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Abstract

The recent literature on ports and regional devak@ mostly documents the weakening
spatial fix of flows and the negative externalitigisports on their surrounding territories.
Except for port impact studies that remain difftbulcomparable across locations, such
observations are mostly based on simplified measofeport activity, such as total port
throughputs, and on developed countries. Arguirg plort-region linkages have maintained
in more subtle interdependencies, this paper pesvad comparative approach including both
mature and emerging economies comprising aboutO1pslts situated in more than 300
regions and 40 countries. The statistical analgsisombined commodity traffic data and
regional socio-economic data confirms the affimfycertain port traffics with specific local
characteristics. A global typology of port regiassproposed while pointing at noticeable
influences between traffic volumes, types, andllecanomic structures. This research thus
brings new insights about the territorial embeddhgalue chains and production networks.
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1. Introduction

Linkages between ports and their host territories aiten analyzed from the unidirectional
perspective of the local economic and social ingattport activities. The influence of local
socio-economic conditions on port traffics remaimsch neglected in the literature as well as
the more complex interdependencies at stake betwsmm activities and regional
development. Although it is recognized that pomstmue to play an active role in urban
development (Hesse, 2010), many scholars have ddcaoa the erosion of local industry
linkages from various angles such as the globabzaif manufacturing, trade reorientation,
uneven port performance and competitiveness, gwiontinental connectivity and
importance of global carriers' decisions (HoareB6tSlack, 1993; Hoyle, 1996; Overman
and Winters, 2005; Lee and Rodrigue, 2006). Thekesgiag spatial fix of ports was verified
empirically through studying the location of mar& Advanced Producer Services on a
world level (Jacobs et al., 2011), while large gertninals appeared to have limited and/or
negative externalities of upon their local terjtar Canada and the United States (McCalla et
al.,, 2001; De Langen, 2007; Grobar, 2008; Hall, 200affee, 2010). Yet, no study has
provided a comprehensive and systematic analyg®mé$' local linkages taking into account
the diversity of port and other economic activities

In this paper, it is argued that a global and cawlpae approach to port-region linkages can
reveal more complex realities and their various loimations, following earlier works solely
based on container traffics of port regions in axeal economies (Ducruet, 2009), which
underlined the influence of regional economic spletion on traffic growth. Other recent
works have also underlined the permanency of stlocg) linkages of port activities despite
the aforementioned constraints and changes (Durdadd Yeung, 2009; Hall and Jacobs,
2012). Such a global approach can be seen as @btwioin to a better understanding of how
freight flows, and to some extent the wider orgatianal entities they reflect (i.e. global
production networks and commaodity chains), remaichared in local territories and what is
the nature, level, geographic diversity of such edding (see Hesse and Rodrigue, 2006 for a
useful discussion). Does port specialization relatéh regional specialization? What is the
relevant geographic scale for analysis? Are somerpgion linkages more successful than
others socially and economically? How do such tsevaly according to the situation of the
port region within its host country? Answering suglestions must bring together a wide set
of approaches from various angles, such as trangeagraphy and economics as well as
regional science and its recent developments witienso-calledNew Economic Geography.
Empirically, the study rests on the elaborationaoglobal database of eighteen port and
regional indicators covering more than 1,500 plotsted in 300 port regions (40 countries)
of the world.

The rest of the paper is organized as follows. mégt section (Section 2) introduces the
theoretical framework as well as the global databasd some preliminary results on the
correlations among selected indicators. The coréhefpaper lies in Section 3 where it is
provided a multivariate analysis of port-regiorkhges as well as a typology of port regions.
Section 4 complements the former analyses by aipteultegression simply verifying the

mutual influence of port traffic performance andgiomal economic performance. The
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conclusion identifies key contributions of this dguand discusses them in light of their
potential contribution to policy advice and furtlmesearch pathways.

2. A global analysis of port regions
2.1 Theoretical framework

Most contributions about the mutual influence betwetransport flows and territorial
development remain very theoretical while few aérthdeal directly with the case of ports
and port regions. This paper thus can be seen adtempt verifying a number of ideas
promoted by various schools on the subject of parisand regional development.
Throughout the New Economic Geography, there iscagnition that core and peripheral
regions have different roles in attracting firmsldanctions, with more emphasis on overall
transport costs than on the precise nature andnehf transport flows (see Lafourcade and
Thisse, 2011 for a useful synthesis). Yet, Tabadd Thisse (2002) argue that agglomeration
forces are commodity-specific and therefore depemd a certain degree of regional
specialization. Notably, heavy industries and itdes producing goods with high transport
costs are more agglomerated than light industmesiadustries with lower transport costs.
Behrens et al. (2006) as well as Fujita and Mo@9@) in the case of ports also considered
crucial the situation of the gateway with regardiritand corridors and cities. One major
outcome of the New Economic Geography is the bahet increasing the efficiency of
transport infrastructure (of which ports) might esdbate regional disparities and local
economic downturn rather than increasing regioealefits (Fujita et al., 1999). Port regions
provide a fertile ground to test the hypothetiklipetween specific commodity flows and
specific economic activities taking place withircddities, while pointing at different types of
port regions according to their logistical and seetonomic profile. Their situation within
the national territory and continental context dtoalso be given paramount importance
because port regions can be either cores or peigshe

Other literatures point at the more managerial stretegic dimension of flows and territories,
such as those on global commodity chains (GCC)giadal production networks (GPN),
which also remain very much conceptual or focusspdn one particular place or firm.
Recent works have insisted on the need to furthiegrate such approaches with the one of
world city networks (WCN) that are at the contrampre empirical in their study of the
location of specialized services in so-called glaliees (see Jacobs et al., 2010 for a useful
synthesis). Successive stages along the produatidmlistribution chain produce create needs
in terms of related activities thus making locasianore or less dependent on endogenous and
exogenous services. As en effect of logistical tran#s in densely urbanized places, the top
European cities by their number of maritime Advahd&roducer Services (APS) do not
always handle higher valued-goods, such as Londongdo they always possess a seaport,
such as Paris, Moscow, and Madrid, but certain gitels stand out by their exceptional score
mainly due to the presence of a large industridl lagistics cluster, such as Rotterdam and
Antwerp (Jacobs et al., 2010). The main difficuijgneralizing such linkages lies in the
functional and regional diversity of configuratiodus, this research seeks both transversal
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and regional trends in port-region linkages: altiffosame economic sectors and commodity
types do not develop and combine identically actbgsworld due to historical legacies,
socio-cultural differences, and economic imperatj\ertain trends might be common to all
continents.

2.2 Data presentation and methodology

The resulting sample consists in 353 port regi@iswhich 327 have the complete set of
variables) located in 40 countries (Table 1). Platated in those regions accounted for about
87.5% of total world port tonnage and 37.3% ofltatarld population in 2009, the reference
year of the study. One main difficulty of this raseh has been to access internationally
comparable data at infra-national level. Althoughnm other large countries do exert port
activities, information collection remained impdssi due to various constraints, such as the
absence of socio-economic data at infra-nationatl lelespite the existence of good port
traffic data (e.g. Argentina, Tunisia, Algeria, §apore, Hong Kong, Cyprus) and vice-versa
(e.g. Vietnam, Philippines, Russia, Indonesia). dptdrom Eurostat and OECD Territorial
Database, data were collected from national orgdioizs such as statistical offices,
ministries, and associationsThe tonnage of individual ports was summed atiaidtnative
region level to allow a comparison with socio-eamino aspects. Analyzing port-region
linkages at administrative level remains hindergdvo main limitations:

* their mismatch with the contours of port regionsl @ort hinterlands: the proportion
of port clients located inside the administratiegion was not possible to calculate
and even to compare with the actual distributiod amight of clients all over the
country and even beyond national boundaries inarcertases. Port-related flows,
businesses, and/or employment that can be dirantlyrectly related to (or induced
by) port activities are often not counted at |deakl by official statistics. Is was thus
impossible to analyze port-region linkages based hanmonized definitions of
functional port regions as in urban studies whdre functional urban region is
preferred to the administrative city that often $es a large part of overall urban
activity;

» their heterogeneity in terms of spatial coveragd dacentralization levels: despite
many efforts from international organizations tarhanize different administrative
levels across countries, discrepancies remainzi and decision power. In terms of
size, regions in Australia, Canada, but also Bramdl China may appear too large
compared with European counterparts whereas therlagministrative level may be
spatially too small (e.g. US counties) and oftefenirfig limited socio-economic data.
In terms of power, even countries with comparalplatial coverage of their regions
may function very differently, such as the decdizted French Regions and the
centralized British Regions all classified into N&P administrative level by the
European Commission and Eurostat.

2 All data used in this study were freely accessitnine or by request towards relevant organization
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The selection of indicators is justified by the ii@d availability of regional indicators at
world level (see Appendices 1 and 2 for an overv@wdata sources and the full list of
variables). Port throughput indicators encompass rttost widely accepted categories of
commodities such as solid or dry bulks, liquid lsullend general cargoes, as well as two
complementary aspects, import and internationalk Bommodities comprise mostly raw
materials, such as cereals, minerals, ores, ardarasolid bulks, liquefied gas, chemicals, oil
and oil products for liquid bulks. General cargoeser a wide range of products that can be
either containerized, such as manufactured gooddcad products, or in break-bulk form as
intermediate inputs or parts (e.g. metals, mackinetc.). Although those three categories
thus remain much aggregated, their respective wéngplies certain specialization in terms
of cargo handling facilities in the port itself agll as different industrial and logistical
linkages with the local and regional economy. Hosvethe precise geographical distribution
of such flows is unknown, such as the proportiotransit or transshipment flows. For such
reasons it was decided to complement main categavieh the volume of import and
international throughputs. Import and inbound tcaffere considered as one same category
although they only partially overlap. While impdintoughput is always inbound-oriented for
inland distribution and export throughput concesmsrseas distribution, inbound throughput
may in fact include exports (goods shipped fromhimeerland to the port) and outbound may
include imports (goods shipped from the port to kieterland). International throughput
basically corresponds to non-domestic origins aedtidations; it thus excludes coastal
shipping from total port activity.

Some regions in certain countries remained lackimge of the proposed indicators, such as
the unemployment rate of most Brazilian stjtéhe Gross Domestic Product (GDP) of
Cyprus districts, and most socio-economic dataafatumber of Indian statesin several
cases, the absence of accurate data obliged utiegiadicators, such as regional GDP per
economic sector instead of employment (Mexico, didand Gross Value Added (Brazil,
South Africa) or average current income per houskefitaiwan, Iceland) instead of regional
GDP. The 12 original indicators allowed calculatiwayious ratios such as GDP per capita,
population density, as well as location quotientsauntry level (e.g. share of primary sector
at region X divided by share of primary sector lo¢ tountry). Such indices attenuate the
influence of structural socio-economic differencesd allow international comparison as
some countries provide sample surveys only (e.dia)nor use different units (i.e. local
currency, constant or current prices for nationetoants). Other indices include the
population, GDP, and traffic shares (%) in natiotwhls. The share of regional GDP in
national GDP, regardless of differences in unitadenpossible harmonizing the amount of
regional GDP in US dollars based on World Bank riguon national level for 2009Port
traffic indices were calculated at world level daghe presence of single-port countries in the
sample, such as Malta and Lithuania. Last but east| the presence of inland capital cities

® The unemployment rate is only available for 6 metlitan cities so it was used as a proxy for state
unemployment.

* India's Union Territories of Lakshadweep and Andarand Nicobar Islands, as well as Goa and Puduycher

® http://data.worldbank.org/



inside certain port regions, such as the Capitgidtein South Korea (Incheon, Seoul, and
Gyeonggi Province), motivated the study to harmersach delineation in the case where
such capitals where spatially adjacent to (butimdtided in) the port region, thus resulting in
the merger of eight coastal regions with eightridlaapital city regiorfs Wherever the inland
capital city was not directly adjacent to the pagion, such as Berlin being separated from
Mecklenburg-Vorpommern (Rostock) by other regioiisyas not considered as a single
functional gateway, with reference to a classifaatproposed by Merk et al. (2011) on
freight corridors and inland core economic regions.

[Insert Table 1 about here]

2.2 The specific role of port regions in territbd@velopment

Before the analysis of trends and differences anpmmgregions, interesting evidence can be
obtained from comparing the relative charactesst€ port and non-port regions. As was
observed in Table 1, port regions' share in nali@iaP varies greatly from one country to
the other due to multiple factors such as physgegraphy, political and administrative
borders, industrial geography, etc. This approaetves a better understanding of the
specificity of port regions, if any, compared wrtgions having no port activities. For each
variable retained (except port throughputs) wewated the average score of port and non-
port regions per continental area, and the ratizvéen them (Figure 1). Such a broad scale of
analysis is justified by the uneven number of pegions per country as seen in Table 1 as
well as by the need to verify previous research tbe influence of macro-regional
backgrounds on logistical patterns (Lee et al.82®bdrigue and Notteboom, 2010). Yet, the
number of non-port regions is similar to the onepoft regions globally, thus making this
analysis worthwhile. On a world level, port regi@iways score higher than non-port regions
but this is particularly true for three variablgspulation share, GDP share, and population
density, followed by GDP per capita, GDP volumed amemployment. This underlines the
capacity of port regions to be more productive earage than non-port regions but this goes
together with rising spatial, environmental, anctialb problems already well addressed
elsewhere (Vallega, 1996). No specific economidseseems preferential on such level of
aggregation.

Certain regions keep their specificities, howeyeaia stands out by the higher population and
GDP share of port regions as well as by the higimgortance of the primary (1.22) and
secondary (1.14) sectors plus unemployment (1©08)xourse, this Asia-Pacific area is, at
least economically, very heterogeneous but thiilpnmight correspond to the importance of
extraction and heavy production activities aroumatp (cf. Australia). Indeed in terms of

® The cases include Haute Normandie and lle-de-EréRaris, France), Valparaiso and Santiago (CHile)y
South Wales and Canberra (Australia), Selangor,l&Kuwaimpur, and Putrajaya (Malaysia), Maryland and
Washington DC (USA), Tianjin and Beijing (Chinapnkr and Outer London (UK).
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traffic specialization, Asia has the highest sdoresolid bulk traffic (1.08). Many Asian port
cities face difficult social situations and induetreconversion, such as Incheon in South
Korea (Ducruet et al., 2012), while Shanghai remaominantly industrial despite its efforts
to deploy a global city, service-oriented profl&¥gng and Ducruet, 2012). Africa (here only
based on Morocco and South Africa) has the highestrgence in terms of population
density, unemployment, tertiary and secondary sgctwhile its port regions score
significantly lower than non-port regions in termsGDP share, primary sector, and GDP
volume. This situation can be explained by thendléocation of main decision centers such
as Johannesburg and Rabat, the respective capigal and of main mining sites creating the
bulk of national added value. Port regions thustimeerve as gateways between inland and
overseas locations while suffering from higher abcosts and lower economic benefits,
sometimes fostering the need for balancing regiat@alelopment through port-related
projects as seen in the case of the Tangier-Meggir(Ducruet et al., 2011). The Americas
have the highest positive differential for GDP papita and the primary sector (together with
Asia); many American regions indeed function asrgyneroduction centers (e.g. Alaska,
Campeche, Amazonas) creating among the highesteimdif GDP per capita, while many
important cities concentrating economic wealth bgléo port regions, such as New York,
Los Angeles, and Rio de Janeiro, to name but aefemnples. Finally, Europe has in common
with Africa a lower score for primary sector anchigher score for population density, its
main port cities being often counted at the lefedroall administrative regions unlike in the
United States for instance where the density gfdstr cities is diluted on the level of states. It
also has a significant positive divergence for Gébiare, population share, tertiary sector,
GDP per capita, and GDP volume.

[Insert Figure 1 about here]

3. Global trendsin port-region linkages
3.1 Correlations among main variables

Comparing the correlation between demographicameport throughput volumes at national
and regional level provides some first evidencesugaithe linkages (Figure 2). At country
level, the correlation is highly significant sinabout 82% of port throughput is explained by
demographic size. The amount of cargoes thus niedligcts the size of the national market
that imports and exports such goods, notwithstanttinal specificities China, Japan, South
Korea, Australia, the Netherlands, and the UnitedeS have the largest negative residuals to
the model (i.e. higher throughput volume than etgudc The international trade of those
countries is dominantly using sea transport (986 %or South Korea) due to physical factors

" This corresponds to the average index among pgioms

8 Weighting total port throughputs using the metbd€harlier (1994) to reduce discrepancies betweanage
units and value units did not provide a better maiteation coefficient (0.80). Some noticeable effeare the
better visibility of Malaysia's transshipment fuincis for containers and the more balanced profilta® United
States. At region level, the same method also meda worse fit (0.32).
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(islands) but also political (borders). Such fastare reinforced when strong emphasis is put
on hub functions, such as in South Korea and thinéMiands, where about 40% of total
container throughput in Busan and Rotterdam ar@imed by transshipment flows, or on
massive raw materials imports or exports, such limaCand Australia. Conversely India,
Brazil, Mexico, Morocco, and Turkey have a lowerotighput volume than expected by their
demographic size, partly due to logistic chainsiaificies such as cumbersome customs
procedures.

[Insert Figure 2 about here]

At sub-national level, the correlation is expecyeldwer than at country level (0.39) due to
the lower probability for administrative divisiotts overlap port hinterlands and market areas.
Yet, the fact that almost 40% of port throughpustabution can be explained by local
population size is in itself a very fruitful resgitven the influence of many disturbing factors.
Most regions having higher throughput volumes tegpected locate in China (e.g. Jiangsu,
Zhejiang, Guangdong), South Korea (Gyeongnam, aeofustralia (Western Australia,
Queensland), the Netherlands (Zuid Holland), thetddn States (Louisiana, New York,
Texas, California), Japan (Chiba, Kanagawa, Aiadmy Belgium (Antwerp province). This is
similar to results obtained at national level thatre caused by a concentration of transit
flows and/or bulk flows at certain locations. Thpposite trend (lower throughput than
predicted) mostly applies to Indian states (Mah#ras West Bengal, Andra Pradesh,
Karnataka, Tamil Nadu) and other Chinese provitiashuan, Heilongjiang, Jiangxi, Hunan,
Chongqging). Reasons differ from one case to theratimce such Chinese provinces only use
inland or canal river shipping that is less acddedb larger vessels, and the Indian states face
a lack of suitable port infrastructures. While suobnds are very much similar to those
obtained when plotting total throughput over GDPbath levels, more interesting is the
correlation between the respective national shafgmrt throughput, population, and GDP.
About 48-50% of port throughput share thus couldelzplained by the share of either
population or GDP in national totals.

Due to the existence of numerous extreme values;tibice has been made to analyze ranked
values instead of initial values. Some large regjisanch as in China, India, and the United
States concentrate very large populations anddsaf©ther ones had abnormal index levels
in certain categories due to local uniqueness, asciampeche (Mexico) having the world's
highest index of GDP per capita relative to natiamgerage as an effect of its offshore oil
extraction activity. Correlations between traffiedasocio-economic variables on the level of
the whole sample remain, however, rather limiteidfe 3). General cargo traffic appears
positively correlated with population density ahe share (%) of GDP in national total, thus
suggesting the importance of urbanization in theceatration of higher valued (and more
international) goods. Liquid bulk and import traffiare positively correlated with the amount
of GDP per capita, probably because most countrii®e selected sample are large importers
of energy products (e.g. oil and gas) while regigpecialized in energy extraction and
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transformation often reach high per capita proditgtialthough this is based upon a few
industries and/or plants. The negative correlati@ween total port throughput and the
primary sector suggest that such local economiesndfandle smaller traffic volumes than
other regions, but the two other sectors do notetate significantly with any port traffic
variable. All other significant correlations occwithin each group (either traffic or socio-
economic variables) except from the absolute figumaed the national shares as seen in
previous Figure 2.

[Insert Figure 3 about here]

3.2 Factor analysis

The factor analysis applied to rank values instefauhitial values and provided six relevant
factors concentrating about 71% of total variand@ab(e 2). Main trends first reveal
significant evidences on port-region linkages sitredfic and regional variables are often
grouped together inside factors.

[Insert Table 2 about here]

The most significant trend is an opposition betwdenweight of port regions (absolute and
relative) and their specialization in both solidksuand the primary sector. On the one hand,
this confirms that regions concentrating populatod production also tend to concentrate
traffics within their country, thereby implying tharaffic distribution is not randomly
distributed. On the other hand, the significantoaggion between solid bulk traffics and
specialization in the primary sector is by no melaggcal. Commodities such as agricultural
products and mine products tend to concentrateegions specialized in agricultural and
mining activities. This opposition also implies thie latter regions are less likely to occupy
a central role in their country and in the globararchy. Indeed, solid bulk and primary
sector specializations are isolated from all otrerables in the first factor. On the opposite
side, other variables have more or less signifieamaside the most relevant ones about the
national shares, which give more clue about thareatf those "core regions", which tend to
attract more weighty and international traffics.u$h there appears a certain association
between absolute traffic size, national importaacel traffic geographic coverage of regions,
while those specialized in solid bulks and the jnynsector tend to have more modest roles
in the port-region hierarchy. This evidence suggesther logical linkages between economic
specialization and throughput specialization: eoaigoactivities involving production and
transformation handle more raw materials thanaertactivities (of which transport), while
the latter have closer affinity with higher valugdods (general cargo) and need higher
volumes of energy resources for consumption. Astimeed by Tabuchi and Thisse (2002),



higher valued activities are often less spatialpnaentrated than heavy industries and
activities producing goods with high transport sost is also the case of many urban
economies to be more service-oriented and moreetlepspulated thus increasing the need
for consumer goods and energy resources such asdigas. As a matter of fact, most largest
economic, demographic, and logistical concentratgtand out on this first factor, such as the
Seine Axis, Istanbul, Seoul/Incheon, Kuala-LumpartPKlang, Athens, London, Tokyo,
New York etc. in radical opposition with more rerlgtlocated regions such as Cornwall
(United Kingdom), Jeju (South Korea), Northwest riteries (Canada), and Friesland
(Netherlands) to name but a few.

The second most significant trend (factor 2) grotqegether the relative weight of the port

region nationally (traffic, population, GDP), intational traffic, and primary sector on the

one hand, and GDP (total, per capita), importicafertiary sector, density, and population

on the other. One can deduce from this trend thatentertiary regions tend to be more

wealthy and populated, which in turn fosters impovia local consumption. Examples

include many port regions of the United Statesadajand Europe, but also many Chinese
regions due to the demographic and logistical "sitect". The opposite profile is thus better

explained by the export of raw materials (interowadil traffics) taking place at less populated
and wealthy regions, but which occupy an importate at national level (higher share of

population, GDP and traffics). The latter regionslude numerous port regions from small

and/or single-port European countries (e.g. Mdlistonia, Romania) that come out mostly
due to their national rather than global importanet, no specific commodity type defines

such profiles.

Turning to the third trend (factor 3), the typecoimmodities handled takes it whole meaning
in relation to the socio-economic features of ragidOn the one hand, solid bulk is positively
related with the overall size of the region (tr@ffGDP, population) and to the secondary
sector as well as to the primary sector to a lesgtnt. This profile typically indicates the
possibility for certain regions to be large in sa® well as specialized in more traditional
activities. This specialization is directly apparém the preference to raw materials traffic.
Examples include many inland port regions in thétééhStates (Michigan, Minnesota, Ohio,
Indiana, West Virginia), Canada (Ontario), Chinanli, Sichuan, Heilongjiang) but also
coastal regions exporting large quantities of mafseerand agricultural goods such as in
Australia (Western Australia, Queensland), Mexi&ai@ California), and India (Orissa,
Andrah Pradesh). The opposite profile clearly geothe tertiary sector with general cargo,
liquid bulk, import, and international traffics, agell as with GDP per capita (index) and
unemployment. This profile comprises many urbanimsgions playing a central role in the
national and global economy (e.g. Oslo, Reykjaviksemen, Stockholm, Hamburg,
Dusseldorf, Rome, Genoa, London, Athens, LisbonsaBianca) but also a number of
peripheral ones being remotely located from corenemic regions (e.g. Northwest
Territories, Arica y Parinacota, Nunavut, Alaskageldrsta Norrland) and/or islands and
enclaves (e.g. Corsica, Hawaii, Ceuta, Melilla, ®iea, Malta, Canary Islands, Baleares,
Azores). In fact, the tertiary sector encompassesia range of activities: urban regions are
more likely to specialize in private services (digance, transport, retail) while peripheral

10



regions that lack of a productive economy tendely on the public sector. They have in
common to exhibit higher unemployment levels thatiamal average.

Lastly, attention should be paid to the fourth tr€factor 4) that depicts a profile of urban
region specialized in solid bulks but with high@employment levels, opposed to a profile of
industrial region specialized in liquid bulks butthwhigher GDP per capita than national
average. One typical example of the former proleCampeche state in Mexico, which

concentrate most of the country's offshore oilaotion and has the world's highest index of
GDP per capita relative to national average. Thenéo profile often corresponds to

peripheral regions facing difficult reconversionedito over-specialization in traditional

activities, such as Gangwon in South Korea andefagtrovince in Taiwan, which locate

away from core economic regions.

Although further understanding the geographic lagficcach factor would necessitate their
cartographical representation, this article optadriapping only the typology of port regions
based on the same factor analysis.

3.3 A global typology of port regions

Eight types of port regions have been retained ftbennon-hierarchical clustering analysis
applied to the six relevant factors (see Appendiara more detailed description of clusters).
Each cluster is defined by a positive influenceceftain variables appearing by order of
importance, as well as by those having negativieiente. The first two clusters (1 and 2)
have in common certain issues such as higher urgmeit levels, specialization in liquid
bulk traffic, smaller share in total world port dlmghputs, and lack of industrial activities. In
addition, "deprived port regions” have poor ecoropgrformance and higher specialization
in primary activities, while "peripheral port regs' tend to be richer and rely dominantly on
imports and services suggesting a dominance of tmregsumption. The two next clusters (3
and 4) also share certain features, such as beipgriant demographic, economic, and port
concentrations in their host country and handlingreninternational traffics than world
average, while concentrating noticeable shares afdwport throughputs and liquid bulks.
Their territorial profile differs, however, as "mepolitan port regions" are richer, more
densely populated, and more service-oriented vesisdr production activities but handling
more general cargo, and "industrial port regiongdidally resemble maritime industrial
development areas where production and transfoomaittivities dominate as well as liquid
bulks. The next clusters (5 and 6) have in comnwhet large regions with high GDP with
lower international and general cargo traffics tharld average. "Productive port regions”
are richer and more industrialized than averagdéewtandling more imports and liquid bulks,
and "bulky port regions” are better defined byrgdashare of world port throughputs (50%),
specialization in solid bulk traffics, and poputatidensity. Finally, the two last clusters (7
and 8) share a smaller size and lower liquid brdKits than average. "Transit port regions”
specialize in higher valued goods and industridivédies while "traditional port regions”
specialize in solid bulk traffics and the primagc®r. The last cluster can be seen as a typical
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class of agricultural and mining regions havingséespopulation density and higher exports
than average, while transit port regions have lessevices.

The spatial distribution of clusters (Figure 4) wBointeresting patterns in terms of
recurrences in the location of certain types wittmnintries and continents. Certain types are
concentrated at specific areas, such as "bulkyrnegrons” comprising many Chinese, Indian,
Australian, North American regions as well as Kwaziatal (South Africa) and southern
Brazil, but no such type appears in Europe. Comgrsmetropolitan port regions” are few
outside Europe: they underline the importance ohesdarge cities such as Casablanca,
Western Cape (Cape Town), Gujarat, Maharashtra (&iynKerala, Hyogo (Kobe), Osaka,
and Kanagawa (Yokohama), others being nationaltalapegions, such as Valparaiso-
Santiago, New York, Selangor-Kuala Lumpur, Tai@apul-Incheon, Auckland, and Tokyo.
It is surprising that despite their metropolitaménsion, Shanghai and Beijing-Tianjin do not
belong to this category, perhaps due to the stédivéloping” character of China defined by
the importance of industrial sector and bulk tifibut the same also applies to New South
Wales (Sydney) in a totally different context. bhesiEurope, not only national capitals but
also other cities belong to this category: Zuid aNdrth Holland (Rotterdam and
Amsterdam), Hamburg, Provence (Marseilles), Lig{@enoa), Hampshire (Southampton),
Pomorskie (Gdansk), Skane (Malmo), and Izmir. Thegation echoes the continental core-
periphery pattern of economic and logistics ad#sit(Lee et al., 2008) with few cases away
from the European megalopolis: Lisbon, Attiki (AtisePiraeus), Istanbul, Stockholm,
Helsinki, and Oslo.

By contrast, many remotely located regions belanthe first two clusters and confirm the
socio-economic difficulties of many UK and south&uropean regions. Elsewhere, deprived
regions also locate away from core economic cergetbeir country (e.g. Hainan, Sabah,
Hokkaido, Nova Scotia, Newfoundland), with the d¢aexception of California and Florida
being often seen as rather dynamic port regionsplireal port regions underline the insular
effect as many of them are islands or territoriegasated from mainland, such as Hawaii,
Alaska, Okinawa, Baleares, Corsica, Ceuta and MdBpanish enclaves in Morocco), lonia
Nisia (Greece), but also some states in the US aaddaine, Rhode Island, and Delaware.
Industrial port regions also concentrate very mucheurope while often including large
regional cities (e.g. Barcelona, Bilbao, Nantestwerp, Bremen, Goteborg, Bergen) just like
outside Europe with the examples of Texas (Houstderacruz, Antofagasta, Western
Australia (Perth), Adelaide, Taichung, and many d&or regions of which Gyeongnam
province (Busan). Productive port regions concéatia certain parts only of the most
globalized areas, such as Northern Italy in Eurapd a number of regions in the United
States and Japan. Those regions levy high rents thansformation activities (e.g. Louisiana)
after importing raw materials for domestic redtsaition (e.g. steelworks and petrochemical
industries). Transit port regions often locate ne&tropolitan regions due to their gateway
function (e.g. Valencia for Madrid, East Anglia/ixstowe and Kent for London, Tangier in
Morocco, Johor in Malaysia), while traditional poegions appear as small primary centers of
economic and port activity dedicated to local reses such as in Mexico, Chile, Morocco,
and Turkey.
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[Insert Figure 4 about here]

4. Mutual influences between port and regional activities

A multiple regression investigates which variable®st influence total regional port
throughput on the one hand and total regional GBFhe other as dependent variables. The
stepwise method was used to best select the vasidlalving most significance on the model's
results (Goldberg and Jochems, 1961; Gujarati, ROB&ur models are compared in their
ability explaining each dependent variables, witkaded scores provided in Appendix 4. The
first model (A1l and B1) includes only the origiriedffic and socio-economic variables used
in previous sections. The other models contain temidl variables, such as the dummy
distinguishing amongst coastal and inland (rivent pegions (models A2 and B2), the level
of logistical performance of the belonged countsynaeasured by the World Bank Logistics
Performance Index (Arvis et al., 2012) as well las DHL Global Connectedness Index
(Ghemawhat and Altman, 2012) (models A3 and’B&)d dummies for each continent where
regions locate (models A4 and B4). Those newly dddariables bring in contextual
information about the environment in which portioeg operate and develop, although the
integration of national-level variables should iragtice make use of multilevel regressions
rather than classic multiple regressions, but &lsigsect has been kept for further research on
these issues.

On the level of the whole sample, main results skimat export-oriented traffics will affect
positively total throughput and this effect is everore pronounced at richer countries.
However, imports affect positively regional GDP thss relates to the ability of regions to
consume flows locally and/or redistribute them d@od¢ the hinterland: the influence of
imports is indeed higher when Europe and North Ataedlummies are included, i.e. mostly
import regions with important inland connectivitRqdrigue and Notteboom, 2010). The
coastal dummy has positive and negative influemcthmughput and GDP respectively since
seaports favor traffic concentration and econoroiescale while inland regions tend to be
more productive than coastal regions (see alsorl.é\@895). The shares (%) of throughput
and GDP have both negative scores, thereby implyimgf port regions may grow
economically and logistically without being hightgncentrated on a national level. This can
be explained by the fact that higher shares ofterespond to smaller countries where one or
two regions concentrate a majority of GDP and/ooulghput (e.g. Iceland, Malta, Estonia)
but without equivalent importance in terms of abhs®lproduction/traffic volumes globally.
The secondary sector has a strong positive effactegional GDP mostly in developing

°® The LPI is a composite measure including 6 subgmies (efficiency of customs and border managémen
clearance, quality of trade and transport infragtme, ease of arranging competitively priced shapts,
competence and quality of logistics services, gbitio track and trace consignments, frequency wittich
shipments reach consignees, and within scheduledpm@cted delivery times). The DHL index is alsmposed

of various sub-scores covering trade, capital, rinftion, and people flows analyzed both in termsotél
volumes (breadth) and importance in the nationahemy (depth).
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countries, thus suggesting that transformationviiets still generate more profits in relation

with port activities, even in advanced countrigscomparison, the tertiary sector will have
rather negative effects on GDP but mostly in lesgetbped countries (model A2). While the
DHL index does not play a significant role in eitlieroughput or GDP, the LPI index that is

much more defined by logistical quality and perfanoe has a strong positive influence on
both GDP and throughputs, for the latter mostlpaorer countries. Unsurprisingly, Asia and
Oceania have positive influence on throughputs eviNlorth America is negative, thus

confirming the hierarchy observed in previous Fegdrand the importance of the continental
context in which port regions develop and operate.

5. Conclusion

Despite all the methodological constraints inhettena global and comparative analysis of
local economies, this research has provided a boas port-region linkages across more

than 1,500 ports located in more than 300 regiowis4® countries. The central hypothesis of
the research was the existence of functional aatia@ffinities between types of traffics and

types of regions. Several statistical analyses ditoa number of answers as well as new
guestions about the mutual influence of port atiéisiand regional development.

Generally speaking, the specialization and spdisfibution of port traffics is far from being
randomly distributed over space. Port regions varfunction and importance according to
the continental context. Although the same trafBash as liquid bulks may be associated
with different types of local economies (e.g. poooe richer), their concentration reveals
various combinations. Deprived and metropolitant pegions both handle liquid bulks but
this occurs in totally different socio-economic texts and for different reasons, from transit
and transformation to consumption. Traffic speegtion is thus highly related with local
skills and does not have the same meaning evergwietropolitan port regions handle
lesser traffic volumes but more valued goods thalkybport regions. Thus, the types of
commodities passing through the port(s) of a gregion not only reflect but also shape local
economic structure and wealth. Export traffics dogbtal throughputs while import traffics
foster economic growth. Such trends are largely ttu¢he heterogeneity of the sample
composed of both emerging and advanced econométscdte and peripheral regions can be
identified on all continents based on their comrfeatures.

This territorial embedding raises important polissues. First, the path-dependency of traffic
specialization suggests that port development @a driver of regional development only
under certain conditions. Reviving local economibat face important socio-economic
difficulties through attracting new cargo flows rignot always be a relevant option if
policy-makers do not take into account the linkhwlbcal industries. For instance, the
emphasis put on containerization by numerous imiddigtort regions can result in weak local
impacts due to the absence of specific skills aatkets, while remaining a rather artificial
implant bound to transit flows. Removing port aitiés based on environmental and aesthetic
arguments notably through waterfront redevelopmientcoastal cities may also have
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underestimated negative impacts if their traffith sontribute to some extent to industrial
and logistical development.

Further research shall insist more on the dynarofctraffic and regional specialization,
perhaps by taking inspiration from existing emgitiworks on regional development with an
evolutionary perspective (see for instance Neftkal.e 2009). Such an approach would better
elucidate the co-evolution between the growth ancerdification/specialization of both
traffics and regions. Attracting certain traffiqps in certain localities might have positive or
negative effects on further port and regional penence. Other research pathways include
the need to verify the influence of neighborhoodpont regions' profiles notably via spatial
autocorrelation tests as well as through applyingtirevel rather than classic multiple
regressions in order to better understand theafdllee national context. Enlarging the current
sample of port regions will face difficult challezgyof data availability, but recent works on
global maritime flows suggest the possibility coempenting traditional port throughput data
by vessel movement data while lowering problemsoohparability across countries (see Van
Hamme, 2012).
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Total port

No. port No. Avg. area - Share (%) in .
Ceuminy regions ports | (000ssg. km) thro;?r;?gttc()?sl)lhon national GDP s

Australia 7 39 1098.5 880.9 97.9 State TL2
Belgium 3 5 3.0 202.0 40.5 Province| NUTS-2/TL2
Brazil 20 80 332.6 732.9 83.0 State -
Bulgaria 2 2 17.1 21.9 22.8 NUTS-2
Canada 1( 90 940.4 464.0 80.3 TL2
Chile 11 19 58.8 105.9 43.6 TL2
China 18] 89 166.9 8031.7 76.8 Province -
Croatia 1 1 24.7 19.7 32.0 NUTS-2
Denmark 5 34 8.6 81.8 100.0 NUTS-2/TL2
Estonia 3 6 6.3 34.4 76.6 NUTS-3
Finland 3 22 77.6 89.5 90.1 NUTS-2/TL2
France 16 20 23.6 310.3 36.4 Région| NUTS-2/TL2
Germany 7 39 10.8 259.7 20.6 NUTS-2/TL2
Greece 1] 25 10.8 110.9 96.2 NUTS-2/TL2
Iceland 2 40 51.5 6.2 100.0 Region -
India 12 187 116.4 821.1 60.9 State -
Ireland 2 10 34.2 40.8 100.0 NUTS-2/TL2
Italy 13 40 16.0 455.7 66.2 NUTS-2/TL2
Japan 39 172 8.0 1966.4 87.1 Prefecture TL3
Latvia 2 3 7.0 58.9 63.7 NUTS-3
Lithuania 1 2 5.2 34.3 12.4 NUTS-3
Malaysia 10 17 29.3 380.8 55.4 State| -
Malta 1 2 0.2 34 94.4 NUTS-3
Mexico 13 33 65.9 102.6 34.6 TL2
Morocco 9 12 67.9 40.0 52.9 Province -
Netherlands [ 14 4.0 482.1 64.7 NUTS-2/TL2
New Zealand . 15 132.5 42.7 100.0 Island TL2
Norway 6 26 42.4 145.7 93.9 NUTS-2/TL2
Poland 2 5 20.6 45.0 9.6 NUTS-2/TL2
Portugal 6 8 14.5 60.0 95.7 NUTS-2/TL2
Romania 1 3 35.8 35.2 10.5 NUTS-2
Slovenia 1 1 8.0 13.3 56.3 NUTS-2
South Africa 3 8 130.9 275.2 37.6 Province -
South Korea 1 26 14.2 1032.1 100.0 TL2
Spain 12 28 18.1 360.7 65.8 NUTS-2/TL2
Sweden g 30 51.3 140.4 100.0 NUTS-2/TL2
Taiwan 4 13 9.0 235.7 100.0 Region -
Turkey 14 51 24.2 2911 73.4 NUTS-2
United Kingdom 24 52 7.9 489.6 65.8 NUTS-2/TL2
United States 3 287 165.9 2052.0 86.8 State TL2
All countries 353 | 1,556 115.9 20963.3 72.5

Europe 148 484 18.9 3787.3 53.1

Asia-Pacific 99 358 132.3 13391.4 82.7

Americas 90 419 261.5 3457.5 83.1

Africa 12 20 83.7 315.2 41.3

Table 1. Study sample
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Factors

327 regions a - : i E 5
Eigenvalues 431 2.23 1.95 1.68 1.46 1.20
Variance (%) 23.95| 12.40( 10.85 9.36 8.13 6.64
Cumulated variance (%) 23.95 36.35| 47.19| 56.55| 64.67| 71.32
Total port throughput (LN) 0.700 0.163| 0.354| -0.034| 0.256| 0.073
Throughput share in national total (%) 0.721| -0.487| 0.012| -0.021| 0.188 0.213
International throughput (index) 0.2] -0.586| -0.222| 0.039| -0.084| 0.251
Import throughput (index) -0.03 0.376| -0.226( 0.345| 0.063| -0.094
Solid bulk throughput (index) -0.292 0.033] 0.691| -0.329| -0.223| 0.325
Liquid bulk throughput (index) 0.228 0.190f -0.321| 0.391| 0.683| 0.173
General cargo throughput (index) 0.234-0.187| -0.467| 0.066| -0.414| -0.578
Population (LN) 0.633 0.341| 0.477| -0.184| 0.054| -0.272
Population share in national total (%) 0.739 | -0.507 0.094| 0.002| 0.080| -0.046
Population density (index) 0.661 0.326| -0.106| -0.181| -0.139| -0.208
Unemployment rate (index) 0.117 -0.035| -0.206| -0.250{ 0.457| -0.281
Gross Domestic Product share in national total ((  0.801| -0.449| 0.043| 0.054| -0.052| 0.052
GDP per capita (index) 0.427| 0.181| -0.241| 0.163| -0.476| 0.461
GDP per capita (LN) 0.13f 0.375| -0.160{ 0.564| -0.072| 0.289
Gross Domestic Product (LN) 0.634 0.558 0.353| 0.187| 0.020| -0.078
Employment in primary sector (index) -0.554| -0.342| 0.298| 0.207| 0.340{ -0.070
Employment in secondary sector (index) 0.1570.171| 0.332 0565| -0.271| -0.236
Employment in tertiary sector (index) 0.2] 0.311| -0.479| -0.651| 0.030| 0.199

Table 2: Description of most significant factors
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Figure 1. Socio-economic convergence or divergence between port and non-port regions
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Figure 2: Correations among throughput, population, and GDP at region and country levels
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Figure 4: Global typology of port regions
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Appendix 1. Data sources

Port throughput data (2009) N.B.

Eurostat (Europe), American Association of Porthiuities (Mexico),
Army Corps of Engineers (USA), Ports Australia (&aba), Ministry of
Maritime Affairs and Fisheries (MOMAF, South Kore8}atistik
Pengangkutan (Malaysia), States & Union Territokisitime Boards Sabah state 2010 (international)

(India), Transnet (South Africa), Ministry of Lankhfrastructure, China 2010 (throughputs),
Transport and Tourism (Japan), Statistics Canadada), Agéncia estimates for Iceland and New
Nacional de Transportes Aquaviarios (Brazil), Diesgar (Chile), Zealand (international)

Statistics New Zealand (New Zealand), Agence Nat®des Ports
(Morocco), Icelandic Maritime Administration (Iceld), Ministry of
Transportation and Communications R.O.C. (Taiwan)

Socio-economic data (2009) N.B.

Eurostat (Europe), OECD Territorial Database (OE®Dntries), Chile 2005, Mexico 2010,
Instituto Brasileiro de Geografia e EstatisticaQ Brazil), Ministry of | Aystralia 2007 (employment)
Labour and Employment & Central Statistics Offited{a), Statistics

Bureau, Ministry of Internal Affairs and Communiicets (Japan), Bureat

of Statistics (USA), Institudo Nacional de Estadisty Geografia Gross Value Added (South Afric
(Mexico), Haut-Commissariat au Plan (Morocco), iStais Iceland 2005; Brazil 2009), national
(Iceland), National Statistics & Directorate-Gen@fBudget, currency (Morocco 2007; Norwa
Accounting and Statistics (Taiwan), National Stated Office (Malta), 2007; Turkey 2008), average
Statistics Lithuania (Lithuania), Central StatiatiBureau (Latvia), current income per household
Statistics Estonia (Estonia) (Taiwan 2010) (GDP)

Appendix 2: List of variables

Variable Unit Index
Total port throughput Metric tons Natural logaritiibN)
Throughput share in national total % %
International throughput Metric tons Regional shaserld share
Import throughput Metric tons Regional share / waithdre
Solid bulk throughput Metric tons Regional shareotld share
Liquid bulk throughput Metric tons Regional shaweafld share
General cargo throughput Metric tons Regional shamrld share
Population No. inhabitant§  Natural logarithm (LN)
Population share in national total % %
Population density Inhab./sg.km. Regional dengitgtional density
Unemployment rate % Regional unemployment / natianaimployment
Gross Domestic Product share in national total % %
GDP per capita $US Regional GDP per capita / NatiGi¥ per capita
GDP per capita $US Natural logarithm (LN)
Gross Domestic Product $US Natural logarithm (LN)
Employment in primary sector No. employees  Regishale / National share
Employment in secondary sector No. employeps  Rebstraae / National share
Employment in tertiary sector No. employegs  Regishake / National share
Coastal / Inland dummy Dummy lor0

22

s




Appendix 3: Description of port region clusters

Cluster - _ No. L east distance World traffic shares (%)*
no. Cluster name Positive Negative regions to cluster All B LB cc
center
GDP per capita (index
. Unemployment Secondary sector
1 Defé"’.i‘;sport Liquid bulk Solid bulk a6 | T \r’hae'l';y &1 106 | 56| 214| 85
g Primary sector GDP per capita (LN) u
General cargo
Tertiary sector National shares (%)
Peripheral port Im_po'rt traffic Secondgry sector
2 regions Liquid bulk Total size (LN) 19 Azores 0.7 0.2 1.6 0.7
GDP per capita (LN) Solid bulk
Unemployment International
Tertiary sector
. National shares (%) Primary sector
3 '\ggm"e’g:gig Population density Solid bulk 44 Izmir 149 | 70| 233 194
GDP per capita (index Secondary sector
International traffic
National shares (%)
. Secondary sector .
Industrial port : - Tertiary sector Ostra
4 regions Intsr_nanonal raffic Population density 43 Mellansverige .7 8.7 181 108
rimary sector
Liquid bulk
GDP per capita (index Nation_al shares (%)
Productive Import traffic Tertlary sector' .
5 port regions Secondary sector International traffic 54 Ehime 8.3 6.3 11.5 8.7
GDP (LN) Unemployment
General cargo
. Liquid bulk
Total size (LN) : )
6 Bulky port Solid bulk International traffic 44 Liaoning 49.8| 686 224 45.
regions : . Primary sector
Population density
General cargo
Liquid bulk
7 Transit port General cargo egé’tglef icZ:p(i:_aN()LN) 37 East Anglia 21| 07| o8 54
regions Secondary sector Tertiary sector
Solid bulk
Total size (LN)
. . Liquid bulk
8 Traditional Solid bulk Population density 40 Samsun 1.8 2.8 0.9 0.9

port regions

Primary sector

Import traffic
General cargo

* SB (solid bulk), LB (liquid bulk), GC (general cargo)
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Appendix 4: Stepwise multipleregression results

REGIONAL GDP(LN)

All regions

Economic level of belonged countries (GDP per capitain 000s US$)

L ow (<20) Middle (20<, <40) High (>40)

MODEL # Al Beta t-value Beta t-value Beta t-value Beta t-value
Const. .164 .29( .054 .07( 5217 .75€ 2.364 1.776
PORT Traf(LN) .58§ 18.68 564 13.43] .563 14.01 .544 7.626
PORT Traf(%) -.031 -7.744 -.02] -4.364 -.067 -7.56 -.026 -3.22§
PORT_Traf(international -.283 -2.664 -429 -2.614 .503 3.44¢ -.638 -3.817
PORT Traf(import) .611 5.047 427 2.374 .454 2.914 .389 1.748
REGION Pop(density) -.014 -2.104 -.01] -1.214§ -.025 -3.08] .054 1.633
REGION GDP(%) .039 7.194 .03(0 4.25] .071 7.75] .029 2.944
REGION_secondary .56( 2.917 .841 3.15] .001 .004 .234 .631
Adj R"2 571 .694 .706 493
Durbin-Watson 1.07¢ 1.184 1.46] 1.781

MODEL # A2 Beta t-value Beta t-value Beta t-value Beta t-value
Const. 2.42( 3.714 1.999 2.194 1.701 1.44] 1.62( 1.032
PORT Traf(LN) 593 19.674 571 14.02 .604 14.12 .61§ 8.747
PORT Traf(%) -.03] -8.31] -.024 -4.944 -.05§ -6.17 -.034 -4.657%
PORT Traf(Import) .60( 5.164 414 2.294 .407 2.37] .391 1.80¢
REGION GDP(%) .037 7.361 .024 4.115 .066 6.407 .037 3.97
REGION_tertlary -.944 -2.614 -.87( -2.091 -.37] -.59( .124 .10§
Coastal region 0/1 -1.267 -6.293 -1.00] -2.834 -1.009 -1.41¢ -1.097 -4.656
Adj R"2 .604 .693 .641 .493
Durbin-Watson 1.084 1.137 1.284 1.691

MODEL # A3 Beta t-value Beta t-value Beta t-value Beta t-value
Const. -85 -1.414 .482 .558 -.415 -.371 11.09 2.614
PORT Traf(LN) 466 15.26 459 10.73 511 11.56 .554 6.934
PORT Traf(%) -.029 -6.642 -.01§ -4.681 -.05] -5.814 -.025 -3.13(
PORT Traf(Import) 413 3.91] .60  4.133 477 3.044 .257 1.20(
REGION GDP(%) .036 7.77] .034 6.531 .077 7.42¢ .024 2.464
REGION Pop(denslty) -.014 -2.33] -.014 -1.661 -.035 -4.22" .102 2.744
REGION primary -.189 -3.024 .041 .381 -.184 -2.571 127 . 737
REGION_secondary .434 2.644 .69 2.917 .054 .184 .304 .856
Coastal region 0/1 -.994 -5.487 -.43§ -1.508 -.664 -1.03] -1.113 -4.113
DHL overall 2010 -.014 -2.664 -.069 -7.73 .006 .93] .017 .687
WB LPI 2010 1.374 8.39¢ 1.36 4.6773 .74( 3.274 -2.457 -2.134
Adj R"2 .696 .81( 72§ .53(
Durbin-Watson 1.22] 1.343 1.52] 1.724

MODEL # A4 Beta t-value Beta t-value Beta t-value Beta t-value
Const. -2.214 -4.073
PORT_Traf(LN) .54( 19.34
PORT_Traf(%) -.021 -8.221
PORT_Traf(Import) .616 6.306
REGION_GDP(%) .04] 9.874
REGION_Pop(denslty) -.010 -2.014
REGION_secondary .524 3.53(
Coastal region 0/1 -.807 -4.82]
DHL overall 2010 -.014 -3.004
WB LPI 2010 1.134 7.554
Europe 471 4.321
North America 1.09¢ 8.90(
Adj R"2 .75(
Durbin-Watson 1.483
No. regions 327 11§ 12¢ 92
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. Economic level of belonged countries (GDP per capitain 000s US$)

TOTAL THROUGHPUT All regions Low (<20) Aver age (20<, <40) High (>40)

MODEL # B1 Beta t-value Beta t-value Beta t-value Beta t-value
Const. 10.96]1 16.71 8.90 5.724 11.754 2.96 9.58] 2.164
PORT Traf(%) .04] 8.947 .03] 4.573 .064 5.37/ .057 7.33]
PORT Traf(import) -440  -3.02¢ -504 -1.913 -.456 -2.052 -.60§ -2.317
PORT Traf(liquid) 174 2.56 159 1.057 271 2.954 .084 .74(
REGION Pop(%) -.034 -4.70 -.024 -1.744 -.067 -4.601 -.045 -3.624
REGION GDP(LN) .939 20.95 1.054 13.90 1.064 13.03 .634 6.93]
REGION_GDPpc(LN) -.439 -6.824 -.32( -2.173 -.63§ -1.543 .014 .034
Adj R"2 .614 .659 .654 .564
Durbin-Watson 1.61¢ 1.601 1.604 1.943

MODEL # B2 Beta t-value Beta t-value Beta t-value Beta t-value
Const. 9.45§ 13.75 6.46 3.72] 2.88¢ .501 8.88 1.417
PORT Traf(%) .047 9.757 .033 5.204 .073 6.09¢ .056 7.597
PORT Traf(Import) -.414  -3.004 -.360 -1.43] -.41§ -1.794 -.64] -2.67]
REGION Pop(%) -.039 -5.61 -.029 -2.361 -.073 -4.971 -.051 -4.27]
REGION GDP(LN) 1.014 22.35 1.13] 14.431 1.064 12.73] .76( 8.254
REGION GDPpc(LN) -444  -7.12¢ -174  -1.02( .234 .38( -.09] -.144
REGION_GDPpc" -.286 -2.51 -.426 -2.583 -1.264 -1.779 -.27§ -.374
Coastal region 0/1 1.267 5.174 .954 1.894 1.27] 1.324 1.06¢ 3.78¢
Adj R"2 .64] .68( .639 .627
Durbin-Watson 1.63] 1.55( 1.72] 1.844

MODEL # B3 Beta t-value Beta t-value Beta t-value Beta t-value
Const. 9.281 13.70 5.03] 3.154 12.84 3.207 13.13 2.27
PORT Traf(%) .047 9.72¢ .034 5.761 .064 5.63] .05§ 8.19¢
PORT Traf(Import) -.43] -3.201 -.487 -1.94( -.517 -2.36 -.564 -2.40f
REGION Pop(%) -.027 -3.921 -.039 -2.504 -.064 -4.47( -.044 -3.681
REGION GDP(LN) .879 17.40 .997 9.334 1.034 12.57 .647 6.77
REGION GDPpc(LN) -.684 -8.38] -.541] -3.573 -.907% -2.123 -.424  -1.13]
PORT_Traf(liquld) .149 2.314 .077 .55] .31( 3.46] -.004 -.082
Coastal region 0/1 1.16] 4.87 .924 1.871 1.461 1.584 1.181 4.21
DHL overall 2010 -.01§ -2.63f .033 1.76( -.026 -2.894 -.059 -2.95§
WB LPI 2010 1.284 4.92¢ 1.24} 2.23] 524 1.481 .924 . 75§
Adj R"2 .663 724 .681 .657
Durbin-Watson 1.69¢ 1.826 1.707 2.043

MODEL # B4 Beta t-value Beta t-value Beta t-value Beta t-value
Const. 8.794 13.36
PORT_Traf(%) .04] 10.32
PORT_Traf(Import) -.805 -5.981
PORT_Traf(llquld) 209  3.42%
REGION_GDP(%) -.031 -6.61¢
REGION_GDP(LN) .923 20.234
REGION_GDPpc(LN) -24(0 -3.75
REGION_primary -199  -2.824
Coastal region 0/1 .864 3.813
Asia .944 6.55¢
North America -53( -3.24]
Oceania .944 2.844
Adj R"2 .70§
Durbin-Watson 1.813
No. regions 327 115 12( 92
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