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Introduction
Internet has become an essential tool for communication, commerce, and development in an increasingly globalized world. As the Internet usage increases globally and being part of the day to day activities in different organizations and individual users, the interconnection between Internet Service Providers (ISPs), content providers and users become more and more critical to creating the ‘network of networks’ that is the Internet. Governments around the world have given high priority to the development of their national Internet infrastructures to achieve higher levels of Internet penetration among their populations. Internet Exchange Points (IXPs) activities have been supported and catalysed by national and international stakeholders, including local Internet service provider’s information technology businesses and non-profit organizations that believe that the Internet can contribute substantially to the socio-economic development around the world.
Due to this development of internet usage a need to establish facilities like Internet exchange points (IXPs) arose, where all Internet players can interconnect directly to each other and exchange local traffic, reducing international transit costs while improving network performance and quality of service (QoS). An Internet exchange point (IXP) is a facility of Internet infrastructure that can increase the affordability and quality of the Internet for local communities. IXPs enable local networks to efficiently exchange information at a common point within a country rather than needing to exchange local Internet traffic overseas. In many of the developing countries, for example, Internet messages need to be exchanged beyond their borders, which add significant costs because of lack of connectivity between domestic networks.
The initiative of establishing the IXPs starts at the nation level by having the National IXP (NIXPs), which can grow to the regional level by having the regional IXPs (RIXPs) and later the connection of several regional IXPs, etc.
Challenges
Apart from knowing the importance of the establishment of IXPs in order to bring the socio-economic development to the people; IXPs still face a lot challenges from design, installation and operation point of view as follows:-.
i. There is lack of expertise and the setup costs for equipment for the core of the IXP. In order to have a good and well-functioning IXP, the design should be fine from the start and poor design is due to lack of expertise. In order to alleviate this problem relevant technical training should be given to relevant personnel on how to design and setup the IXP.  For example in Africa this has been done well by African Internet Exchange System (AXIS) under African Union in supporting the establishment of IXPs in Africa through providing capacity building & technical assistance to facilitate the establishment of Internet Exchange Points and Regional Internet Exchange Points in Africa. Other costs which pose challenges on the setup of IXPs are issues of furnishing the room where the IXP is to be kept with power, air-conditioning, equipment cabinets and other relevant security fixtures.  
ii. Reliable power is still an issue to some countries; there are challenges with power stability and dependability throughout the operations of some IXPs. Due to financial constraints, organisations which are running the IXPs cannot afford to have backup solutions to run the IXP in case of major outages.
iii. In some countries most of the local content is hosted outside the country and hence there is no enough content to be exchanged locally, this is due to unavailability of reliable environment for hosting the local content within the particular country ranging from unavailability of reliable power, data centres to host the content, etc. 
iv. Another challenge is unavailability of local content within the respective countries and hence dependability on the content from outside of the particular country. This refutes the whole idea of having the IXP within the country as there no enough content to realise the benefit of the IXPs. In one way or another attraction of caches like google, Akamai within the country also has improved the business sense of having the IXP as some saving are realised by having those caches within the country rather than most of the time fetching the whole content from outside whenever needed even for recent or frequent requested content which attract more costs due to the use of international circuits all the time.
v. In most countries the IXPs are run on voluntary basis by members of the organisations who have teamed up to establish the IXP;  there are no permanent staff to operate the IXPs as most of the operations of IXPs are run on voluntarily basis.
vi. Due to lack of information on the benefits of having IXPs and the need of potential peers to peer to the nearby IXP, some of the potential IXPs peers have a feeling that connectivity to the IXP will be additional expenses to the operations of their organisations. 
vii. In order to realise the benefit of IXPs of keeping the local content local within a certain country or earmarked geographical location there is a need to interconnect the available IXPs in a certain geographical location. But IXPs interconnection is a challenge due to high backhaul charges.
viii. Due to lack of technical capabilities you might find some of the potential IXPs peers have a feeling that connectivity to the IXP will be used for transiting.
In general in order to have the best design of the IXPs relevant personnel who are running the IXP should be equipped with necessary training on how best to design, install and run the IXP. This initiative can be taken from different levels from international, regional and at the national level. 
Organisations like ITU can facilitate on the same by sourcing out some experts who are conversant in this area and in turn can be replicated up to the regional and national levels. Building capacity will cover most of the highlighted challenges above with exception of issues related to power and backhaul charges in which relevant governments should take initiative to improve issues related to availability of reliable power and provide good business environment to investors/business who might be interested in building the data centres, etc. to facilitate local content hosting within the respective countries.  
Encouragement to local developers to develop more content locally which suits their environment is also very crucial in order to realise the benefits of IXPs.
The organisations which are running the IXP should consider having permanent employees in order for peers to have trust on the reliability of the service provided by the IXP rather than running on voluntary basis from among the peers. This will help timely resolution on all problems occurring during the daily operations of the particular IXP.
[bookmark: _GoBack]For further reading in 2014, Tanzania Communications Regulatory Authority (TCRA) conducted a study on the Impact of Internet Exchange Points deployment in Tanzania and came up with the report available under the following link https://www.tcra.go.tz/images/documents/reports/impact_of_IXPs_Tanzania.pdf.

