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1. BACKGROUND
This report is been drafted as a part of implementing SATRC Action plan
 (Phase III
) for the year 2010-11.  The SATRC Action Plan Phase III adopted Working Groups to conduct studies on Policy and Regulation, Spectrum and Network and Services.
During the first Working Group Workshop on Policy and Regulation held in New Delhi, India from 8th to 10th August, 2010, it was decided that Bhutan would lead the study on “facilitation of Broadband in the SATRC countries”.

This report focuses on the study on global trend in broadband growth, global initiatives, current broadband scenario in the SATRC countries followed by analysis and recommendation for facilitating the growth of the broadband. 
2. INTRODUCTION
In this 21st century, “the age of information”, broadband has been identified as the infrastructure of the knowledge economy and many countries around the world have recognized broadband networks as the crucial infrastructure for achieving their social, economic and scientific goals. Furthermore, broadband has been described as a panacea for a range of social and economic woes as well as a way of revitalizing demand for the products and services of the telecommunication sector
.

It has also been recognized that having greater accesses to  broadband applications and services would assisted in accelerating the achievement of internationally-agreed development goals, including the Millennium Development Goals (MDGs)
. Thus, broadband is a transformative platform that impacts the ICT sector as well as other sectors of the economy. 

As the Internet matures and moves from being largely a luxury towards being a basic necessity, faster access to richer information becomes more important to users. Broadband now allows more information to be accessible in less time, thus bringing significant time savings and benefits to the users, as listed below:
· Benefits to users. The increased speed and always-on nature of broadband enables the exchange of richer content, facilitates improved, expanded and more rapid communication, and allows the sharing of a connection with multiple users.

· Benefits to the economy. Broadband connectivity is helping to establish an “information society”. It encourages innovation, stimulates growth in an economy, and attracts foreign investment.

· Returns on investment. Broadband holds the promise of new applications and services that will attract users and help recover infrastructure development costs.
Besides above mentioned benefits, studies also reveal that broadband infrastructure and services contribute to economic growth, creation of job, accessibility to health and education, and development of the rural communities.

Broadband and GDP growth

Studies have revealed that Broadband through its potentially wide-ranging impacts, and its ability to provide easier access to information that increases efficiencies and productivity in the economy
. Increased use of broadband networks and services has been found to produce positive outcomes on country’s GDP. 

Australian government has recognized that the broadband technologies will be the roads and railways of the 21st century, generating the next wave of economic expansion. Just as transport opened up new economic horizons in the last century, advanced communication networks will pave the way for productivity gains across global economies in the new century
.
World Bank study found that low-income and middle-income countries experienced “about a 1.38 percentage point increase in GDP for each 10 percent increase in broadband penetration” between 2000 and 2006
. This study further found that the development impact of broadband on emerging economies is greater than in high-income countries, which “enjoyed a 1.21 percentage point increase in per capita GDP growth” per 10 percent increase in broadband penetration.  McKinsey & Company estimated that “a 10 percent increase in broadband household penetration delivers a boost to a country’s GDP that ranges from 0.1 percent to 1.4 percent.”
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Figure1:  Growth effect of various ICTs on GDP
Broadband   and job creation

Studies clearly show that broadband enables job creation through three main channels: 1) direct jobs created to deploy the broadband infrastructure; 2) indirect and induced jobs created from this activity; and 3) additional jobs created as a result of broadband network externalities and spill-overs
.
Studies also indicated the estimated impact of broadband on the employment creation rate. For instance, Katz (2009) estimated that an increase of about 8 percentage points of broadband penetration in 12 Latin American countries could result in almost 8 percent increase on average over their employment rate.
 The European Union (EU) also estimated that the broadband could generate more than two million jobs throughout Europe by 2015, and might result in increasing GDP of at least EUR 636 billion
.  
The Malaysian Communications and Multimedia Commission (MCMC), in 2008, also estimated that achieving 50 percent broadband penetration by 2010 could create 135,000 new jobs in the country
.  They further projected that the number of jobs created would reach 329,000 by 2022, based on 50 percent broadband penetration rate. 
 Broadband and health care
Broadband also provide opportunity and facilitates efficiency in healthcare delivery and creates opportunities for doctors and healthcare specialists to work together as a virtual team – with specialists located in any part of the world
.  For example, now it is possible for family in a rural area to send medical images of a patient, to a specialist in any part of the world for an instant expert consultation. 
 Broadband and Education
Broadband-enabled technologies have redefining traditional notions of education and are leading to the development of a new, learner-centric education paradigm.  It has changed the effectiveness of instruction and enhances learning outcomes through more engaging, interactive activities and encourages innovation in how education is delivered, which has resulted in a number of hybrid approaches to teaching (e.g., blended learning)
.

Broadband and rural communities

Besides bridging the “digital divide”, many research documents show many positive economic and social benefits that could be derived from having accessibility to high quality broadband service by the rural communities.  For enhancing rural businesses, broadband could enable both cost savings and increased revenue potential. This, in return, can increase worker productivity, reduced marketing costs, and access to a more robust supplier network. Revenues could be generated through greater access to larger and potentially local, regional and global markets through better exposure to marketing channels, more efficient customer relations, and the ability to make secure transactions virtually anytime the purchaser desires (Barkley, Markley, and Lamie, 2007)
.

3. GLOBAL TREND IN BROADBAND GROWTH

According to International Telecommunications Union (ITU) report (Measuring the Information Society 2011), there are around 2.3 billion Internet users in the world and 45 % of the world Internet users are below the age of 25. 
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This report also spells out that, over the last five years, the Internet users in the developing countries have increased from 44 % (2006) to 62 % (2011).
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It was also estimated that there will be almost 6 billion mobile cellular users by end of 2011, thus making the global mobile cellular penetration to 87%. 

 For the last five year, the mobile broadband subscriptions have also grown at the rate of 45 % annually and have reached subscription figure of almost 1.2 billion users. Currently, there are twice as many mobile broadband users when compared with fixed broadband users, globally.
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Over the last five years, the international Internet bandwidth has also seen exponential growth, thus providing better platform for accessing high speed Internet-access.  
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Despite an increase in the International Internet bandwidth, there is also a big disparity in the availability of Internet bandwidth per users in different regions of the world.
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4. GLOBAL INITIATIVES TO PROMOTE BROADBAND 

Lots of studies on individual countries’ initiatives on enhancement and promotion of the use of broadband for their socio-economic development were conducted.  For the purpose of this report, a brief review was carried on three selected countries; US, Australia and South Korea. 
4.1 United States
Even thought the United States (US) has excelled in a number of information industries, including leadership in developing the Internet and related electronic commerce markets
. But surprisingly critics across the political and social spectrum have roundly criticized the state of broadband network development, particularly in light of greater success achieved by presumably less qualified and equipped nations such as Korea
.

Unlike other leading broadband countries, the US government did not initiate any specific broadband support projects beyond the facilitating role in encouraging the private sector to build an information superhighway
. The US government did not grant subsidies to offer broadband in rural or less developed regions on a national level.  The government and the FCC solely relied on competitive activities of telecommunications and cable network operators in promoting broadband diffusion.  

The deregulation of wired facilities in the year 2002, the FCC exempted Internet bundled with cable modem access from common carrier regulation and in the following year (2003), the obligation for incumbents to provide shared DSL access to competitors was also eliminated.  The decision of FCC to refrain from regulating cable companies’ provision of broadband services was affirmed by the US Supreme Court in the year 2005.  As a consequence, cable providers offering broadband services rejected offering ‘‘open access’’ to competitors.  However, this judgment was not made binding to telecom providers offering broadband via DSL. The FCC did not completely exempt US incumbents from regulation for fibre networks in its Triennial Review Order and the Reconsideration Order (Spies & Lipman, 2005).
The US model for ICT development favoured entrepreneurism and private enterprise coupled with direct and indirect financial support by government primarily through early stage incubation assisted achieving global supremacy in several ICT market
.  For example, the Internet originated as a collaboration of government agencies and universities under the auspices of the Defence Advanced Research Projects Agency, a branch of the United States Defence Department

While US may lead in technology incubation at technology parks and in regions, such as Silicon Valley, California, the nation substantially lags in the increasingly essential first and last kilometer access to ICT provided by broadband telecommunications networks
.   

Failure of legislation along with combination of market downturn, and lack of consensus on operating standards had removed much of the incentives for risk taking and investment even as the need for network upgrades proved essential for the evolution of high speed broadband ICT services.  The legislative and regulatory initiatives had failed to achieve the intended results. As required by the law
, most market entrants concentrated only on long haul facilities opting to rely on incumbents to provide first and last kilometer access at promotional prices.  The Telecommunications Act of 1996 did not stimulate the development of viable local exchange service competition and the upgrading of local networks to provide broadband, high speed data services
. 
4.2 Australia
In April 2009, the Australian Government decided to establish a company that will invest up to 43 billion Australian dollars over the next eight years to build and operate a wholesale-only, open access National Broadband Network. The company would also be deploy next generation technologies like optical fiber (fiber to the premises or 'FTTP') for urban and regional towns, and wireless and satellite technologies for remote parts of rural Australia.

 While this project is under development, the Government also assisted users across the country to obtain a service comparable to that available in metropolitan areas under the Australian Broadband Guarantee program. The regulatory framework (including the universal service obligation) was also amended to ensure that it supports the Government’s agenda for the development of the National Broadband Network and Australia’s digital economy.
Recognising the need for regulatory certainty, the Government established regulatory framework for the National Broadband Network to be open access network with equivalent access arrangements. The National Broadband Network Company will be required to offer services on a wholesale-only basis, thus preventing it to offer retail services.
 The Government also developed a new access regime for the National Broadband Network based on the following issues: 
· the nature of the services to be provided

·  the mechanisms for determining price and non-price terms of access to the network and ongoing oversight arrangements

· the principles upon which access prices for using National Broadband Network services will be determined.

4.3  South Korea

The Korean government deployed a variety of promotion policies designed to boost Internet use amongst the population. These measures included IT literacy and Internet literacy programmes targeted at housewives, the elderly, military personnel, farmers etc. 

In June 2000, the government set up the “Ten Million People Internet Education” project to provide Internet education to 10 million people through a range of different programmes. This promotion activity contributed towards the nationwide Internet boom, with 4.1 million people including one million housewives being provided with basic Internet skills
.  Government subsidies were granted to private IT/internet training institutes for training homemakers, which allowed them to undertake Internet courses at an affordable price. The programme was a success and created an Internet “boom” among housewives.

Recognising that the high cost of deploying new local access networks was a barrier to broadband roll-out, the Korean government provided pump priming funding to facilities service providers (FSPs) through the provision of loans at preferential rates worth US$77m in 1999
. A further USD77 million was provided to FSPs in 2000 for less densely populated areas, small cities, towns and regional industrial complexes. This funding has been extended to include supplying broadband to rural areas.
The Korean government ensured that the potential of broadband was demonstrated and visible. For this, construction of test beds connecting 5 GigaPoPs in major cities and providing support for the research of next generation Internet technologies such as IPV6 Backbone, QoS backbone and Multicasting backbone was pursued (Ministry of Information and Communication, 2002).

 The Korean government had also made large investments into the e-government area by setting up a special committee in May 2001 and committed 290.3 billion
 won to link up different public databases and streamlining electronic administrative procedures. 

The demand
 forces played an important role in the adoption broadband in the Korean case. The Korean government adopted variety of policy measures to create Internet demands along with support for network infrastructure.  The “Ten Million Internet Education” is one such programme targeted to provide broadband connection to all elementary, middle and high schools across the country. This contributed to the nationwide Internet boom in Korea altogether with PC Bangs, online games, online stock trading, and so on. 
5 LESSON LEARNT FROM GLOBAL TREND/INITIATIVES
From the above brief studies, the roles of government in the promotion of broadband in respective countries differ.  Even though, the importance of broadband was seen as important by all three countries, the methods of encouraging its development are quite different.   While some government (South Korea) played active role in fostering broadband on both supply and demand side,  some government ( the US)  choose to play passive role and relied on competitive activities of telecommunications and cable network operators in promoting broadband diffusion.

 The deregulatory efforts of FCC only lead to creation of duopoly of incumbent telecommunications and cable network operators and lifted whole-sale obligation restriction, thus restricting the new entrants from having access to such infrastructure.   Whereas in South Korea and Australia, the government initiated building national broadband Infrastructure and made it open access network and operate on o whole-sale only.  Thus giving opportunities for any new entrant to “plug and play” and provide/ promote broadband services. 

South Korea’s initiative  to enhance on both the supply and the demand-side in combination with an initial hands-off competition regulation in DSL, but open access obligations on cable networks have been very successful in gaining a lead in broadband penetration. In contrary, the passive role of US regulation with regard to supply- and demand-side activities linked with deregulatory efforts in market regulation may have furthered massive investments by incumbent operators in broadband network, but did not succeeded in increasing the penetration rates in leading broadband economies
. 
The study also did reveal that, the development and enhancement of broadband should not only be left to service providers alone.  Government should play active and important role in such development.  It is equally important for government to invest in the broadband infrastructure and make such infrastructure be accessible (open network) by everyone. The brief study on South Korea and Australia did reveal the importance of government’s subsidy on building open infrastructure that would be made accessible on whole-sale basis only. 
Lastly, factors like  pricing of broadband access, content offerings and distribution, online activities, the role of e-commerce, as well as demographic and educational factors did play significant role in  influencing broadband deployment and penetration  and these aspects are very much  related to governmental policies and national broadband strategies.

6 REGULATORY ISSUES FOR FACILITATION OF BROADBAND
6.1  Open Access network
Since the liberalization of the telecommunications sector, a debate exists on how to promote competition in the best interest of end-users. The creation of good competitive conditions is seen as an efficient way to promote high penetration levels of communications services. 
Regulating the incumbent’s bottleneck by mandatory local loop unbundling and cost- based open access provision has been the cornerstone of the regulatory framework in most European countries. The regulation of network elements of the incumbent has been regarded as an effective way to make monopolistic pricing disappear and achieve an efficient supply of communications services to end-users. Access regulation
 thus leads to competition between downstream service providers within one network and thus increases retail competition and reduction of retail prices.
In the absence of functioning market mechanisms, determining the right access prices would be a huge challenge for regulators,. Such price would have huge impact on the market, especially for the both new entrants and incumbents. If prices are too low, entrants will have no incentive to invest in their own infrastructure, even when it is economically viable and efficient for them to do so. If access prices are set too high, competitors will either not enter the market or choose to deploy their own networks, resulting in inefficient duplication of networks. Conversely, incumbents may refrain from future investment in their networks if their facilities are open to competitors at low rates, as any advantage derived from these investments would be available to rivals while risks associated with such investment would be exclusively borne by the incumbent
.

6.2  International connectivity cost

Connectivity is one of the most key components for promoting broadband services and applications.  The broadband communications traffic (Internet traffic) is routed through one or more international facilities
 (submarine cables, cable landing stations and international gateways).
 
The increase of broadband services and application demand an increase of international bandwidth.  The most efficient way of getting lower costs and keeping pace with demand is through liberalization and promotion of competition among facilities that provide international connectivity, in particular international gateways, submarine cables, and landing stations.  However, this may not be feasible for those developing countries, especially those that generate small amounts of traffic and landlocked countries or isolated Small Island Developing States (SIDS)
.  

The government or regulatory agencies must ensure that the cost of International connectivity is reasonable and affordable so that the cost of accessing broadband services is also made affordable for all.  This could be done through self-regulation (for those countries with effective competition in the international gateway) or forming consortium
 (landlocked or SIDS) for accessing submarine cable systems on non-discrimination and open access whereby third parties are guaranteed access to facilities and capacity at comparable terms to those offered to the facilities’ owners or subsidiaries.

6.3  Licensing and Authorization Frameworks
In this era of Technological convergence, the higher speeds and larger capacities of broadband create new opportunities for operators to offer an array of services, including voice, data and video. For example, two of the largest broadband network operators in the world, Comcast and Time Warner, began as cable television operators, but now derive substantial revenues from Internet and voice services, as well as from pay TV, particularly through their “triple play” packages
.
 
Since broadband supports the expansion of markets and competition, as well as helping to reduce prices, improve the efficiency of service provision and increase the variety of offerings for subscribers, it is important and necessary to come out with an enabling licensing framework. 

Traditional, service-specific regulatory frameworks require separate licenses for wireline, wireless and broadcasting networks, as well as for different types of services. Operators will be prohibited from offering services outside their traditional, rigidly defined industry—even though new digital broadband technologies make this easily possible. For example, IPTV was restricted in Korea (Rep.) until the IPTV Business Act of 2008 permitted telecommunications operators to offer television programs in real-time over their broadband networks
. Within a year of enabling this converged technology and licensing three IPTV operators, Korea (Rep.) had more than one million IPTV subscribers
.

Thus, policymakers and regulators must transform its legacy regulatory regimes to effectively address the convergence of technology (networks and services) by adopting the principles of technology and service neutrality and converged licensing system
.  
6. 4  Spectrum Management to Foster Broadband
In the converged era, the traditional way of charging different fees , using different assignment mechanisms and imposing different conditions on the various types of spectrum does not  facilitate development of  converged  services  or maximize the value and use of spectrum since new technologies can provide multiple services and applications over single  network
.
Since limiting the flexibility of spectrum licenses can diminish the value of the broadband service and ultimately undermine the service provider’s investment incentives
, policymakers and regulators must adopt flexible spectrum assignments which would allow licensed service providers to best match their network and service.   Regulators can introduce flexibility by adopting technology- and service-neutral, allocating certain frequency bands for unlicensed or license-exempt use and using market-based assignment mechanisms, including spectrum trading.

6.5  IP-based Interconnection

Interconnection of different networks is critical to ensure a competitive communications market. It is fundamental for service providers to ensure their users have the ability to connect with users of any other network or service provider. As the Internet expands, becomes more geographically ubiquitous and traffic increases, more efficient IP-based Internet interconnection will be required
.  This is especially relevant for developing countries, where lack of interconnection facilities means that Internet traffic originated there is mostly subject to “tromboning” (i.e., using international transit facilities to deliver local traffic)
.
 
Policies to facilitate national and/or regional Internet Exchange Points (IXP), the physical infrastructure where ISPs exchange Internet traffic between their networks, would play  crucial role in ensuring more efficient and cost-effective Internet interconnection in these countries. 

6.6  Opening Vertically Integrated Markets
 
In order to address competitive concerns associated with vertical integration
, some regulators have made it mandatory requirement for the dominant operators to vertically separate through accounting separation, functional separation or structural separation.
6.6.1 Accounting separation

Accounting separation makes vertically integrated operator’s wholesale prices and internal transfer prices transparent, enabling regulatory agencies to monitor compliance with non-discrimination obligations or to ensure there is no cross-subsidization.

 Accounting separation requires the vertically integrated operator to maintain separate records for its upstream and downstream costs and revenues in order to allow the regulator to set wholesale prices for the regulated upstream services
. These records are typically subject to independent audit and may be made publicly available. 

6.6.2 Functional Separation 

Functional separation may be the obligation imposed on the dominant operators to physically separate the wholesale and retail divisions (services). This may involve the separation of employees (e.g., physically separate offices and prohibitions on the same employee working for both divisions) and separation of information (e.g., limitations on the type and amount of information that may be shared between divisions).

 
Since there is no actual change in ownership, the operator can continue to enjoy many of the benefits of vertical integration and regulators may only implement this in “exceptional” cases where there has been persistent failure to achieve effective non-discrimination in relevant markets and if there is little or no prospect of effective competition within a reasonable period after less intrusive remedies have been attempted
.
6.6.3 Structural Separation 
 This involves total disaggregation of the vertically integrated operator’s wholesale and retail divisions into separate and individual companies with   its own ownership and management structure.  Here, all benefits associated with vertical integration are eliminated. Regulated structural separation is considered a “last resort” measure and is typically imposed only when other regulatory options have failed
.  

Regulators normally carry out such separation carefully after conducting through cost benefits. Once the structural is separated, it is extremely difficult to reverse and can dramatically affect the market. It can also increase regulatory uncertainty and impacting infrastructure investment. Additionally, it is difficult to allocate the separated firms’ assets and liabilities in order to ensure the ongoing viability of both entities
.248 As a result, regulatory authorities rarely impose structural separation as a remedy.

6.7  Security in Cyberspace 

With the emerging of broadband services and applications, greater numbers of consumers are now using broadband Internet connections for education, health, entertainment, governance, banking, shopping and for social interaction. 
 With the increase in the use of broadband users, it is important to ensure that such broadband services are secure and safe.  Cybersecurity may be seen as enabling both supply and demand of broadband.  From the demand side, users need to feel safe online to take full advantage of broadband services and applications. From the supply side, the content must be protected from attacks and make safe and dependable services. 
To ensure and promote broadband services, governments must ensure to have good cyber law and good enforcement mechanism, including cross-border cooperation.  Strong cyber-security and cybercrime policies, laws, regulations, and enforcement would play critical role in the development and promotion of the broadband ecosystem. 

6.8 Regulation of Broadband Content 

Content is the key component of the broadband service, especially the local content that meets the demand of the local users.  With the possibility of being able to access lots of content been on the broadband infrastructure, it is also important to have regulation that governs the on-line content.
Generally, the laws and rules that regulate off-line content have been applied for online content
 too, even as the pace of innovation online threatens to perpetually render them obsolete and such method of regulation might hinder broadband development. The regulation of content over broadband would have significant impact on both for the supply of broadband services and applications as well as for the demand for broadband.
 While developing broadband content regulation, including the surveillance and monitoring of internet user, the regulator must the take into account the following elements:

· The standards set by international human rights law, and have regard to the unique nature of the Internet
.
·  Countries’ social, cultural, and moral traditions.  Such traditions are generally enforced by legislation that prohibits the display or dissemination of certain types of content.
·  Protection of minors, prevention of vices and national security.
·  Protection Intellectual Property Rights. Broadband has capacity and capability to transmit or share large amounts of information including the copyrighted
 works of songs, books, and videos.
7      CURRENT STATUS OF BROADBAND AND INITIATIVES TAKEN BY SATRC COUNTRIES

South Asia faces severe supply and demand side constraints in promoting broadband access. In absolute terms, there is a significant base of wireline telephone lines and cable television subscribers. India has the third largest wireline telephone network (measured by subscriptions) in the developing world and Pakistan the fourteenth largest. In terms of CATV subscriptions, India ranks second and Pakistan third among developing nations. Nevertheless, wireline infrastructure is relatively limited compared to other regions and the number of telephone lines and CATV connections for broadband services are relatively low. Some countries have been late to award mobile broadband spectrum that would trigger intermodal broadband competition. On the demand side, the region is the second poorest developing region after Sub-Saharan Africa and levels of education are relatively low.

India was the first country in the region to adopt a broadband policy in 2004. However, it has not achieved the goals set. The country published a consultative document on a new broadband policy, and in December 2010, the Telecommunications Regulatory Authority of India (TRAI) issued broadband recommendations. A key strategy is to develop an open access national fibre optic backbone network connecting all localities with more than 500 inhabitants by 2013.

Pakistan published a broadband policy in 2004. But broadband deployment has not lived up to expectations—the number of broadband subscribers in 2007 was only half of the level targeted for that year and well short of the half million target for 2010. In an effort to accelerate broadband take-up, a Universal Service Fund (USF) is being used to subsidize the deployment of broadband throughout the country.

Other South Asian nations have also adopted or are developing broadband plans. However, programs that would address demand-side affordability issues are limited.
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In the last few years, South Asia has shown significant progress in the ICT front with the regulatory improvements, promotion and introduction of competition and private investment.  According to World Bank report, regional improvements in ICT affordability have led to 500 million new subscribers accessing telephone services in South Asia and double digit growth in subscription to mobile telephones in the region since 2004
. 

7.1  Brief  Country Case Study

7.1.1 Afghanistan
a. Broadband policy

 The Afghanistan Telecommunication Regulatory Authority (ATRA) and Ministry of Communication and Information Technology (MCIT) have already made prepared policy on broadband with support from World Bank. 
 The MCIT and ATRA aim to increase the internet users from the current 5 percent to 50 percent by 2015
 .  ATRA will reform its current licensing regime and put in place better spectrum management. An Open/universal Access at level playing fields for all the interested Operators/ISPs/Public Sector Users and other Private Companies will be introduced. The ATRA will also collaborate with other regulatory agencies in building the capacity and knowledge sharing on specific regulatory issues. 

The MCIT   has developed a National E-Afghanistan Program in the year 2011 and is being implemented in collaboration with all other entities involved in establishing ICT systems and solutions, including the to be established independent authorities (road, rail, mining, civil aviation)
.  This program was developed based on the 2003 ICT strategy and also keeping in line with the Telecommunications Law. 

The E-Afghanistan aims at providing opportunity to bridge the communications gap that exists within the country and also to create new systems of data and information management within a model of new public management. This program is expected to: 

· improve access to telecommunication including phone and Internet services in rural and urban areas with (3.3m connections); 

·  lower unit costs of local cost landlines and mobile phones; (iii) generate jobs in the telecom industry;
·  Increase government revenues from telecommunications sector (US$100 million);
·  Allow the adoption of e-Governance
 and national ID card project presently under preparation; and
·  Allow the introduction of fiber optic project complete for connection with Pakistan, Iran and Uzbekistan and the 80% completion of fiber optic networks to connect other countries. 

The program will also encourage full participation in the global Information Society, a task in which the ICT Council has an oversight role. In terms of ICT, the focus of investment will be on: 
· Establishing policies and procedures;
· Strengthening the legal framework for ICT;
·  Creating ICT standards;
·  Establishing proper procedures for data integrity, security and access; and
·  Ensuring privacy protection.
b.  Institutional structure for implementing the national broadband plan

Ministry of Communications and IT is the lead organization for the E-Afghanistan program and the rest of the government agencies, municipalities and some independent directorate will be partners in the implementation of this program.

ATRA is Responsible for implementing the national broadband plan.
c.  Definition of broadband

 In addition access to video and image services, high speed internet services are provided by utilizing broadband technology while being at any situation either travelling or leaving off.
d.  Mobile and broadband users

	Type  of services
	Subscribers
	Penetration rate

	 Mobile
	15 million
	 50 %

	 Internet
	130,000
	0.5 %


Source: BuddeComm

e.  Initiatives taken for promoting broadband services

In order to promote broadband services, the following initiatives will be undertaken:
· Strengthening of Legal, Regulatory, Policy and Institutional Frameworks: This component aims to create the enabling environment for the working of the ICT Sector. 

· Drafting of ICT Law: The aim of the draft Law is come out ensure safe and secure electronic communications and transactions (cyber security) and provide for protection of consumers and personal data.
·  Expanding Telecommunication Network: This component aims to provide the physical backbone to the ICT Sector by creating the necessary infrastructure. MCIT has plans to connect all the Provinces with the Optical Fibre Backbone Networks.
·  E-Government: This component aims to provide value added service in the government using ICT to increase efficiency, effectiveness and transparency in Government. 

· M-Government:  This component aims to provide government services using mobile telephony to increase efficiency and effectiveness of government services. 

· Strengthening the Ministry: This component aims to strengthen the Ministry of Communication and Information Technology so that it can meet the current and future challenges and do its role as a facilitator, regulator and policy-maker efficiently and effectively. 

· Develop Broadband Regulations: As MCIT is planning to open up the market for Broadband Technologies (like WiMax, 3G, LTE, etc.) and come out with regulation that would enable deployment of broadband technologies and their application
. 

·  Digital Signatures Regulations: MICT plans to establish an entity that would be responsible for digital signatures in the country
. Necessary regulations will be developed for facilitating operation of the Digital Signature entity and maintaining order in the Sector 
· E-Government Interoperability (Software) Framework: MCIT already prepared E-GIF with the funding from the World Bank
. 
· Building Internet Exchange Point: The National Internet Exchange of Afghanistan (NIXA) will be established to encourage the exchange of Internet traffic in a free-market environment, between all interested parties.
f. Likely impediments preventing broadband growth

Currently, the impediments preventing broadband growth in Afghanistan are price of service, quality of service and lack of sufficient knowledge in relation to broadband technology and usage thereof.

In addition, the MICT is also facing the following problems while promoting the E-services
: 

·  Lack of funds for expansion  of services, modernising of its networks and bringing benefits of technology to the government and the people of Afghanistan  

· Problems in coordinating different IT projects being directly executed by donor agencies ; and
· Lack of clear vision or guideline for Public-Private Partnership, preventing MCIT from taking proactive initiatives in the sector
g. Total International Internet bandwidth

The national fibre optical network is now connects 20 provinces and Pakistan, Iran, Uzbekistan and Tajikistan and has approximately 7 Gbps international internet bandwidth
. 
 
The approximate cost of accessing International Internet connectivity is as follows:
STM-1 – 50,000 USD

STM-4 – 100,000 USD
7.1.2 Bangladesh

a. Broadband Policy

In 2009, the Government of Bangladesh released its National Broadband Policy with the intent to ensure the proliferation of affordable internet access through superior network and efficient services for Bangladeshi consumers
. It also aims at orderly and optimum development of broadband services through cooperation and partnership between public and private sector. 
The vision of this policy is to build a people-centered, development oriented, information society where every individual could access, utilize, and share information and knowledge easily and efficiently.  This policy has been targeted to compliment the targets set in the Poverty Reduction Strategy (PRS) as well as Millennium Development Goal (MDG). 

The objective of the policy is:

·  To ensure availability of affordable , highly advance  and secure broadband  services to the Bangladeshi consumers;

· Create enabling environment  for development of access  network and  interconnection of networks  to spread broadband services;
· Ensure technology/ service neutral broadband  technologies

· Encourage  private sector development and public-private partnership 

· Encourage investment in the local content  and value-added

· Achieve broadband penetration of 30 % by 2015.

b. Institutional structure for implementing the national broadband plan

Even though, the Ministry of Post and Telecommunications is responsible for development of information and communications technology, all respective ministries are responsible for implementing projects to connect all the unions (lowest administrative division) with optical fibre network. Separate projects from other government organizations are also going on for connecting all government institutions at all level with broadband network.
c. Definition of broadband

Broadband is defined as “always on” data /internet connection that ensures minimum bandwidth of 128 Kbps
. The bandwidth below this (128 Kbps) is considered as narrow-band internet services.
d.   Mobile and Internet user

	Type  of services
	Subscribers
	Penetration rate

	 Mobile
	85  Million
	 56 %

	 Internet
	330,000
	0.2 %


         Source: BuddeComm
e. Initiatives taken for promoting broadband services
The National broadband policy has highlighted the roll-out target of broadband services. They plan to achieve the following target:

·  By end of 2010 :  Ensure all government have their own website in both Bangla and English language and  connect the following institutes with broadband network:

·     All universities, engineering and medical colleges, research institutes ( both public and private) and higher secondary institutes

·     All government agencies (ministries and departments), corporations, semi-government and autonomous agencies.

·     All public libraries and local  government institutes ( city corporation and municipalities) 

·    Establish one National Internet Exchange (NIX) in each divisional  headquarter with interconnection to other NIXs

·    Connect all ISPs to the NIX

·   By end of 2012: Connect 10 % of the total villages and all the institutions (higher secondary schools and local government agencies) in the upazila level to broadband network.   

All banks and financial institutes will have on-line banking facilities. 

·   By end of 2015: Strengthen development of local content and connect all villages and cultural centres, museums and post offices to broadband network.
In order to implement the above targets, the BTRC plans to carry out the following activities:
·   Competitive fair market price:   Introduce competition in the field of broadband services and will ensure that the users have multiple choices for access to networks and markets of different services at competitive and reasonable prices. 

·  Government initiatives:  Government would act as driver and enabler of broadband demand and deployment by promoting broadband usage in all government agencies and educating the public. They will also involve all relevant stakeholders during the review of broadband strategies.  

Government would also come out with plan and strategies to encourage investment in new and diverse communications technologies through fiscal incentives. 
·    Using the existing facility:  will ensure optimization of the existing broadband facilities through sharing of such infrastructures.  

·   Universities/research institutes initiatives:  Universities/research institutes will be encouraged to impart knowledge through training and education. 

·  Saving International bandwidth:  In order to save the cost of the international bandwidth, the local traffic would be made to route locally through NIXs. All the NIXs will be interconnected and all ISPs will be made to peer with these NIXs. 

·   Content development:  Local content development will be promoted and such content will also be encouraged to be hosted locally. All government websites will be made to have content both in Bangla and English language. 

f. Likely impediments preventing broadband growth

Even though, lots of strategies and initiatives were undertaken to promote broadband in Bangladesh.  The growth of broadband is still low; the broadband penetration is only around 2 % (December 2011)
.  The following are some of the reasons for slow growth of broadband
:

· Absence of countrywide sustainable & efficient optical fibre network

· Absence of big-operators with countrywide presence

· Lack of innovative and long-term business model 

· Absence of customized and usable local content

· Lack of ICT awareness amongst the mass
g. Total International Internet bandwidth

Bangladesh has separate international gateways for voice and data services. These gateways are privatized and are licensed by BTRC.  They are connected with international carriers and foreign exchanges through submarine cable. The VSAT is used as backup network. However, there is no direct exchange of traffic with other SATRC Member countries.

The cost of International Internet connectivity is around 125 USD per Mbps and around USD 2.5 per month per kilometer per E-1 (domestic leased line cost)  
7.1.3 Bhutan

a. Broadband policy

Recognizing the potential of Information and Communications Technology (ICT) for supporting its socio-economic development, the Royal Government of Bhutan (RGoB) is fully committed to promoting the development of ICT infrastructure across the country. 
In order to promote ICT, the RGoB came out with Bhutan ICT Policy and Strategies (BIPS-2004) which articulates the long term vision and the strategic development of this sector. The objective of this strategy is the development of a reliable, sustainable, appropriate and affordable ICT infra-structure to achieve universal access and global connectivity through liberalization and co-ordination between infrastructure providers
. The initiative aims to ensure an affordable, fast, secure, sustainable and appropriate ICT infrastructure throughout Bhutan by 2010.
Further, the Ministry of Information and Communications (MoIC) developed a National Broadband Network Plan (2007) to provide broadband connectivity and services to the level of Geogs (blocks) and villages. This plan deals with the assessment of demand for broadband applications & services and also identified the best technological solution suited to the geo-demographic situation of Bhutan.  

The National Broadband master plan aims at connecting all 20 Dzongkhag (district) headquarters by 2012 and Geogs by 2013 with optical fibre network. 
b.  Institutional structure for implementing the national broadband plan

 The Ministry (MoIC) is the lead Government agency in Bhutan for formulation and implementation of policies, drafting of legislation and acting on behalf of the Royal Government on the matters related to ICT and media, Surface Transport and Civil Aviation
.

The  Department of Information Technology and Telecom ( DITT)
 , under the Ministry is  responsible for  promoting ICT as an enabler of national development, supporting development of reliable ICT infrastructure in the country, determining the appropriateness of the given technology and system suitable to unique Bhutanese conditions, facilitating the promotion of good governance through the use of ICT and developing sustainable and affordable ICT facilities and services for all Bhutanese to improve their living standard.

The Bhutan InfoComm and Media Authority (BICMA) is the converged regulatory agencies responsible for regulating and managing the ICT and media sector as per the provision of the Act (Bhutan Information, Communications and Media Act 2006).

c.  Definition of broadband

 The broadband in Bhutan is defined as an “Always ON” connection with download speeds in excess of 256 Kbps. 
d.  Mobile and Internet User

	Type  of services
	Subscribers ( Dec, 2011)
	Penetration rate

	Mobile
	391,399
	69%

	Internet
	105,260
	15 %


Source: BICMA

e. Initiatives taken for promoting broadband services
  
In order to promote broadband within the country, the RGoB has initiated the following activities: 
  Infrastructure development:  Deploying a reliable, sustainable, appropriate and affordable ICT infrastructure to achieve universal access and global connectivity through liberalization and co-ordination between infrastructure providers was one of the main objectives of the RGoB.
The RGoB is funding the national fibre optic network project. This fibre will be made as open access network for any player to plug and play. 

 In order to build redundancy and ensure uninterrupted communication link, the RGoB has initiated creating second International telecom gateway
. 
· Human Capacity building: In order to enhance ICT skills at all levels, from technical, professional and entrepreneurial skills for industry and government, RGoB initiated ICT skill building project called “Chiphen Rigpel” with the assistance from the Government of India.
Under this project, around 7000 Bhutanese individual
 were trained, 70 teacher training centers were set-up, created ICT enabled teaching environment and computer education at 168 schools and conducted awareness on e-waste management. 
· Enterprise:  RGoB is creating an enabling business environment that helps to generate employment, attracts local and foreign investments, enhances access to local and global markets, improves business processes, stimulates domestic demand and fosters research and development. 

As a part of private sector development, the RGoB has initiated development of IT park with assistance from World Bank.

· Content and Applications development:  RGoB is promoting widespread creation of content and applications that are accessible, relevant, appropriate and useful, in particular, the development of applications for public services through development of e-application (e-governance, e-health, e-educations) project.
·  Rural communications program:  The RGoB has initiated the rural communications program to target universal accessibility of communications service by end of 2011
. This program includes providing access to mobile communications services to all Bhutanese, irrespective of where they dwell and is funded through Universal Service Fund (USF)
. 

· ICTization of Schools:  BICMA funded the ICTization of school project through the use of USF.  All higher secondary schools (30 schools) are connected with leased-line internet services. 
f. Likely impediments preventing broadband growth
Some of the factors preventing the growth of broadband in Bhutan are listed below:

·  High cost of services: Currently, the cost of accessing broadband is quite high, especially for rural population. 
· High international internet connectivity cost:   Since Bhutan is a land-locked country and does not have direct access to Submarine cable; the international internet connectivity cost is really high.

This high cost is also due to less population base as well as low bandwidth consumption. 

· Lack of local content:  Most of the content on the internet are foreign content. Despite all initiatives from the government, local content development is still low. 
g. Total International Internet bandwidth

Currently, Bhutan has around 300 Mbps international internet bandwidth 
7.1.4 India

a. Broadband policy

TRAI sent its recommendations on “National Broadband Plan
” to the Government on 8th December 2010. The National Broadband Plan envisages establishment of a National Broadband Network, which will be an open access optical fibre network extending up to the villages and connecting all habitation with population of 500 and above. The network will be rolled out covering all cities, urban areas and Gram Panchayats by the year 2012. The network will provide fibre to home in 63 cities covered under JNNURM and Fibre to kerb in all other cities (0.5 Km from any residence). The network will be further extended to all the habitations having a population more than 500 by the year 2013.

· National Broadband Plan envisages establishment of a National level Agency for planning, coordination and implementation of National Broadband network. It will coordinate with State level agencies and ensure timely execution of the broadband network. This network will be established at a cost of about Rs 600 billion. It will be financed by USO fund and the loan given/ guaranteed by Central Government.

· The National Broadband Plan envisages provision of 75 million broadband connections by the year 2012 and 160 million broadband connections by the year 2014. 

· In order to ensure affordability of Customer premises equipment cost, Government may review the duties levied on inputs and finished products used in providing broadband and Internet services.

· The optical fibre network would support following bandwidths:

· 10 Mbps download speed per household in 63 Metro and large cities (covered under JNURM) for every wireline connection by the year 2014.

· 4 Mbps download speed per household in 352 cities for every wireline connection by the year 2014.

· 2 Mbps download speed per household in towns and villages for every wireline connection by the year 2014.

b. Government initiatives to promote broadband 

Government has approved creation of National Optical Fibre Network (NOFN) for providing broadband connectivity to all Panchayats. The plan is to extend the existing optical fibre network initially upto Panchayats by utilizing the Universal Services Obligation Fund (USOF) and creating an institutional mechanism for management and operation of the NOFN for ensuring non discriminatory access to all service providers.

· National Informatics Centre (NIC) has been assigned a project by DoT/USOF for carrying out the Geo Information System (GIS) mapping of the existing OFC Network of the various Telecom Operators such as BSNL, RailTel, Power Grid, etc. and the work is in progress. 

· Government of India has initiated the action for establishing and operationalises Special Purpose Vehicle (SPV) for management and operation of the NOFN and ensuring non-discriminatory access to all service providers. The network proposed, under the scheme, is to be completed in 2 years’ time. The cost of initial phase of the NOFN Scheme is likely to be in the region of Rs. 20, 000 crores.

c. Institutional structure  for implementing the national broadband plan

 Government of India has initiated the action for establishing and operationalises Special Purpose Vehicle (SPV) for management and operation of the NOFN.

d. Definition of broadband

As per Broadband Policy 2004
, broadband is defined as  “An `always-on’ data connection that is able to support interactive services including Internet access and has the capability of the minimum download speed of 256 kilo bits per second (kbps) to an individual subscriber from the Point of Presence (PoP) of the service provider intending to provide Broadband service where multiple such individual Broadband connections are aggregated and the subscriber is able to access these interactive services including the Internet through this POP. The interactive services will exclude any services for which a separate license is specifically required, for example, real-time voice transmission, except to the extent that it is presently permitted under ISP license with Internet Telephony”.

TRAI in its Recommendations on “National Broadband Plan” has also recommended new definition of broadband. As per this new definition broadband is defined as “A data connection using any technology that is able to support interactive services including Internet access and support minimum download speed of 512 Kilo bits per second (Kbps)”. The upload speed will at least be half the download speed. 

e. Mobile and Broadband

	Type  of services
	Subscribers (Dec, 2011)
	Penetration rate

	 Mobile
	 980 million
	80 %

	 Internet ( broadband)
	15 million
	6.0 %


Source: BuddeComm

f. Initiatives taken for promoting broadband services

TRAI issued Regulations on “Quality of service of Broadband Service’
 in October 2006, which stipulate parameters and benchmarks for Broadband service. These include network performance related parameters like Bandwidth Utilization, Subscribed broadband connection speed (download), Network latency, Packet loss and Service availability/uptime. TRAI monitors these parameters by obtaining quarterly performance reports from service providers providing broadband service. In order to ensure accuracy of these reports, TRAI conducts audit through independent agencies. In addition TRAI also conducts customer survey through independent agencies for measuring customer perception regarding Network Availability, Accessibility, Retainability, Metering & Billing, Help Services, Supplementary services of their Broadband service. 

· Incentives

   Universal Service Obligation Fund (USOF) has launched the following broadband related programs:

i. Scheme for providing Broadband connectivity in Rural Areas. 

The scheme envisages leveraging existing telecom infrastructure (wireless, landline and satellite) to provide broadband connectivity in rural and remote areas. Schools, Common Service Centres, Primary Health Centres, Panchayats etc. and individuals in rural areas will benefit from the scheme.


The Wire Line Broadband Scheme: An Agreement has been signed with BSNL in January 2009 for provision of rural (wire line) broadband from about 28,000 rural wire line exchanges spread across the country. Apart from subsidized broadband connections for individuals and government institutes and preferential connectivity for women’s self help groups (SHGs), one broadband kiosk for public access shall also be provided from each eligible rural wire line exchange. Under this Scheme, subsidy support is being provided for broadband connectivity, CPEs and Computers.

The Rural Public Service Terminal - Pilot for Financial Inclusion and VAS: As an adjunct to the Wire Line Broadband scheme, a pilot scheme for subsidy support towards broadband enabled Rural Public Service Terminals (RPSTs) is under consideration. It is envisaged that the subsidized RPSTs shall enable Self Help Groups (SHGs) in selected districts to provide secure banking services and various Value Added Services (VAS) to the rural public.

ii. Scheme for Augmentation of Optical Fibre Cable (OFC) Network connecting the Block Headquarters
To provide adequate back haul for voice and data traffic in rural areas, USOF proposes to subsidise the augmentation /creation of the required rural OFC network capacity. To begin with it has been decided to improve the OFC network between the Block HQs and the District HQs.

Scheme for Intra-District OFC Connectivity in Assam: The Service Area of Assam has been taken up first and an Agreement has been signed with the selected service provider i.e. BSNL in February 2010. As per this Agreement, BSNL shall share the subsidised intra-district OFC bandwidth capacity with other service providers at the prescribed discounted rates. It is expected that the availability of high capacity backhaul at discounted rates would greatly encourage the growth of voice and data services in the region.

g. Likely impediments preventing broadband growth

(i) Non-availability of connectivity suitable for providing broadband services in all parts of the country.

The slow growth of broadband at present is attributed to inadequate infrastructure to provide broadband both in rural and urban areas. Adequate infrastructure both in access as well as core is a prerequisite for Broadband growth. 


Access

Currently, about 86% of total broadband connections are being provided using Digital Subscriber Line (DSL) and contribution of BWA is only a meagre 1%. India has only 37 million wireline connections and as such the spread of Broadband through this technology has limitations. 

Wireless Broadband will obviously be the major contributor to the Broadband growth. 3G services have already started and BWA services are likely to start this year.  

A third source would be the use of the existing cable infrastructure. India has 60,000 cable operators connecting about 90 million homes with cable feed. Effective use of this medium may however require upgradation of part of the network.  

Core

A primary cause of low broadband penetration is the non-availability of required backhaul connectivity across the country. While last mile access can be provided to subscribers using wireless or wireline access technologies, backhaul connectivity is the major bottleneck. It is important to create a nationwide and robust infrastructure to meet backhaul bandwidth requirement for future.

(ii) Right of way 

High charges and lengthy process of obtaining Right of Way (RoW) permission are major hurdles in rolling out new telecom infrastructure which requires laying of cables and thereby provisioning of advanced broadband services in a time bound manner.
(iii) Affordability of Customer Premises Equipment (CPE)

High Cost of PC and other access devices commonly known as CPEs is also acting as a major impediment in the spread of broadband in India. Over the years, the cost of computers has come down and there are newer devices such as smartphones, but for most users the cost of access device remains a challenge.

(iv) Content in Indian Vernacular languages

Mass scale adoption of broadband requires relevant applications. Most of the contents available on the websites are in English and the English literacy rate in India is quite low (around 7%). Mass adoption of Broadband will require applications in vernacular languages and development of suitable software. Considering specific regional requirements, content development in vernacular languages has to be encouraged. 

(v) Awareness and Education about Broadband

One of the major reasons for low broadband uptake in India is lack of consumer awareness regarding the benefits and applications enabled by broadband. There is a need for mass awareness campaign about what broadband is, its benefits and how to avail of it  – through mass media as well as through other means of messaging, communicating and visibly demonstrable means.

h. Total International Internet bandwidth 

 As reported by ISPs, total international bandwidth owned by them at the end of September 2011 is 678 GB.

TRAI has mandated the following Ceiling on tariff of International Private Leased Circuits (Half Circuit):

Annual Lease Rentals (in USD)

	
	Ceiling Tariff 

	E-1   (2 Mbps)
	25000

	DS-3  (45 Mbps)
	200000

	STM-1 ( 155 Mbps)
	575000











(IUSD=52 INR)













Operators are free to fix their tariffs below this ceiling. Operators are offering discounts upto 90% on the ceiling tariffs based on various criteria.

7.1.5 Nepal

a. Broadband policy

Nepal is still in the process of the formulation of National Broadband Policy. By the end of this Fiscal year (July 16, 2012), it is expected for formally adoption of the national broadband policy by the government.  The draft Broadband policy   specifies broadband plan includes:

· technology option and service/application
· enriched educational resources 
· quick access to medical expertise, 
·  improved information about local markets, 
·  new businesses opportunities to expand markets and attract investment, 
·  opportunities to make government and business operations more efficient and at the same time more accessible to citizens, customers and business partners, and 
· Access to all the information resources of the World Wide Web.  
Broadband plan is expected to achieve the Millennium Development Goals in areas such as the eradication of extreme poverty, provision of universal education, and improving health and gender equality.  Access to information, know-how, market price data, and basic healthcare and nutrition guidelines can dramatically improve living standards.

The following targets and strategies are adopted to accelerate progress towards broadband access in Nepal, providing both urban and rural areas with appropriate and affordable services.

· Broadband access goals for 2015

Since less than one percent of Nepal’s population (2010) only has access to broadband internet services, government plans to support and promote the broadband services by 2015 through the following ten goals: 

· Increase Broadband penetration by 10%.

· Provide choice of broadband access network ( at least three suppliers)  for   the urban users.

· Companies in central business districts will have a choice of at least four broadband suppliers. 

· Connect all district headquarters with optical fibre backbone links.

· Connect 50 % of Village Development Committees with broadband connection. 

· Connect 70% of secondary schools with broadband.
· Connect all hospitals and 50 % of the clinics with broadband connection. 

· Connect all government agencies with broadband and make its services available online.

· Connect all Community resource centres with a broadband connection using international best practice models in 100 selected villages. 

· Provide “smart subsidy” to connect those village which are out of reach of commercial broadband services. Such program is expected to be commenced by 2016. 

The key strategies to be used for implementation of broadband plan may include:
· Creating enabling regulatory environment.

·  Investment in Backbone infrastructure.

· Investment in people (capacity building) , content, applications and innovation.

·  Extending rural services and
· International engagement.
b. Institutional structure for implementing the national broadband plan 
The lead ministry to implement broadband strategy will be Ministry of Information and Communication (MoIC) along with collaboration with other agencies as listed below:  The Nepal Telecommunications Authority (NTA) as the regulatory body will create the enabling regulatory environment for promoting broadband services. 
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c. Definition of broadband

According to the draft Broadband Policy, the broadband in Nepal is defined as:
“Irrespective of access technologies used, an always-on, internet connection with minimum uploads and downloads speeds of 128 Kbps and 256 Kbps, respectively, to an individual subscriber from Point of Presence (PoP) of the service provider. The committed speeds shall not be on a shared basis and service provider shall guarantee these minimum speeds for Broadband service.”

d. Mobile and Internet Users
	Type  of services
	Subscribers (Dec, 2011)
	Penetration rate

	 Mobile
	10.0 million
	 35  %

	 Internet
	140,000
	0.5  %


Source:BuddeComm
e. Initiatives taken for promoting broadband services

Several initiatives were undertaken to promote broadband services in Nepal. Some of the initiatives are listed below:

·  Broadband policy and regulatory guidelines have been drafted and on the process of finalization. 

· Wireless Broadband Master Plan is being developed with the assistance of ITU.  

· Policy on including broadband as universal service has been prepared for implementation. 

· The government has given high priority in the implementation of e-Government Master Plan developed in 2006 with assistance from Asian Development Bank (ADB).

f. Likely impediment preventing broadband growth

Some of the challenges faced in the promotion of broadband in Nepal are listed below:
· Lack of resources and infrastructure especially in the rural areas.

· Unaffordable price. 

· Lack of Proper policy/guideline/regulation

· Delay in the implementation of e-government master plan

g. Total International internet bandwidth
The total international internet bandwidth is about 5 Gbps. International Internet connectivity is terrestrial network using optical fibre via India and satellite. 

 
Satellite technology is in rugged rural areas where terrestrial connectivity is not possible and as national redundancy network.

7.1.6 Maldives
a.  Broadband Policy

Telecommunication developmental programmes in the Maldives are primarily driven by the telecommunications policy.  The Telecom Policy of Maldives called for the diffusion of ICTs across the country and the use of ICTs to develop all sectors of the economy. It emphasis on providing telecom services with non‐discriminatory charges to all islands, further developing the telecom infrastructure, and providing broadband services
 throughout the country.
Telecommunications development is also paramount in the current policy, with a special stress on providing extended services using mobile communications technology (m‐services)
.


The Maldives Telecommunications Regulation 2003 also spells out the requirement of developing and promoting information and communications technologies. 
b. Institutional structure  for implementing the national broadband plan

Currently, the Ministry of Civil Aviation and Communication is the line ministry responsible for policy‐making in the ICT sector. The Communications Authority of Maldives (CAM) is responsible for the development and regulation of telecommunications.

The National Centre for Information Technology (NCIT) looks after IT development and the establishment and the operation of the government network and the services that are provided through the government network.

c. Definition of broadband
The definition of broadband is same as that of ITU’s definition:
“Transmission capacity that is faster than primary rate Integrated Services Digital Network (ISDN) at 1.5 or 2.0 Megabits per second (Mbits)
”
d.  Mobile and Internet users

	Type  of services
	Subscribers( Dec,2011)
	Penetration rate

	 Mobile
	560,000
	179%

	 Internet
	250,000
	8%


  Source: BuddeComm

e. Initiatives taken for promoting broadband services

In order to reap the benefits of ICT, the Maldivian government is moving forward on a project to connect government institutions via a comprehensive computer network. This e- government project has two major components: developing the physical network, and building the applications that would run on the network. 

Maldives has also undertaken e-government initiatives and the installation of telecenters (community internet access kiosks).
Besides, the CAM has undertaken the following initiatives for promoting broadband: 

· Liberalisation of the ISP Market:  CAM introduced the second ISP in 2003.  The new entrant (Focus Infocom) started to provide broadband Internet in the capital Male’ area, initially and then gradually rolled out to other parts of the country. The liberalization of the ISP market brought down the cost of Internet and made it more affordable and accessible to the public.

· Multipurpose Telecentres:  In order to increase the telephone penetration, multi-purposes teleccentres were set-up in the Islands. This telecentres became the  centre for accessing internet and other online applications ( email, information and distance education)
·  Discounted telephone lines:  In order to make internet affordable to the community at large, the telecom service providers/ISPs provided one telephone line at discounted rate to every Island community
.

· Awareness on Internet:  Public awareness on Internet was conducted through Internet fairs, web design competition by the government.

f. Likely impediments preventing broadband growth

The likely impediments preventing the growth of broadband in Maldives are
:

·  Lack of broadband infrastructure. Only few islands have accessibility to underground cable network. Most of them depend on VSAT for accessing Internet.
· Bottle necks in the core network

· Price of the packages
g. Total International internet bandwidth
 Maldives has around 3219 Mbps (end 2010) of international internet bandwidth. The cost of international internet bandwidth is around USD 390 (MRF 6000) per Mbps.
7.1.7   Sri Lanka

a. Broadband Policy

Telecommunication Regulatory Commission of Sri Lanka (TRCSL) will introduce the first ever national broadband policy in January 2012 providing solutions for impediments to broadband, which is a key factor that will help increase the GDP
. This draft policy has identified the bottlenecks and has listed the recommendations for the government of Sri Lanka, TRCSL, telecommunication operators as well as the general public for promoting broadband.  

The draft broadband policy includes technological standards, a national definition, creating level playing field for all players; while the dominant telco will be forced to share resources for the benefit of the public, special incentives for broadband promotions in rural, schools and other educational institutions, encourage distance learning program development, and further reduction of broadband prices to be in par with regional price tabs.
b. Institutional structure  for implementing the national broadband plan
Telecom Regulatory Commission of Sri Lanka (TRCSL) is a key institution responsible for regulating and monitoring the development of the telecommunications sector and for ensuring market competition to be open, fair, and effective. 

Once the National broadband Policy is approved, implementation is expected to be carried out by all government agencies and relevant stake holders, including the telcos.
c. Definition of broadband
Broadband in Sri Lanka is defined as:

“Technology neutral high speed data communication service with capacity not less than 1 Mbps down link which enables the operation of wide array of applications & services on line”

d.  Mobile and Internet Users

	Type  of services
	Subscribers ( June, 2011)
	Penetration rate

	 Mobile
	18.176 million
	 86.5 %

	 Internet
	0.69 million
	    %


Source: TRCSL (http://www.trc.gov.lk/information/statistics.html)
e. Initiatives taken for promoting broadband services

In order to promote high speed Internet services, the Sri Lankan Government appointed National Broadband Consultative Committee, a special committee that comprises of members from the Presidential Secretariat, TRCSL and Information Communication Technology Agency of Sri Lanka (ICTA) has been appointed to work jointly to make this national initiative successful through a strategic process
.

ICTA
 initiated e-Sri Lanka. Under this initiative, all government institutes were made to have their own website hosted locally for the service of general public. All government institutes are inter-connected through Local Government Network (LGN)
 using high bandwidth network to increase the efficiency of the government.
Besides, in order to increase the IT literacy to 60% by the end of 2014, the TRCSL donated computers and broadband connectivity to schools with electricity
 . Common sharing of fiber optic backbone was introduced and recently, tool kit to measure broadband speed by subscriber was also launched
. 
f. Likely impediments preventing broadband growth
According to TRCSL, the following factors are the likely impediments preventing the broadband growth in Sri Lanka
:

· Price of broadband

·  Quality of broadband

· Coverage of broadband services

·  Public Unawareness
· Lack of Applications and Special & Other limitations, and

·  Regularity bottleneck

g. Total International Internet bandwidth 

Sri Lanka has approximately 19 Gbps international Internet bandwidth and the IPLC charges are: 
STM-1 MRC - USD 4600

STM-4          - USD 13 800

7.2 Comparison  on the status of broadband development within the SATRC countries
 
According to a study conducted by World Bank in the year 2011
, it is found that the International Internet connectivity for the South Asian countries is low as indicated in the table below. This shows that the bandwidth is not sufficient to for every citizen to enjoy broadband services. 
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speed
Gbps Bits per person Kbps
2010 2008 2009 2010 2009 2010
Bangladesh 15.4 12 93 485 739
Bhutan 0.3 66 230 482
India 535.0 125 212 440 1,202 1,411
Maldives 0.3t 783 1,821 1819
Nepal 0.1t 6 387 417
Pakistan 9.0t 56 1,273 1,488
Sri Lanka 8.3 149 306 406 1,284 1,169

International Internet connectivity, South Asia (Source: Adapted from World Bank and operator
and regulator reports and OOKLA) Note: 12008





Most of the SATRC countries have National Broadband Policy and respective government has taken lots of initiatives to promote /develop broadband , however none of the countries have included broadband  a part of Universal Service/Access program.  Therefore, broadband services are only accessible and enjoyed by those dwelling in commercial areas only. Most of the rural communities are cut-off from being able to access these services. 
The internet user base is still low in SATRC countries is still low as shown in the table of below: 
	Country
	Internet users ( Dec, 2011)
	Penetration rate

	Afghanistan 
	130,000
	0.5 %

	Bangladesh
	330,000
	0.2 %

	Bhutan
	105,260
	15 %

	India
	15 million
	6 %

	Nepal
	140,000
	0.5%

	Maldives
	250,000
	8 %

	Sri Lanka
	600,000
	


However, high growth rate in the mobile cellular services has observed in most of the SATRC countries.   Stiff competitions within the sector are one of the main drivers for such growth.  Countries like India, Sri Lanka and Maldives have achieved above 80 percent penetration rate. Maldives has the highest (179%) penetration rate with the region.
	Country
	Mobile users ( Dec, 2011)
	Penetration rate

	Afghanistan 
	 15 million
	 50 %

	Bangladesh
	85 million
	56 %

	Bhutan
	391,399
	69%

	India
	980 million
	80%

	Nepal
	10 million
	35 %

	Maldives
	560,000
	179%

	Sri Lanka
	18.176 million
	86 %


8   ANALYSIS 
From this study, it can be concluded that, despite huge potential in the broadband market in the SATRC region, the growth of the broadband is not very significant. There are lots that need to be undertaken for promoting the growth of broadband through initiatives of government, public and private sectors. 
The Region’s internet penetration rate is not very impressive and lots need to be done to increase the rate. This clearly reveals that there is a huge potential for the increasing the growth of broadband services with the region. 
The study reveals that, huge initiatives have been undertaken or being implemented by respective government within the region to promote broadband by carefully addressing both supply and demand side of broadband growth. 
The trend is completely different when it comes to mobile cellular sector. There has been a huge growth in this sector with many countries achieving penetration rate over 80 percent.  This trend is a good indication for the future of broadband services within the region.

With the huge growth of mobile subscribers and many of the SATRC member countries either launched or is launching mobile broadband services like 3 G, LTE, Wi-Max, etc., the demand for mobile broadband services will be fostered and more users could be easily
 added. 

The high growth rate of mobile cellular services in our region also indicates that mobile broadband would be one of the fastest solutions for promoting the broadband services, especially in the rural and remote areas. This could be facilitated through having in place a good regulatory system like fair and open access to backhaul infrastructures, spectrum sharing etc. 
9 RECOMMENDATION

Taking into the account on this study, the following recommendations are made:
a. Policy and Strategies

Government must play a very important role in expanding broadband diffusion.  They must have strong vision and develop strategies to promote and universalize broadband services. 

Unlike traditional way
, the government must tackle broadband issues beyond the issue of accessibility (supply), lots need to be undertaken to tackle the demand issues too.  South Korean government’s initiative for enhancing both supply and the demand-side in combination with an initial hand-off competition regulation in DSL and open-access obligation on cable network proved to be very successful in increasing and gaining lead in broadband penetration.
The traditional definition of Universal services must also be re-defined and broadband must be included under the universal services. This will make information and services easily accessible by all citizens, irrespective of where they dwell and thus, reduce the digital divide and convert it to digital opportunity.
Besides, providing broadband accessibility, government must also have strong policy and strategies to promote development of local contents through establishment of   “Incubator centre”. Such centres could develop applications and services catering the real needs of their own people as well as the region.  The customized local content is one of the key factors for increasing demand for broadband services.

b.  Regulation on Spectrum

With the huge growth of mobile subscribers and gaining of popularity of mobile broadband within the region, a flexible spectrum assignment mechanism must be adopted to provide opportunity for the service providers to best match their network and services and faster deployment of such services for the end-users. Easy access to spectrum is very essential for facilitating the growth of mobile broadband services.  

Regulators must make necessary regulatory reforms to facilitate the deployment of wireless broadband services and roll-out of such network. The regulatory reforms must include the stream-lining the process of allocation of spectrum, licensing terms and conditions (especially the coverage obligation/ restriction) and re-use or sharing of spectrum.
It is recommended that, traditional way of licensing spectrum
 needs to be reviewed and replaced by more flexible facility and service- sector neutrality licensing system.

c. Regulation 

The Regulators has equal and huge responsibility to promote broadband services within their country.  The following regulations must be in place to ensure and promote the growth of broadband services:
·   Sharing of infrastructures through Open Access regulation 

·  Licensing and  authorisation framework

· IP – interconnection

· Competition through  opening vertically integrated markets

· Regulation in content

· Ensuring secure cyber or on-line communications

d. Regional Network Connectivity

Since the international internet connectivity cost is one of the huge components in determining the cost of accessing broadband, the region could initiative to build a regional internet network that would provide direct exchange of regional traffic without need to go through other international network
. 

Such network must be established on “Open Access” principle with reasonable connectivity cost. 

10   CONCLUSION

Lots of initiatives have been taken within SATRC region to increase the accessibility to and use of broadband.  Most of the government has initiated process for facilitating broadband development and such initiatives have already accelerated the rollout of broadband in their respective countries.

 
It is also evident that the growth of broadband network and services might also result into broadening the digital divide within the country as well as within the region, if necessary measure and actions are not taken at an appropriate time. 
However, reconceptualising broadband and accordingly developing good national broadband strategy would provide better platform to promote effective competition (“Supply facilitation”) and increase broadband usage (“ demand facilitation”) would assist in converting the existing digital gap into digital opportunity through the use of  broadband for socio-economic development. 
Beside good access network, it is evident that government must provide equal importance to facilitate and promote local contents that would be very useful and beneficial for local users as well as for regional users.
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� With increasing Smartphone adoption and high demand for data intensive applications, it could be very handy to use mobile phone for browsing high-speed internet services/application. 
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