	7
	85
	14
	87
	6
	44
	9

	(a)   CGA=Comparison within a Global Approach ; PR= Port Region; CRA=Comparison within a 

        Regional Approach ; NPS=National Port System; CNA= Comparison within a National Approach 

        PS= Port Specific; T=Terminal.

(b)   > 264 publications reviewed, because articles might be written by more than one author. 


Table 6: Localisation of Empirical material

	
	Port specific
	National port system
	Regional

	Author(s) from 1 institution located in the port/country/region discussed in the paper
(72%)
	32
	57
	49

	Authors from different institutions, both located in the region discussed in the paper
(2%)
	
	
	4

	Authors from different institutions, at least one located in a different country/ region than discussed in the paper
(11%)
	5
	6
	10

	All authors located in a different port/country/region than discussed in the paper
(15%)
	11
	15
	4


Table 6 shows clearly that a large part of port research is localized: More than 70% of all papers that are empirically studying specific ports are written by scholars from the country where the port is located. The same applies for studies of national port systems and regional studies. Only 15% of research is conducted by authors located in a different port/country/region than discussed in the paper. This observation, combined with the fact that half of the ‘global’ studies do not present empirical material at all shows that port research, leads to the conclusion that port studies that are based on a truly internationally empirical sample are not too common. Port research is still a relatively local affair – especially in the light of the very international character of contemporary port operations.
In order to further analyze the extent of localized port research, a Localized Empirical Research Ratio per paper was calculated. For publication i, this Localized Empirical Research Ratio (LERR) is calculated as follows:
LERRi = PSi X Oi /Ci,
Whereas:   

  
PSi =
Port Sample of publication i; 
1=(sub)National, or Pure theoretical; 

0,75=Regional; 
0,25=International 

O  = 
Origin of Sample in relation to the origin of author(s); 

1=at least one author located in the area of the sample; 

       
0,5=when none of the authors is located at the area of the sample 
C  =
 Number of different country of authors. 
This indicator combines three variables: the scope of the empirical data, the relation between the affiliation of the first author and the empirical data and the affiliation of co-authors (if any). A ratio of 1 means a highly localized empirical research. A ratio close to 0 implies very international empirical research.
The findings (Table 7) confirm the high localization levels of empirical port research, with the average LERR for all the publications reviewed being 0,70. For 40% of the reviewed papers, LERR=1 which means that these are an entirely localized research research: authors from one particular country that write about the port(s) in their country. Adding the 57 cases where LERR=0,75, it is concluded that a remarkable percentage of approximately 60% of port research is concentrated in empirical data of ports located in the area of the institution(s) that the author(s) of the paper is (are) affiliated.
Table 7. Localized Empirical Research Ratio (LERR)
	LERR
	No of Papers
	% of the Total 
Papers Reviewed

	1,00
	105
	40%

	0,75
	57
	22%

	0,50
	45
	17%

	0,38
	18
	7%

	0,25
	30
	11%

	0,19
	1
	0,4%

	0,13
	7
	3%

	0,08
	1
	0,4%

	Total
	264
	


3.5 Type of Services Examined
Finally, this study examined the types of port services that were analysed. These were classified according to the commodities handled in seaports. Table 8 shows these data and the relationship between port geographical scope of the research and the types of services.

Apparently, containerization has a major effect of the themes of port research. Approximately half of the papers that were published throughout the decade have an explicit reference to container ports and/or terminals. The total number of empirical or pure theoretical papers dealing with containers is 131. It is noteworthy that only 40 of them were published in the period 1997-2001. During the five most recent years research examining container ports has researched almost 70% of the total.

Notably other commodities combined account for not even 5% of all port research. This is rather surprising given the fact that huge volumes of non containerised commodities are shipped. Somehow, the focus of research is clearly on containers. Furthermore, a large number of studies does not deal explicitly with one type of commodity, but analyses general aspects of port management or policies, such as port pricing or port reform.  
Table 9 shows that especially in Asian countries port research is clearly focused on the container segment. This may be because of the tremendous growth of container volumes in these countries. The emerging research community in Asia is the most concentrated in studying containerization (Table 9). Of the 24 papers, 96% were authored by researchers in Hong-Kong (23 papers), 83% of the 12 papers authored by researchers in Korea (10), the total of the research conducted by researchers in Singapore (6 papers) Japan (5) Taiwan (5) China (4) study container services. 
There is also a growing interest in Europe as well.  The major group of researchers, those in the UK has shown a greater interest in recent years (authors in 15 container related papers) than in the early years of the decade (involvement in just 7 container related papers). The most striking European example though is that of the Netherlands. In absolute numbers, the first five years of the decade only one out of eight papers was dealing with container port issues. During, the second half of the decade nine out of the 17 published papers had a reference to containers. Similarly striking is the case of France, though the sample is small: only one publication of the period 1997-2001 had container ports as its focus; in the second half five out of six examined aspects of containerization.
Research in containerization is also linked with a substantial number of regional approaches to port research. This is not surprising, as ccontainerization developments are inextricably linked with the expansion of port hinterlands, and the emerging geographical and functional port ‘regionalisation’ (Rodrigue and Notteboom, 2005), of ports in wider areas.
Table 8. Relationship between Port Sample and Types of Services

	Approach
	Sample
	General Cargob
	Container
	Cruise
	Ro/Ro

(freight)
	Vehicles
	Not Specificb
	Total

	Global
	Pure theoretical
	
	10
	
	
	
	14
	24

	
	Global Sample
	2
	16
	1
	
	
	6
	25

	
	Comparisons with a Global Approach
	
	3
	
	
	
	3
	6

	Regional
	Port Region
	
	46
	
	1
	
	20
	67

	
	Comparisons with a regional approach
	1
	6
	
	
	
	5
	12

	National
	National Port Systems
	1
	25
	
	
	1
	51
	78

	
	Comparison of ports with a national approach
	
	3
	
	
	
	1
	4

	Port Specific
	Port Specific
	1
	14
	1
	
	2
	22
	40

	
	Terminal Studies
	
	8
	
	
	
	
	8

	
	Total
	5
	131
	2
	1
	3
	122
	264


(a) General Cargo: ≥ 2 types of services included in the analysis; 

(b) Not Specific: Type of service(s) under examination is neither empirically researched, nor explicitly stated.

Table 9. Type of Services studied by the major Research Communities a
	Country
	No of Publica-tions
	Container
	Cruise
	Ro/RO
	Vehicles
	General
	Not Specific

	UK
	55
	22
	1
	1
	 
	 
	31

	USA
	37
	19
	 
	 
	 
	 
	18

	Canada
	27
	14
	1
	 
	1
	2
	9

	Netherlands
	25
	10
	 
	 
	 
	 
	15

	Hong-Kong
	24
	23
	 
	 
	 
	 
	1

	Belgium
	21
	11
	 
	 
	 
	1
	9

	Italy
	15
	9
	 
	 
	1
	 
	5

	Greece
	15
	7
	 
	 
	 
	 
	8

	Spain
	13
	1
	 
	 
	 
	 
	12

	Korea
	12
	10
	 
	 
	 
	 
	2

	Chile
	9
	3
	 
	 
	 
	1
	5

	France
	8
	6
	 
	 
	1
	1
	 

	Portugal
	7
	1
	 
	 
	 
	 
	6

	Singapore
	6
	6
	 
	 
	 
	 
	 

	Japan
	6
	6
	 
	 
	 
	 
	 

	Taiwan
	5
	5
	 
	 
	 
	 
	 

	India
	5
	1
	 
	 
	 
	 
	4

	China
	4
	4
	 
	 
	 
	 
	 

	Other
	19
	9
	0
	1
	1
	0
	8

	TOTAL
	319
	265
	2
	2
	3
	5
	179


(c) General Cargo: All types of services included in the analysis; 

(d) Not Specific: Type of service(s) under examination is neither empirically researched, nor explicitly stated.
4. Conclusions
This paper identified, collected, and reviewed 264 journal papers on port economics, policy, and management published in the last decade (1997-2006). These studies were analysed with regard to port sample, unit of analysis, types of port services studied and the extent of localisation of port research. This overview leads to a number of conclusions.

First, the review of the total of the 264 relevant published papers, suggests that the port research community is still a small one, with a substantially smaller core, but is rapidly expanding. Both the number of papers published per year and the number of new authors (especially in the case of researchers located in Asia) have increased in the most recent years of the examined decade. In the last years, over 30 papers were published. This shows port research is developing as a field of applied research. Yet international research collaboration is relatively limited.
Second, the majority of papers were published in a limited number of journals. The two journals with most publications are those linked to a scientific association of maritime economists (IAME). This is an indication that port research may develop as a rather coherent research field.

Third, port research is still quite localised. Many studies of ports deal with a specific terminal, specific port or specific national port system. The number of studies on the global port network or other global topics is very limited. Overall, the examination of the national port systems as the units of analysis is rather overrepresented, even though there is an emerging regional and terminal level analysis (especially in Europe and Asia respectively). The finding also identified a low interest in port comparisons – and this is irrespective of whether the unit of analysis is a port, a national port system or a port region. 

Fourth, the origins of the research (in terms of the author(s) affiliation not nationality) are relatively deterministic for the empirical material that is used in port research. More than 70% of all papers that are empirically studying specific ports are written by scholars from the country where the port is located. Then, about 35% of all papers are papers about a specific port or port system, written by one or more authors from the same country.
Fifth, there is a trend towards more generalized research: in the second half of the decade, more papers treated purely theoretical issues or presented international empirical evidence. Furthermore, the extent of international cooperation increased. The observed greater focus on global approach in port studies is heavily associated with the tendency to theorize port developments, perhaps due to the need to fill the gap produced by the absence of previous theorizations.
Sixth, almost half of all port studies focus on containers and container terminals. The research community, especially in Asia, clearly focuses on these commodities. All other commodities together (bulk, fruit, vehicles, cruise ships) are only discussed in 11 papers, less than 5% of the total. This suggests there are opportunities for broadening the scope of the research.   

These conclusions provide a basis for further and more detailed research on the research output of the port research community.
 First of all, a more precise categorisation of port studies would yield additional information. In a recent review of port studies, Heaver (2006) discusses developments and issues in port economics under six topics. These are: relationships of ports with ship costs; issues of port costs and pricing; (public and private issues related to) industrial organisation related to ports; the competitive relationship among ports; assessing port performance; and specialised issues. He states however that this is a classification “for convenience”, as “identifying categories of topics involves arbitrary divisions” (p. 24). Furthermore, Heaver does not analyze all port studies but mentions only a selection of those. Based on the database of all articles, a more detailed classification, with two digits, in order to identify the main category and specific sub-categories, can be made. 
The database of port studies provides a basis for analysing the coherence of port research. A similar analysis was made for intermodal transport (Bontekoning et al, 2004; Macharis and Bontekoning, 2003) where it was studied whether the research was still in a pre-paradigmatic phase, characterized by (a) the presence of several small research communities working on their own problems; (b) little references to other researchers (or only within the own research group); and (c) the lack of common problem definitions, hypothesis, definitions and concepts. Can port research be regarded as a mature independent research field that might be defined as ‘normal science’ marked by (a) the presence of a distinct research community which is (b) directed by a consensus on definitions, concepts, problems to be investigated, and methodology and (c) is carried out within the framework of a hypothetical paradigm?

Finally, the database provides a basis for more ´bibliometric research´, for example, of co-citations and of leading papers in terms of citations. Such an overview would show which research has been relevant for subsequent studies. Citations can be related to the type of papers and scope of empirical research. Such a citation analysis could also be used to analyse the papers cited in port research that are not related to ports, in order to analyse what general theoretical frameworks are applied to the port industry. An finally, a citation analysis may provide some insights to assess whether or not papers on port economics, policy and management are also cited outside the port research community, for instance because they can be applied in other contexts as well. 

All these avenues for further research provide relevant information for the port search community and may provide some best practices for scholars interested in further developing research in port economics, policy and management.  
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� The port industry is also discussed in publications on maritime transport (i.e. Stopford, 1997; Grammenos, 2002; Pallis, 2002; Selkou and Roe, 2004) although these books generally only deal with a number of issues relevant in ports –those most relevant from a maritime perspective).


�  Furthermore, the journal of the World Maritime University WMU Maritime Affairs was also included, since it has a rather broad readership and an international editorial board.


� Issues published within the period: January 1, 1997–October 30, 2006.


� That English is the native language in the UK, and both the Dutch and the Belgians use it as scientific language may also explain the relatively high number of publications from these countries. 


� In the cases of Asia and, not least, in South America it is more appropriate to talk about the presence of a ‘language barrier’ that might restrict the international publication of local research efforts .


� Notable if studies of ports published in book series would have been included the results might have been different Book contributions are part of several researchers publishing strategy; yet as not all books are the outcomes of a peer reviewing process. Therefore, all relevant book chapters have been excluded from this analysis.


� The characteristics of both the ‘pre-paradigmatic’ phase and the “mature” phase are those difined by the science philosopher Kuhn, and endorsed by Bontekoning et al (2004) in their study of intermodal transportation research.
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