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Abstract:  The structure of international Internet connectivity is stated in this paper, as well 
as the current Internet charging arrangements for Internet service. From the points of view of 
interconnection cost, interconnection value and charge settlement, the unfair phenomenon in 
the international Internet connectivity is analyzed. And it is recommended that a reasonable 
international Internet payment system should be built on the basis of traffic flow. 
Key words:  international Internet connectivity; interconnection value; traffic value  
 
1. INTRODUCTION  
 

It is well known that Internet is actually composed of thousands of commercial and 
special networks, which are different in shape and size, and the larger networks are Internet 
service providers (ISPs). Because it is the cradle of Internet, the USA has always been 
dominant in the Internet market and is the center of international interconnection. For the 
reason that at present the Internet backbone providers (IBPs) which provide international 
Internet connectivity are all in the USA, there is an unfair phenomenon: if any non-American 
ISPs want to connect to the Internet, they have to directly joint to the American network 
access points no matter how adjacent they are, especially the developing countries, and they 
have to pay the expensive transit fees. In the recent years, this unreasonable situation has 
become the barrier of Internet infrastructure in the developing countries especially in the 
Asian & Pacific (AP) countries, which has been realized by many countries.  

This paper states the current structure of international Internet connectivity and the 
international interconnection settlement, and then as for the problems in the Internet 
connectivity, put forward several feasible suggestions.  
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2. THE GENERAL SITUATION OF INTERNATIONAL INTERNET 
CONNECTIVITY 

 
Connectivity is mainly the successful communication between networks, making sure 

that the users of one Internet service provider can communicate with the users of another 
Internet service provider or use the services provided by other Internet service providers [1]. 
Internet connectivity means that all the ISPs can share the information in the global networks 
on the basis of physical and logical connections of the Internet, so that the users of one ISP 
can communicate with the users of other ISPs and use all kinds of Internet services.   
   Although many people believe that the Internet is an au pair network, the international 
Internet has formed into a hierarchy structure of 5 levels (see Figure.1) for its connectivity. 

The top level is the IBP, also called transit backbone Internet service provider (TBISP). 
The IBP locates at an important position in the Internet connectivity market, providing the 
network connections between countries. When the IBP communicate with other networks, 
they are peering, but the IBP can also provide transit services for other networks. Nowadays 
most IBPs are mainly located in the USA, such as Worldcom, Genuity, AT&T, Sprint, Cable 
and Wireless. 

The national ISP is under the IBP, making national Internet connection possible; under 
the national ISP is the regional ISP which provides services for users at points of presence 
(POP) in a certain region; the local ISP usually directly connect to terminal users and provide 
services for smaller enterprises or individuals.         

In the hierarchy structure, the relations between the levels are upstream and downstream 
and as well as providers and clients. The ISPs at one level are the clients of those at the upper 
level, and the ISPs in the upper level are the service providers. In this structure, the IBPs are 
dominant. Now the current IBP networks are mainly in the USA, which solidifies the leading 
position of the USA in the international Internet connectivity market.  
 

 
  

Figure 1. The structure of international Internet connectivity [2] 

3. THE CURRENT SETTLEMENT METHODS OF INTERNATIONAL INTERNET 
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CONNECTIVITY 
 

It is because of the 5 levels’ connectivity that 4 primary methods of interconnection 
settlement between countries: peering, transit, backdoor transit and third party administrator 
are established. 

Peering means the two networks which are at the same level in the international 
interconnection hierarchy and are equivalent at the network scale as well as the quantity of 
users and traffic flow. This type of interconnection adopts the settlement of “sender keep all”, 
also called no settlement which means that no finical fees are payable by either party as a 
result of interconnections. In this case, the operations are not penetrable [3]. 

In the transit mode, the upstream networks sell services to the downstream networks, and 
the downstream networks are actually the customers of the upstream networks. Since the 
upstream networks take the responsibility for submitting the services originated by the 
downstream networks to the backbone networks, the operations are penetrable, different from 
the peering mode. 

Backdoor transit method expresses that AP ISPs directly connect to the American 
network access points by establishing several routers in the USA and do not need international 
transit, which saves the international transit charge greatly and decreases the cost. But the 
negative effect lies in that owing to the establishment of more routers in the USA, all the 
traffic flow must be through America, which indirectly strengthens the core status of America 
in the global Internet connectivity. 

Third party administrator involves a neutral exchanging point, which is operated by a 
firm not operating a network. All firms pay the total cost plus profit and the pricing policy can 
be based on usage-sensitive or capacity-based [4].  

                                                                                                
4. THE PROBLEMS OF INTERNATIONAL INTERNET CCONNECTIVITY 
 

At present, because most IBPs are in North America, the USA plays an extremely 
important role in the Internet connectivity market and has been dominant in this domain. The 
IBPs provide interconnections between networks, so any country wanting to connect to the 
Internet must joint to the network access points in the United States, and then can 
communicate with other networks by the transit of the American networks. In addition, the 
traffic flow originated by the USA has taken up a great proportion in the interconnection link 
for a long time. 

It is because of the leading status of the USA in the international interconnection that the 
Internet market of interconnection to the USA has become monopolized. We can realize that 
clearly from the following aspects: (i) non-American ISPs need to pay for 2 times and a half 
the fees of the international line; (ii) the USA does not pay any fees for interconnections; (iii) 
the control rights in the interconnection contract belong to the USA; (iv) any ISP connecting 
to the USA needs to pay for foreign operator tax, and so on [3]. This shows that it is 
unreasonable for developing countries especially the AP regions, and it greatly hinders the 
development of Internet infrastructure in AP countries. The reasons for the view go as follow: 

In the first place, we know that any countries can not communicate with each other in the 
Internet without the transit of the USA, no matter how adjacent they are. The transit charge is 
extremely costly because the non-American countries must pay for all the international line 
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charge as well as the international transport charge. Figure.2 shows the transit fees of AP 
countries.  

                                    
 

Figure 2. International charging arrangement [4]

 
The consequence of the unfair phenomenon is adverse to the AP countries, and the 

expensive cost must be burdened by customers. This has greatly affected the development of 
Internet in AP regions and eventually will worsen the digital divide. We can explain it from 
the economic aspect (see Figure. 3).  

In figure 3, the Y-coordinates represent the prices of Internet services and the 
X-coordinates represent the quantities of users using the Internet services. The line a shows 
the international interconnection demands of both AP countries and the USA; the line b shows 
the supply of international interconnections. The two lines intersect at the point Q, which is 
the optimal equilibrium point. Because the AP countries are responsible for all the cost of 
international link, and at the same time the USA does not pay any fees for using the AP 
networks, the adverse consequence lies in that the demand from the USA is hidden, which 
causes the demand line to move from line a to line m. In this case, line m and line b intersect 
at point P, that is to say the optimal equilibrium point has moved from Q to P, which manifests 
that the quantities of users who are using the Internet services in AP regions are decreasing. In 
other words, the cost of the same quantities of services is higher than before, actually 
increasing the cost of international interconnection in AP regions. 
 

 
Figure 3. Economic interpretation of present settlement system [4]

Secondly, in recent years the Internet users of AP regions have been increasing, the use 
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of Internet has become more and more prevalent, and the proportion of the traffic flow to the 
USA in the Internet link has been increasing which is more and more equivalent to the traffic 
flow from the USA to the AP countries. In 1995, the proportion of traffic between Japan and 
the USA is 4:1, and in 1997 it is 2:1; till 2001, the proportion of traffic between Australia and 
the USA is 2.5:1, and the traffic of China Telecom is almost equal to that of the USA [3]. The 
more symmetrical the traffic flow is, the more unreasonable the present interconnection 
settlement is. We argue that the two parties of interconnections should take their share of 
international link fees. 

At last, the USA can use any networks of AP ISPs without paying any fees. In other 
words, the USA can use the network resources in AP countries and enjoy the Internet services 
of AP ISPs for free. This is a kind of “free hitching” which has been noticed by many AP 
countries. In 1998, APEC Telecommunications Working group put forward an argument that it 
was urgent to establish a fair Internet settlement system. In September 2000, at the meeting of 
World Telecommunication Standard Assemble, the commercial negotiations of international 
interconnection settlement were discussed and the ITU Recommendation D.50 about the 
international Internet connectivity was discussed as well.       

 
5. THE FEASIBLE SUGGESTIONS 
 
    First, the present Internet settlement is unreasonable. The interconnection cost should be 
shared by both sides on the basis of traffic flow. It is well known that the interconnection is 
bilateral, and the networks of both sides have contributed to the Internet communication, so it 
is not fair for either side to pay for all the international link cost. When establishing the new 
Internet settlement, we should think over about the use of network resources by each side and 
the international line cost. It is mentioned in D.50 that the interconnection value includes four 
elements: traffic flow, the numbers of routers, geographic dispersal of connections and 
international link cost. In addition, it also involves the following aspects: network 
connectivity and physical presence, level of traffic exchange, service performance and other 
factors. The network connectivity and physical presence refers to the numbers of connections 
and availability of appropriate interconnect points, dedicated capacity provided for 
connections, network resilience, minimum connection speeds measured at peak capacity, and 
so on [5]. Based on the statements above, it is clear that the interconnection value refers to 
many aspects, but the basic element is the traffic flow. Although nowadays we can not differ 
from the service types of the traffic flow because of technological reasons, we can measure 
the net inbound traffic flow and net outbound traffic flow, which are the bases of the 
interconnection settlement. If the traffic of the two sides of interconnections differs more than 
five times, we may still use the existing payment method--the small ISP pays the entire circuit 
cost to the big ISP. If the proportions of traffic are between 1-5 times, then both sides should 
employ the half-circuit payment method, and account for traffic. If two networks are similar 
in scale, and traffic seems balanced, then both sides may adopt the method of no settlement [3].  

Second, the expensive cost of international Internet connectivity is a heavy burden. In 
order to decrease the cost, the AP countries should optimize the local traffic and local 
topology, and build efficient Internet exchange points which will help to cut down 
unnecessary international traffic. At the same time, because all the ISPs are running caching 
servers, it can be suggested that AP regions should share caching servers to decrease traffic 
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between AP countries and the USA. 
Third, it is recommended that AP ISPs should cooperate with each other. Since the 

American ISPs are dominant in the interconnection market, it is very difficult for AP countries 
to overcome the USA in the interconnection market. Only when AP ISPs corporate, can they 
lease the international line together, and the discount will be bigger than before, which will 
lessen the transit fees. Only when AP ISPs corporate, can the quantity of the AP Internet users 
and the backbone network capacity become largely increased. Then the AP regions can have 
the power to negotiate with the USA at the equal status, eventually developing their Internet 
infrastructure.  

The last, nowadays the international interconnection markets in the developing countries 
are not highly competitive yet, and most of them are in the transition of monopoly to 
competition. So the appropriate regulation of governments is necessary. In a market that is not 
fully competitive, the government has a valid role in ensuring that the Internet industry is not 
unfairly treated. The appropriate regulation of governments can avoid the emergence of 
anti-competition, and only in this way can the international interconnection market in the 
developing countries continue to develop greatly. 
 
6. CONCLUSION AND RUTURE WORK  
 

In a word, at present there is an unreasonable phenomenon, which is adverse to the 
developing countries especially the AP countries, so it is necessary to change the existing 
international Internet connectivity settlement. We should take into account the contribution of 
each side to the communication, the use of the international network resources by each side 
and the end-to-end costs of international transport link, and then establish a reasonable 
settlement system on the basis of traffic. Because of technological reasons, the settlement is 
temporarily based on the net inbound traffic flow and net outbound traffic flow. So we can 
further study how to differ from the type of traffic in detail. In that case, a more optimal 
settlement can be obtained which will effectively contribute to the development of AP Internet 
infrastructure.  
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