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Hub and spoke networks are networks which involve serving a range of geographically dispersed locations through a central hub. Rather than operate direct services between locations, carriers often find that it is feasible to serve markets more cheaply, and with greater frequency, if they connect locations indirectly, though a central hub. Thus the hub and spoke networks of airlines are well known, and cities such as Atlanta, Amsterdam and Singapore are noted for being airline hubs. Ports such as Hong Kong and Hamburg function as hubs for container shipping traffic. Most urban passenger rail networks are set out as hub and spoke networks. Some, though not all, road freight and urban bus networks work on a hub and spoke basis. 

Hubs come about as a result of the cost conditions underlying transport operation (for an outline, see Tretheway and Oum, 1992). Very often, the unit costs of operation of larger aircraft, vessels or vehicles are lower than those of smaller ones. Thus it can be cost effective to concentrate traffic, especially on long haul routes. In addition, frequency of service is valued by users, and hub and spoke networks can offer high frequency between centres which do not generate much traffic between them. As against this, hub and spoke networks involve costs of connections between services for passengers, or transhipment costs for freight. In addition, they involve longer overall trip lengths than direct services. For many transport tasks, a hub and spoke networks dominate, though not always. The move to hub and spoke networks after US airline deregulation was estimated to be a substantial source of increased efficiency.
Regulatory factors influence whether hub and spoke networks come about. International aviation has long been operated as a pattern of hub and spoke networks- this has come about partly because, due to regulatory restrictions, airlines were not permitted to serve routes directly. Thus, a German airline could fly passengers from Copenhagen to Nice via Frankfurt, but not directly. Some regulatory arrangements have prevented the formation of hubs and spokes- the most significant example of this was with the US airline industry. Before deregulation in the late 1970s, airlines were restricted in the routes they served, and it was only after deregulation that they had freedom to choose their networks- and most settled on hub and spoke networks. 
The emphasis on hubbing varies over time, reflecting the relative advantages of large and small equipment. After the introduction of the Boeing 747, airlines emphasised hubs, but when smaller long distance aircraft, such as the Boeing 767, Boeing 777 and Airbus A330 became available, airlines reduced their reliance on hubs and introduced more direct services. If the unit cost savings of the very large container vessels now being introduced to service are significant, this could lead to a greater emphasis on high density routes with smaller ports being served by feeder vessels transhipping at large hubs. 

The hub and spoke approach does not suit all operators. In the airline industry, the low cost carriers have been steering away from this network, preferring direct services between cities. The LCCs see connection costs at airports as being high, since they like to have quick turnarounds, and they gain little from concentrating traffic on the major routes, since they tend to operate the same size of aircraft on all routes. Thus for them, hub and spoke operations do not deliver economies. This has led some of the legacy carriers to reconsider their reliance on hubs, especially since they can be highly reliant on busy and congested airports. 
The preference for hub and spoke networks has implications for the performance of transport infrastructure, especially that of the hubs. This type of network concentrates traffic through a hub, which works well if capacity is adequate. When it is not, there is a demand management problem. Sometimes this is handled through slot allocation mechanisms at airports and ports. Alternatively, pressure of demand can lead to extensive delays, especially if a first come, first served system of allocation of capacity is used. 

The reliance on hubs can lead to hub dominance by one or a small number of carriers. This can have both undesirable and desirable consequences. Hub dominance gives carriers market power in routes from the hub city, and  they use this to raise prices- often it is cheaper to travel or send goods from one city to another via a hub than it is to trave or send goods to the hub. On the other hand, if one operator is very strong at a hub, it has a clear incentive to coordinate its services so that they do not create costly delays which it mainly bears.
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