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Abstract
This paper seeks to examine the relationship between internet adoption and economic performance in 33 provinces in Indonesia. Panel covering 33 provinces in Indonesia during the period 2005-2011 has been constructed to measure economic growth as a function of internet adoption, income inequality, initial income, human capital and investment. The panel data estimation shows that there is no significant relationship between growth and internet adoption among 33 provinces in Indonesia. The analysis also finds that income distribution is not significant in determining economic growth in Indonesia regions. Furthermore, other variables show significant effect on growth as expected. 
Relevance to Development Studies
Economic performance of a country can be influenced by many factors. As a general purpose technology, ICT and especially internet has long been considered as an engine that can promote economic growth and development. Moreover, Indonesia as developing countries is struggling in order to improve its economic performance. Hence, it is relevance that Indonesia uses these technologies as a means of economic engine that can be used to catch up its economic performance with developed countries.
Nevertheless, there is still no conclusive evidence on whether the internet penetration will create significant effect on economic performance. Thus, this study is trying to add existing literature on order to seek the relationship of internet adoption on economic growth. Unlike other literature that usually use cross country data, in this study I use data from 33 provinces from Indonesia. The study on this relationship of internet adoption on economic performance becomes important in order to justify the investment of this technology in the future.
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Information and Communication Technology, internet, growth, GRDP, GFCF, HDI 
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[bookmark: _Toc333221822]: Introduction
[bookmark: _Toc120098265][bookmark: _Toc333221823]1.1	Indication of the Problem Area
Information and communication technology (ICT) has long been considered as an essential part in the operation of economic activity in most countries and societies. The implementation of science and technologies as well as ICT in the process of distribution, consumption, distribution and trade has increased productivity and economic growth (Castells 2011). Moreover, the spreading of these technologies has created a new paradigm of economic development and society and the diffusion of information technologies to all areas of human activity has strengthened economy and social changes that transforming economy and society and creates a new economy- information economy (Talero and Gaudette 1995). They showed that this new economy is heavily relying on information and knowledge as resources in conducting business and economic activity on a global basis. Furthermore, from the accessibility point of view, universal access to ICT may lead to global interaction among community, commerce, and learning that would result in higher standard of living and better social welfare (Dewan and Riggins 2005). 
Despite rapid diffusion of ICT recently, the accessibility of ICT in the developing countries is far behind the developed one. Many believed that the developing countries should invest more on ICT In order to catch up with the developed world and to become integrated into the global economy. Pohjola (2001) argue that in term of accessibility and proliferation, the development of ICT should be integral to country-level development strategies and that investment on ICT are critical in order to improve living standard. Röller and Waverman (2001) whose focus their work on the role of telecommunication in economic growth also find that developed countries that have enough telecommunication infrastructure could attain higher economic growth than the developing countries that have not reach critical level of telecommunication infrastructure. Hence, the lack of investment on ICT may hinder the potential advantages of these technologies in promoting economic growth and development especially in the developing countries.
Thus, it seems that ICT can provide incentives to Indonesia, as a developing country to improve its economic performance and to alleviate poverty. The number and the growth of internet user as one of ICT indicator is still very low compare to other countries in the region. Despite rapid development of ICT infrastructure in Indonesia recently, it is still need a big investment of this infrastructure to Indonesia in covering all of the regions with a very large of population in a scattered area. Moreover, this situation has widened the knowledge and information gap that would in turn limiting Indonesia to take advantage from the global interaction through ICT that may improve its economic growth and development
Indonesia has developed a large number of ICT infrastructures over the last decade in order to tackle the issue of information gap among regions and communities in Indonesia. Yet, it has not been keeping up pace with regional and global diffusion of these technologies. As the prominent indicator of ICT, internet penetration in Indonesia is very low comparing with other countries in the region. It can be seen from figure 1.1 Indonesia still has the lowest penetration in term of individual using internet among countries in the region. Nevertheless, the growth of internet users in Indonesia has dramatically increased during the last decade. From 0.93 percent of internet users per 100 inhabitants in 2000, it has increased to 18 % as in 2011. 

[bookmark: _Toc333215839]Figure 1.1 Percentage individuals using internet

Source:  ITU World Telecommunication /ICT Indicators database
Thus, the scope of this paper for trying to investigate whether internet adoptions will affect economic performance in Indonesia becomes evident.
[bookmark: _Toc333221824][bookmark: _Toc120008551][bookmark: _Toc120011283][bookmark: _Toc120095695][bookmark: _Toc120098268]1.2	Justification of the Research
Recently, Information and communication technology in general and internet in particular has influenced all aspect of human activity. It has transformed and changed the structure of economy and social relation. Digital networking that can operate borderless across nation states with a large number of volume and speed are challenging and transforming the landscape of the governance, power and culture (Bollier 2003). Moreover, the role and potential of this technology has been considered as the essential tools in promoting economic growth and development of a country especially in developing countries in order to become integrated to the global economy and to increase income above the poverty line, it has been suggested that developing countries must have access to information and knowledge (Torero and Von Braun 2006). It has also believed that the ICT and especially internet has the leapfrogging character that will give the ability for developing countries to keep up with the developed one quickly and suggested that to give more support in the development of technology(Negroponte 1995).
Despite the steadily increase in economic growth and rapid growth of development of ICT infrastructure recently, Indonesia has not been able to keep up with the rapid increase of the penetration of these technology compare to other developing countries. As fourth most populous countries in the world and with 17000 islands scattered across the country, Indonesia have to be able to utilize of ICT in order to boost its economic performance due to the characteristics of this technology that can deliver a large bulk of information and knowledge quickly at a reasonable cost. As pointed out by Negroponte (1995)that the internet can be used to improve education system in developing countries by providing access to the world’s library and suggested that telecommunication infrastructure not for telephone but for internet access is the crucial element to education and development. He continues that the internet would help the developing countries to move in the same level with developed countries or even surpassed it to become the first (ibid). 
Thus, it is reasonable to examine the relationship of internet adoption on economic performance among regions in Indonesia which has 33 provinces with different characteristics on economic performance and difference ICT infrastructure. Nevertheless, the study about the potential role of ICT on economic performance in Indonesia’s context is relatively rare. The reason might be that in Indonesia the development of ICT especially internet infrastructure is relatively new and has not reached the minimum level that may influence significantly the economic growth and development as it been suggested by some evidence. The research on this subject is mainly come from international researcher that focused on international data in comparison with developing countries. Hence, this paper is trying to add the existing literature on the relationship of internet adoption on economic performance among 33 provinces in Indonesia.
[bookmark: _Toc327460161][bookmark: _Toc327896352][bookmark: _Toc333221825]1.3	The research objective and Research Question
Indonesia has developed a large number of ICT infrastructures in the last decade. The investment of this technology has increased dramatically in order to boost the economic performance by integrating its scattered regions in an effective and less costly way and to be integrated with the global world as well. However, it still has not reached the level that can keep up with other countries even in the region in order to close the gap both between regions within the country and neighbouring countries. Despite it has been considered as powerful tools that can promote economic growth and development, there is still no conclusive evidence that can be used as assurance especially for developing countries in order to accelerate their pace in economic development. As Bedi (1999) pointed out that the role played by information and communication and technology is still ambiguous and the argument in regard to this role is suffered from to the lack of conclusive evidence and information. Hence, the aim of this paper is trying to explore the role of ICT in the economy of 33 Indonesia regions and to contribute to the existing literature as well. 
In order to carry out the research objectives the paper determined the main research questions as:
What is the relationship between internet adoption and income growth in Indonesia? 


[bookmark: _Toc333221826]1.4	Research Paper Structure
The rest of the paper will be organized as follow: chapter 2 explore literature review on ICT and Internet; chapter 3 describes the policy and existing condition of ICT and internet infrastructure in Indonesia: chapter 4 explain the data and methodology used in the paper; chapter 5 discuses the empirical finding; chapter 6 would be the conclusion. 



[bookmark: _Toc333221827][bookmark: _Toc120098277]Literature Review
[bookmark: _Toc333221828]2.1 ICT and Development
Information and communication and technologies emerged as a result of the development and the convergence of computer technology and telecommunication technology. There are many definitions regarding to what is the exact means of ICT. Heeks (1999)defined ICT as electronic equipment that is used to capture, process, and communicate information. It comprises many different components ranging from fixed and mobile phones, internet, and computer hardware and computer software (ibid). Furthermore, ICT can be thought of as electronic equipment that can be used to communicate and access information. The advanced development of information and communication technologies has made people being able to communicate beyond space and time. People can communicate at anywhere and in anytime with other people around the world and it becomes borderless. This new pattern of communication has created a paradigm shift in the world economy and society in which industrial economy have transformed into information economy and society. The implementation of communication network and interactive multimedia provide the basis for the transformation of existing social and economic relation into information society (Pohjola 2001). He continues that “The striving forces behind the so-called information revolution are the sharp decline in in the price of information processing, the convergence in communication and computing technologies and the rapid growth in network computing” (Pohjola 2001). 
Information and communication technology has fundamentally revolutionized the way information and knowledge being transferred around the world. It fast diffusion at some point has reduced the gap between the developed countries that have greater access to these technologies and the developing countries that have very poor or limited access to it.  The ability of ICT to transfer a bulk of information at low cost and in timely manners has made these technologies being referred to as a bridge to tackle the information and knowledge gap. Avgerou (2010)state that the development of ICT in developing countries is a process of dissemination of knowledge that transferred from well developed countries and changed to the conditions of developing countries. On the other hand,Bedi(1999)argue that a knowledge gap is an essential determinant of persistent poverty, coupled with the idea that developed countries already have the knowledge needed to encourage a universally sufficient standard of living, suggest the need for policies that stimulate adequate communication and information flow within and between countries.
The primary reason of this information and knowledge gap is the fast diffusion of ICT due to rapid decline in the price of these technologies. This situation has raised the issue of digital divide which refers to the wide differences in the use and accessibility to the digital information and ICT.  Hence, the developing countries with inadequate access to ICT may lose many opportunities from the potential use of knowledge and information from the developed countries. As Kenney (1995)pointed out that the importance of knowledge or information gaps as a development constraint and argues that the application of these new technologies will help bridge theNorth-South gap. Moreover, Pohjola (2001)state that ideas or knowledge are essential element of research and development, invention, and patent. He stress that for a long time, economist and policy makers have known the importance of ICT for economic growth and development. Moreover, it is arguably that ICT will be the main force of economic growth over the next 20 years and a valuable tool for fostering education, healthcare, social change, and national development (Beardon 2006, Wei 1999). Hence, many countries have made investment in ICT with an idea that it would leads to industrialization and contributes to development (Sein and Harindranath 2004)
Economic growth term can be defined as the growing capability of a nation to produce more goods and services (Miles 2001). He continue that “Growth can occur in two different ways; the increased use of land, labour, capital and entrepreneurial resources by using better technology or management techniques and increased productivity of existing resource use through rising labour and capital productivity” (ibid). Economic growth can be measured in the level of income per capita, the equilibrium state in economic structure, and the distribution of income. In Solow growth model, there are three important components of economic growth which are the accumulation of human and physical capital, growth of population and labour and technological progress. The development of technology in Solow model is considered as endogenous factor. Hence as long as the technology still developed then it would lead to the productivity increase and will result in economic growth. The implication of this neo classical model is all countries will have access to the same technology and would in turn converge and make the different between countries become smaller.  
Technological progress can be referred as to the development of old methods or the creation of a new one in order to solve traditional tasks (Todaro and Smith 2003). Hence, the important point for the technological progress is whether its effectiveness has an impact on productivity and economy of a nation. Information and communication and technologies as one of the result of technological progress over decades, has become vital engine that widely implement in order to boost economic performance. It has been expected that the higher the adoption of these technologies the higher economic growth that can be achieved by a country. The nature of these technologies that can be used efficiently in production, distribution and consumption of goods and services, has made ICT been thought of as a new resource of economic growth. Theoretically, it positively affects economic performance through increasing productivity and decreasing transaction cost. A research by Jorgenson and Stiroh (1999) find that in the United State of America during period 1995 until 1998, ICT contribute to economic growth for about 4.73%. They show that in the production side, price decrease in the utilization of ICT would lead to a substitution of ICT equipment for other form of capital and labour, producing significant economic return for the producers and ICT users. 
Thus, as information and technology improves and become essential tools in all aspect of human activity, it becomes clear that those who have not engaged with ICT may lose the advantage offered by this technology. On the other hand, the relationship of ICT and economic performance seems to have different impact between countries. A research by Dewan and Kraemer (2000) conclude that the investment of information and communication technology has, however a big influence on economic growth in developed countries but it does not yet have substantial contribution in the developing countries and this may simply reflect the fact that developed countries have already constructed a well developed stock of physical infrastructure and human capital that enhance and boost the effect of investment in information technology. Röller and Waverman (2001) find that developed countries which have adequate telecommunication infrastructure could have higher growth effects than developing countries. In addition Indjikian and Siegel (2005) in their research find that in the developed countries, there is a positive relationship between ICT and economic performance but this would be a long run effect for the developing countries. Furthermore, Kenny (2003) on his paper also suggest that the impact of internet adoption on developing countries is not as much as in the developed countries, at least in the short term. 
Nevertheless, along with the overwhelming positive outlook on the role and potential of ICT in promoting economic growth and development, there are many pessimistic views as well on whether the use of these technologies will give significant advantages as it promises. As stated by Avgerou (2008) that the perspectives on the advantages of these technologies is different from high optimism about the opportunities that they create to very low pessimism about the possibilities developing countries’ have to explore these technologies to their advantages. Among the pessimistic views McNamara (2003) mention that there is an increasing amount of data about the diffusion of ICT in developing countries and the differential scale of that diffusion, but there are little evidence about the sustained impact of these technologies on poverty reduction and economic growth in developing countries. He indicates that the debate on the relationship of ICT and growth are still inconclusive even in the developed countries. Moreover, Saith et al. (2008) find that it is important to differentiate the indirect impact that is created through the effect of ICT on general economy and that which comes directly via the use of ICT by disadvantaged. They raised an idea that the way in which ICT can be used to alleviate poverty is more of top down approach as compared to other poverty intervention that are injected directly from the bottom to the top such as such as micro finance (ibid). Hence, from the above findings indicate that the effect of ICT or internet adoption in particular will not be the same between countries and it depends on the type of each country.
[bookmark: _Toc333221829]2.2 The Internet and Economic performance

Nowadays, Internet as part of information and communication technology has become an essential part of the economy. It has changed the relationship between economic agents and has significantly changed time and the speed of economic transaction. It can produce and distribute scattered information and ideas in the market that increasingly rely on information for the input. Easy and inexpensive access to the Internet can reduce transaction costs in accessing the internet, resulting in a faster and widespread transfer of information for the purpose of the administrative and commercial transactions and ultimately will increase economic activity(Norton 1992). Moreover, the adoption of Internet can speed up the distribution of information and ideas and help the growth of the competition for development of new product, process and business model ;hence it will help economic growth(Czernich et al. 2011). Furthermore, regarding to the Solow’s endogenous growth model(Romer 1990), the rapid transfer of information and ideas should stimulate economic growth through promoting the development and adoption of innovation. 
Some empirical evidence has showed that there are positive impacts of internet on the economic outcome. The research by (Varian et al. 2002)show various cases such that in the developed countries the adoption of the internet has already resulted significant amount of revenue increase and cost savings of the firms. From their evidence Choi and Hoon Yi (2009) find that there is a positive and significant role of internet in relationship with economic growth after they use investment ratio, government consumption ratio, and inflation as control variables. It has also been shown that internet would lowers inflation Yi and Choi (2005) and assumed that it would benefit consumers from the use of it. On the other hands, Kenny (2003) on his finding, state that as a powerful technology, internet will have a long term impact on the quality of life in developing countries. Moreover, Gordon (2000)show macro evidence that computer and internet do not account for impressive increase on the productivity outside the durable manufacturing sector.  
Various views on the potential role of the internet on economic performance in developing countries suggest that there are many factors that prevent impact of these technologies being felt in the poor countries. Rodgers et al. (1995) point out that access to new technologies is mainly a function of the existing education, income and welfare distribution. He show that the inability to access because of the lack of education or insufficient language skills and the existence of inequality in accessing information will widen the information gap and it would lead to the increasing of interpersonal income inequality in developing countries (ibid). Other proponents also argue that internet access may have a little use to the poor Africans due to the lack of education that will hinder them from using the technology effectively. Duncombe (2000) argues that there is no literacy need for the independent use of telephone system, but there is prerequisite of language skill and high literacy in using e-mail and other internet services and this characteristic presumably applies to poor Asian and Latin American households as well. On the other hands opponents also exist to these arguments. Mitra and Rana (2001)on their experiment with a high speed touch screen internet link in a slum area of New Delhi find that despite there is no instruction  and little guidance  provided to the internet link in the community, local children showed remarkable fluency in learning how to use internet. They conclude that formal training may be unnecessary for basic access to the internet but it will need some instructions for more advance applications.  Similarly Anand (2000)on her research in Pondichery India report that  active participation by poorly-educated village women in an internet-based rural information system. However, Internet and its underlying infrastructure meet some of the characteristics of the general purpose technology (GPT)that fundamentally changing how and where the economic activity organized (Harris 1998).





[bookmark: _Toc333221830]Indonesia Context
[bookmark: _Toc333221831]3.1 Background
Indonesia is the world’s fourth most populous country in the world with 240 million people having a GDP per capita of 3509 (US $). The statistic from the World Bank as of 2010 describes that in term of poverty, 13% of population are below the property line. The urban population reach half of the total population for about 54%. Life expectancy at birth is at 69 years, while the infant mortality per 1000 live birth is about 27%. This statistic reveals that, Indonesia is still lag behind in compare with its neighbour in Southeast Asian Countries (World Bank 2012). Nevertheless, in term of economic indicators, Indonesia has shown significant improvement and has reached more resilient economic growth.
After hit by severe economic crisis in 1998, Indonesian economy has slowly increased to a fairly stable condition for investment and business.  In 1999 economic growth reached lowest rate which is 0.85 % and it slowly increased for about 6.28% by 2007. Due to global financial crisis in 2009 it fell back down to 4.5% . The resilient of economic foundation made the crisis did not take a long time on the impact to the Indonesia economic growth compare to other countries in the region. During this global financial crisis, Indonesian economic performed very well in contrast with its regional neighbours and along with china and India the only G20 members that had economic growth in 2009.  As of 2011, Indonesia's economic growth reached 6.5%, the highest figure in ten years, accompanied by the achievement of the inflation at a low level of 3.79% (Bank Indonesia 2011).
[bookmark: _Toc333221832]3.2 Indonesia ICT Policies
With a vision of realizing the competitive and well being of modern information society through highly supported by information and communication technology (Kementrian Komunikasi dan Informatika 2010), Indonesia began the development of its information and communication technology. Indonesia first liberalized its telecommunication sector through the implementation of the act No. 3/1989. This regulation made PT Telkom and PT Indosat as a two main state-owned company allowed cooperating with other private telecommunication companies in basic telecommunication services. These state owned companies also have obligation in cooperating between other companies to form a joint venture, operational cooperation (KSO) or contract management (KM. moreover, The revival of ICT in Indonesia began when the government announce the telecommunication development strategy blueprint in 1999 with the act No. 36/1999. This act and the blueprint has reformed Indonesia’s telecommunication sector through the restructuring and liberalizing telecommunication industry as a prerequisite for advanced ICT development. Moreover, the act has liberalized telecommunication sector that had been dominated by domestic and international providers which are PT Telkom and PT Indosat. Since then there have been many significant improvement on the ICT infrastructure and policy strategy.
There are many efforts taken by the government of Indonesia to improve the development of information and communication and technology. In 2001, government of Indonesia formed The Ministry of Communication and Information with the responsibility to improve the capacity of information services, increase the scope of post, communication and information infrastructure, formulate and disseminate the national ICT policies and strategies, and enhance the quality of research and development of ICT in order to reach the competitiveness in ICT utilization (Kementrian Komunikasi dan Informatika 2010). Furthermore, in order to coordinate the implementation  and development of ICT in all government agencies, the government established National Telematics Coordinating Team or TKTI (Tim Koordinasi Telematika Indonesia) led by the Minister of Communication and Information.  
A series of government regulation on ICT has been established in order to strengthen the national ICT strategy. A five year national action plans for the development and empowerment of ICT for the society enacted in April 2001 with the Presidential Instruction No 6/2001. Presidential decree No. 9/2003 issued to form the ICT coordinating team (TKTI). The main responsibility of TKTI is to provide the direction and recommendation on the development of ICT in Indonesia including e-government system. Furthermore, the national policy on the implementation of e-Government development regulated by Presidential Instruction No. 3/2003.  In addition, in order to ensure transparency, independency, and fairness in telecommunication, starting in January 2004 ministry of telecommunication and information established the Indonesian Telecommunications Regulatory Body (Badan Regulasi Telekomunikasi Indonesia BRTI). BRTI is an independent regulatory board that is expected to protect public interest in ICT and to support and maintain the competitive condition in telecommunication business to make it conducive, efficient and attractive for private investment. Moreover, In order to make all the blueprint and strategies run effectively, government of Indonesia formed National Information Technology and Communication Council (Dewan Teknologi Informasi dan Komunikasi Nasional Detiknas) with the act No. 20/2006. Detiknas has responsibility to formulate general strategies and give direction on national development regarding to the development of Indonesia’s ICT.  Similarly, In 2010, the government launched the National Information Conceptual Framework (Konsep Pengembangan Sistem Informasi Nasional SISFONAS 2010) that is an initiative undertaken in order to develop government information system infrastructure in an integrated system to support the achievement of good governance (Kementrian Komunikasi dan Informatika 2010).
[bookmark: _Toc333221833]3.3Current Status of ICT in Indonesia
In Indonesia, ICT should have the potential of becoming the primary sector in economic development. It is because of Indonesia as an archipelago country that makes it difficult in the dissemination of information quickly through the traditional medium. Hence the ICT could eliminate the geographical barriers in transmitting knowledge and information. Furthermore, the role of ICT in disseminating knowledge and information is highly required in order to make the distribution of development evenly across region in the country. The availability of communication facilities per capita population in Indonesia is still very low; hence the access of information for individuals is also relatively low. 
Despite, in the early phase of development of ICT infrastructure, the internet penetration Indonesia has showed significant improvement. The low penetration of this infrastructure such as fixed telephone as well as mobile phone is the main reason that Indonesia as compared to other Southeast Asia countries still left behind.  Information infrastructure and the national competitiveness of a nation can be seen from the Global Competitiveness Index. As of 2011, the Indonesia position in this index is ranked in 46th levelfrom142 countries, behind Singapore (ranked 2nd), Malaysia (ranked 21st), and Thailand (ranked 39th)(Schwab 2011). Furthermore, when compared with the ICT development index, Indonesia ranks in 101st position while Singapore and Malaysia ranks in 58th and 19th respectively. In the public institutions index and the macroeconomic conditions, Indonesia is in the level of 46th and23rd position (ITU 2011). This low figure in the various indexes above indicates that the infrastructure of information and telecommunications technology is still very limited. This condition eventually may result in lower national competitiveness.
Various efforts have been taken by the government of Indonesia in order to encourage the rate of penetration and the acceleration on provisioning of telecommunications and information infrastructure. In the last during period 2000 until 2011, the increased availability of information and communication infrastructure is clearly visible. In this period, the utilization of infrastructure capacity or the number of people that have a fixed telephone increased for about 5 times, from 6.66 million units connection to 38.61 million unit connections, while the number of Mobile Telecommunications System subscribers or mobile communications increased by more than 100 times to 97.72 million subscribers. Moreover, the number of internet users has increased 25 times reaching 55 million users (ITU. 2012). As can be seen in Figure 3.1, the development of ICT infrastructure in Indonesia has increased significantly over the last decades. Nevertheless, the growth of fixed telephone subscription seems to be decreasing in 2011. The development of fixed line infrastructure is slower compare to the mobile phone infrastructure. This primarily caused by the amount of money and time required to develop fixed line infrastructure is far greater than the amount required by mobile phone infrastructure. Moreover, the business structure in the fixed line sector in Indonesia is not based on the competition between operators. Hence, this situation makes telecommunication operators shifting their business focus from fixed line to the mobile phone that were more competitive for the telecommunications operator (Kementrian Komunikasi dan Informatika 2010)

[bookmark: _Toc333215840]Figure 3.1The Development of ICT infrastructure in Indonesia 2000 - 2011

Source:  ITU World Telecommunication database

Despite a number of progresses have been seen in the recent years, the development of ICT infrastructure in Indonesia is still inadequate and far behind from its neighbouring countries. As can be shown in figure 3.2, the indicator of Indonesia’s ICT infrastructure is still lower than its counterpart in ASEAN member countries. Singapore has the highest teledensity in all ICT infrastructure indicators among ASEAN member countries. Indonesia is only slightly better in the fixed phone infrastructure than Thailand, Philippine and Vietnam.





[bookmark: _Toc333215841]Figure 3.2ICT Infrastructure Teledensityamong ASEAN Countries

Source:  ITU World Telecommunication database
Furthermore, the level of readiness and the ability of accessing and use information and communication technology among Indonesian people can be seen from the supply side and the demand side. In the supply side, it is mainly related with the low capacity that can be utilized by the operator in the development of ICT infrastructure which in turn would lead to the limited availability of infrastructure. Hence, the main problem from this supply side is that the limited capacity range and the quality of telecommunication infrastructure as a primary infrastructure for the development of ICT.  From the demand side, it shows that the need and the capability of ICT users to absorb the services provided by telecommunication operator. This situation is mainly because of low purchasing power and low level of education (Kementrian Komunikasi dan Informatika 2010).
[bookmark: _Toc333221834]3.4Indonesia Telecommunication Operator
Mobile phone industries in Indonesia have grown rapidly for the last 10 years. It can be seen from the rapid increase of mobile phone subscriber from year to year. Recently there are eight mobile phone operators that with GSM (Global System for Mobile) technology and CDMA (Code Division Multi Access) technology in Indonesia. In the period 2006-2010, the average growth of mobile phone users in Indonesia is 31.9 % per year (Kementrian Komunikasi dan Informatika 2012).  By the end of 2010 the number of mobile cellular subscriber has reached 211 million users. From 211 million users, about 95 % is belonging to GSM operators that highly dominated the market share, while the rest of mobile phone subscriber is from CDMA operators. The high rate of penetration in mobile phone is not surprising because of the competition between operators makes the price of subscribing mobile phone becomes more attractive to users. Moreover, the trend of tariff reduction is triggered by the rapid development of mobile technology which encourages lower investment per subscriber. This condition is quite opposite with fixed phone technology that have tendency to decline because the cost of investment of this technology is relatively higher compare to mobile phone technology.
Indonesia information and communication technology has developed very quickly in response to the potential of large market. With a large number of population and very wide areas that are needed to be covered by telecommunication, it has attracted many telecommunication operators to be involved in this market. The development of telecommunication industries has been marked by the increasing of operators that are participating in this sector. 
The market share for mobile phone is dominated by PT Telkomsel. It has reached 94 million subscribers in 2010 with market share for about 44.5 %. Today, the penetration of mobile phone has reached the remote area in Indonesia and PT Telkomsel as the largest mobile phone operator has penetrated its services to 100% district (Kecamatan) in Indonesia by the end of 2008 (Kementrian Komunikasi dan Informatika 2012).
In the last three years, the number of telecommunication operators has increased both for fixed network operators and mobile network operators. In 2009 the number of fixed network operators increased by 32.3% and it still increase in 2010 by just only 5.8%. Despite the increasing of fixed network operators is not as big as in 2009, it still show positive trends of growth on the fixed network operators. On the other hand, mobile network operators do not have significant increase during 2010 after significant increase in the previous year for about 13.3%(Kementrian Komunikasi dan Informatika 2012). The reason behind this stagnancy is because the competition between operators in this sector has already very tight and the investment needed to develop the infrastructure is relatively costly in such tight competition. Hence, it is predicted that it would not attract many new entrance for the operator to enter this market.
In term of market sharing, as can be seen in figure 3.3Market has been dominated by three major operators with large number of subscriber which is Pt Telkomsel, Pt Indosat, and PT XL-Axiata. The number of subscriber in these major operators also increased proportionately. On the other hand, for new operators the growth of new subscriber is still far behind the three major operators. The presence of new small GSM operators has made the telecommunication environment become more competitive and it has contributed in the decreasing the price of mobile phone services lower every year. Moreover, for the small operators especially Hutchison and NTP, it has shown significant increase in the number of subscriber since 2008.


[bookmark: _Toc333215842]Figure 3.3Mobile phone subscriber during 2006-2010

Source: Ministry of Information and Communication of Indonesia
The increasing development of mobile phone infrastructure has dramatically increased the use of this technology in accessing internet. Recently, due to its mobility and simplicity mobile phone has become an important tools used by individuals in accessing the internet. Moreover, the sharp decline in the price of telephone services and the internet services and mobile phone handset as well has made the use of internet through mobile phones becoming more attractive for individuals who needs connection with the internet. This tendency has made the internet penetration to become faster than ever before. Hence, it can be an advantage for Indonesian government to increase the penetration of the internet to its entire regions where the distance between them is the main problem in the development of fixed-wired internet infrastructure. 

[bookmark: _Toc333221835]3.5Internet Services in Indonesia
While the development of telecommunication infrastructure in Indonesia has been started a long time ago, the development of internet in Indonesia lags behind the development of telecommunication infrastructure. In the beginning of development of internet in Indonesia, the interconnection between internet service providers is still hard to be done and costly. Moreover, the development of Indonesia Internet Exchange (IIE) as a system backbone has made the national interconnection between internet services providers become easier and inexpensive. As can be seen in figure 3.4, the growth of internet user in Indonesia has increase significantly over the last decade. As of 2011, internet subscriber has reached 18 % per 100 inhabitants which are increased for about 18 times from year 2000. The decreasing of the price of internet services has been contributed in the large increase of internet users. 

[bookmark: _Toc333215843]Figure 3.4Internet subscriptions per 100 inhabitants

Source:  ITU World Telecommunication database

Furthermore, In term of distribution of internet usage in the provinces in Indonesia, it can be seen from figure 3.5 that the usage of internet is still dominated by provinces in java regions. Jakarta and Yogyakarta has led the percentage of internet user by 29.98% and 30.36 % respectively. The second largest region utilized internet is Kalimantan with the largest province using the internet is Kalimantan Timur and Kalimantan Selatan. with 22.18% and 18.15 % respectively.  Similarly the region that has lowest percentage in internet use as of 2011 is Nusa Tenggara Timur with only 6.34% of internet usage. 

[bookmark: _Toc333215844]Figure 3.5Percentage of individuals using internet

Source: Indonesia Statistical Agency

Despite rapid development in infrastructure of information and communication and technology by government, Indonesia still has to boost its investment in this technology. Due to the unique geographical condition, Indonesia has to invest in a massive scale in order to catch up other countries that have mature ICT infrastructure. The development of information and communication and technology Indonesia has come in a new phase. It is marked with the rapidly evolution in information technology industry where mobile phone has covered all provinces and almost in all districts and city in Indonesia. It has also marked with the growing of telecommunication provider and the telecommunication services that they provide ranging from fixed telephony, mobile phone, wireless phone, and many other telecommunication services. Moreover, while the mobile cellular technology is not just for telecommunication, it has developed as data communication tools that can be used in accessing internet as well. Nowadays, it has been difficult to separate the telecommunication services and telecommunication application such as internet. Thus it has become more relevant to Indonesia in developing its mobile technology in order to reach higher penetration in ICT and especially internet.
. 











[bookmark: _Toc333221836]Data and Methodology
[bookmark: _Toc333221837][bookmark: _Toc266283474]4.1Data and Variables
This paper relies on a panel data set drawn from 33 provinces in Indonesia over the period 2005-2011. The data was obtained from the Central Statistics Agency (BPS) and Ministry of Communication and Information of Indonesia (Kominfo). The description of the variables used is as follows:
· Internet adoption is measured in term of the percentage of household using internet in the last three months. By using internet means that households actively use internet including those accessing internet using personal computer and mobile phone inside or outside their house such as accessing internet in their office, schools, and internet kiosk. 
· Growth is gross domestic regional product per capita at constant prices for 2000. 
· Initial income is gross domestic regional product from the previous year
· Gross fixed capital formation is used as a proxy for investment in the 33 provinces of Indonesia. 
· Human Development Index (HDI) is used as a proxy for human capital. This index is composite statistic used to measure human development. that comprises four indicators which are life expectancy, literacy, education, and standard of living of a country or regions in the context of this paper.
· Gini ratio variable is used to measure income inequality. Gini index of zero means perfect equality, while gini index of 1 means maximal inequality
[bookmark: _Toc333221838][bookmark: _Toc332361645]4.2 Descriptive Statistics
[bookmark: _Toc333215826]Table 4.1
Summary Descriptive Statistic
	Variables
	Obs.
	Mean
	Std. Dev.
	Min
	
Max

	
	198
	0.0347195
	0.0450652
	-.2244188
	0.2028778

	
	198
	1.953066
	1.773709
	-5.54
	8.77

	
	198
	0.3271313
	0.0400174
	0.14
	0.43

	
	198
	8.821429
	0.7108093
	7.751405
	10.6359

	
	198
	7.179906
	0.9984068
	4.495801
	9.641269

	
	198
	70.60157
	3.188961
	62.1
	77.6



In Table 4.1 we can see that the average of GRDP growth rate in Indonesia in the period 2005 – 2011 was quiet positive about 0.034 %[footnoteRef:3]. The data of GRDP growth for each province are generally stable between -0.2 % and 0.2 %. However, there are some significant fluctuations in provinces of Bali, Nusa Tenggara Barat, Nusa Tenggara Timur, Kalimantan Timur, and Papua. Likewise, the province with the highest GRDP growth is Papua Barat. [3: See also Figure A.1 in Appendices] 

The GRDP growth in all provinces in Indonesia is relatively similar with the standard deviation about 0.045. However, there are some significant fluctuations in provinces of Bali, Nusa Tenggara Barat, Nusa Tenggara Timur, Kalimantan Timur, and Papua. Likewise, some provinces have the GRDP growth above the national average, such as Sumatera Utara, Sumatera Barat, Bengkulu, Lampung, DKI Jakarta, Jawa Barat, Jawa Tengah, JawaTimur, Sulawesi Utara, Sulawesi Tengah, Sulawesi Selatan, Sulawesi Tenggara, and Papua Barat.In addition, for the past 6 years, the average growth of internet users in Indonesia was relatively good at 1.95% though there was the negative growth of -5.54% in the province of DKI Jakarta in 2010. Overall, the spread of growth of internet users in all provinces are relatively diverse with a standard deviation about 1.77 %.
Furthermore, the average of income inequality in Indonesia for 6 years is still in relatively good condition with the Gini ratio about 0.33.It is also relatively similar across all provinces in Indonesia with the standard deviation about 0.04.The highest income inequality is in the province of Gorontalo (Gini ratio: 0.43), whereas the lowest income inequality is in the province of Sulawesi Barat (Gini ratio: 0.14). Additionally, the average of initial income as a real per capita GRDP for province in Indonesia is about 8.82 % and the average of Gross Fixed Capital Formation is about 7.17 %. It shows that the growth of initial per capita GRDP and capital formation in Indonesia are considerably significant, though the distribution of GRDP growth and capital formation is relatively uniform in some provinces with a standard deviation about 0.71 and 0.99 respectively. On the other hand, the level difference in human resource development in Indonesia, as reflected through the HDI, is quite diverse for some provinces. The average of HDI is about 70.60, where the range of differences amongst provinces between 62.1 and 77.6.The province of Jakarta has the highest value of HDI, whereas the province of Papua Barat has the lowest value of HDI in Indonesia.
[bookmark: _Toc333221839]4.3 Methodology
Endogenous growth model describes that the balance growth is positively affected by knowledge spillovers (Romer 1990). Hence, in term of spreading information and knowledge, it is assumed that internet plays an important role in an economy of a country. Moreover, from various studies on the impact of internet on economic performance, there is considerable evidence that internet has positive impact on the economic performance. On the other hand, there are also many scholars counter this argument with more sceptical finding. Hence this paper aims to explore whether there is relationship between internet adoptions and economic performance in 33 province of Indonesia.
The econometric model used in this paper is based on the baseline reduced-form equation constructed by (Noh and Yoo 2008). This equation is modification of econometric model by Persson and Tabellini (1991) and Partridge (1997) that is used to show the relationship between income inequality and growth in relation with the change in internet penetration.  The economic growth is used in order to measure economic performance from 33 provinces in related to internet adoption. It is a function of internet adoption, income inequality initial income, and two control variables which are investment and human development index.
Growthit= β0 + β1 ∆Interneti,t + β2Ginii,t-1 + β12(Ginii,t-1 x ∆Interneti,t) + β3 lnGRDPi,t-1 + Zi,tγ + αi + εi,t
				
Where :
i	= 	each Province 
t	= 	t represents each time period where t= 1,2,....,T
Growthit	= 	GRDP growth rate
∆Internet,t	= 	the change in internet users between two years period
Ginii,t-1	=	Income inequality.
lnGRDPi,t-1	= 	Initial income as a form of the log of real percapita                               GRDP for region i during period t-1
Zit 	= 	vector of other control variables which HDI and	   Gross Fixed Capital Formation
αi	= 	captures unobserved region specific effects.
Ginii,t-1 x ∆Internet,t	= 	the interaction term between income inequality and 
the flow of internet use
εit	= 	the error term 
The interaction term is constructed to capture the idea that countries with different income inequalities react to a change in internet adoption in various way. Likewise countries that have different rate in internet penetration react contrary to a change in income inequality (Noh and Yoo 2008). This term is the product of two variables (Ginii,t-1 X ∆Inet,t)




[bookmark: _Toc333221840]Empirical finding
This chapter will focus in analyzing and discuss the finding on the relationship of internet adoption on economic growth in Indonesia. It will examines economic growth as function of internet user, income inequality, initial income, and controlling by human development index (HDI) and Gross Fixed Capital Formation (GFCF). This paper uses analysis in three models of data panel, namely pooled OLS, Random Effect Model, and Fixed Effect Model. Basically, there is no significant difference of regression results amongst three models. 
[bookmark: _Toc333215827]Table 5.1
Regression Results in Pooled OLS
	Specifications
	Dependent Variable: 

	
	Without Interaction
	With Interaction t

	
	Without HDI
	With HDI
	Without HDI
	With HDI

	
	0.003772 (0.0017024)**
	0.0025027 (0.0017402)
	-0.0094281 (0.0168949)
	-.0068371 (.0166692)

	
	-0.0572562 (0.0766619)
	-0.035017 (.0758958)
	-0.1398787 (0.1302225)
	-.0940333 (.1294361)

	

	
	
	0.0395309 (0.0503379)
	.0280403 (.0497706)

	
	-0.0455191 (0.0096779)***
	-0.0556061 (0.0102329)***
	-0.0449865 (0.0097113)***
	-.0550424 (.0102998)***

	
	0.0209181 (0.0069441)***
	0.0225981 (0.0068623)***
	0.0208805 (0.0069512)***
	.0225404 (.0068753)***

	
	
	0.0032041 (0.0011884)***
	
	.0031451 (.0011951)***

	Constant
	0.2967042 (0.0553871)***
	0.1425531 (0.0789931)*
	0.3196341 (0.0626609)***
	.1616596 (.0860947)*

	
	0.1476
	0.1787
	0.1503
	0.1800

	Provinces
	33
	33
	33
	33

	Observations
	198
	198
	198
	198


Standard errors in ( )
*** Significant level at t-statistic > 1 % critical value 
** Significant level at t-statistic > 5 % critical value
*Significant level at t-statistic >10 % critical value 
As can be seen in table 5.1, the coefficient the change of internet user in the model of Pooled OLS is positive and statistically significant at 5 % critical value, when controlling without HDI and interaction term. It means that the increasing of 1 % internet user will increase GRDP by only 0.0038%.This also means that despite internet user is positively significant, the impact it creates on growth are marginal. Moreover, although the change in internet user is significant and positive, i cannot see the effect of income inequality on GRDP since the effect of the change in internet users between two years period on GRDP is varies depend on the level of income inequality. Hence, I do not find the effect of different income inequality among province in relation with the effect of a change in internet adoption on growth. 
In addition, when controlling with the variable HDI the coefficient of internet user is not significant in relation with growth and it becomes negatively insignificant when controlled with the interaction term in the model. Nevertheless, Human Development Index has a significant effect on the growth when controlling with or without the interaction term. HDI as a proxy of human capital from previous years has positively significant effect on economic growth for the next year for about 0.00118% for the increasing 1% of HDI. The variable initial GRDP and GFC as expected have significant effect on growth. While GRDP variables negatively significant affect growth, the GFC variables on the other hand positively significant affect growth. The increase of 1% investment in the form of Gross Fixed Capital Formation will raise growth for about 0.070% when controlling without HDI and interaction term and it is quite the same when controlling with other specification.
Furthermore, the result of Random Effect Model in Table 5.2 depicts that we can see that 1 % increase in the change of internet user in Indonesia without computing Human Development Index (HDI) and multiplicative interaction term (Gini Ratio x internet user) affects significantly 0.0032 % raising the growth in the period 2005 – 2011. This effect becomes insignificant as long as there is the interaction amongst internet user, Gini Ratio and HDI. Likewise, the Gini Ratio cannot significantly able to influence the growth in Indonesia in the short-term. In general, the variables of initial GRDP, initial HDI, and GFC can considerably stimulate the growth in the period 2005 – 2011. The variable of initial GRDP negatively significant affects growth in this period. 1 % increase of GRDP can lead decrease of the further growth about 0.05 – 0.06 %. In contrary, 1 % rise of GFC will drive increase of the growth 0.024 – 0.026 %, while 1 % increase of HDI can also rise of the further growth about only 0.0034 %.

[bookmark: _Toc333215828]Table 5.2
Regression Results in Random Effect Model
	Specifications
	Dependent Variable: 

	
	Without Interaction
	With Interaction t

	
	Without HDI
	With HDI
	Without HDI
	With HDI

	
	0.0031649 (0.001628)*
	0.0022659 (0.0016529)
	-0.0073572 (0.0159839)
	-0.0060227 (0.0158075)

	
	-0.0688607 (0.0789627)
	-0.0610569 (0.078167)
	-0.1350495 (0.1273064)
	-0.1140423 (0.126218)

	

	
	
	0.0315165 (0.0477064)
	0.0248809 (0.0472363)

	
	-0.05104 (0.0122846)***
	-0.0618274 (0.0130189)***
	-0.0510038 (0.012429)***
	-0.0617605 (0.0131982)****

	
	0.0249061 (0.0087897)***
	0.0263472 (0.0087444)***
	0.0251723 (0.0088857)***
	0.0265773 (0.0088526)***

	
	
	0.0034649 (0.0014799)**
	
	0.0034308 (0.0014994)**

	Constant
	0.3216155 (0.066484)****
	0.1609558 (0.0953293)*
	0.341286 (0.0727246)***
	0.1786121 (0.1014985)*

	 within
	0.0671
	0.0904
	0.0682
	0.0917

	Provinces
	33
	33
	33
	33

	Observations
	198
	198
	198
	198


Standard errors in ( )
*** Significant level at t-statistic > 1 % critical value 
** Significant level at t-statistic > 5 % critical value
*Significant level at t-statistic >10 % critical value 

In order to choose the appropriate model of panel data, hausman test will be conducted to select the model. From hausman test, we reject the hypotheses at significant level 1 %. Thus, it means that the difference in coefficient is systematic and the fixed effect methods would be appropriate to use in the econometric model. In Table 5.3, it shows that 1 % increase of internet user in Indonesia when controlling with Human Development Index (HDI) and multiplicative interaction term (Gini Ratio x internet user) affects significantly 0.002 % in increasing the growth in the period 2005 – 2011. When controlling with the interaction amongst internet user, Gini Ratio and HDI, the effect of a change in internet users becomes insignificant. Likewise, income inequality also seems to not having significant impact on economic growth in Indonesia provinces. Hence, it might be that the level of human capital has not reached the level that can influenced economic growth. Many scholars find that Internet access requires some level of knowledge in order to maximize the use of it. As already been discussed in the literature review, access to the new technology is primarily a function of existing education, income, and welfare distribution (Rodgers et al. 1995). 
Moreover, in the short-term the Gini Ratio does not significantly affect the growth in Indonesia provinces. Moreover, due to the Gini coefficient and interaction term that are not significant on growth in the regression results, it can be say that in Indonesia the internet adoption do have positively significant effect on growth and that income inequality does not have influence in affecting the effect of a change in internet adoption on growth.
We can also see that in the period 2005 – 2011, the variables of initial GRDP, initial HDI, and GFC have significant effect on growth as expected. As with HDI, It is consistent with finding from many scholars that the accumulation of human capital has positive relation with economic growth. The variable of initial GRDP is higher to induce the further growth than other variables. 1 % increase of GRDP can lead decrease of the further growth about 0.19 – 0.22 %. As for the initial income variable, it shows that the coefficient in all specification of the model is negatively significant in affecting growth. It can be explained that poor province have a tendency to grow faster than a rich province, ceteris paribus, the poor province have tendency catching up with the rich province in relation with the level of per capita income or product(Barro 1991) and (Barro 2000). Moreover, GCF variable shows that it affect growth positively significant to growth in all of specifications. In contrary, 1 % rise of GFC will drive increase of the growth 0.05 – 0.09 %, while 1 % increase of HDI can also rise of the further growth about 0.008 – 0.009 %.


[bookmark: _Toc333215829]Table 5.3
Regression Results in Fixed Effect Model
	Specifications
	Dependent Variable: 

	
	Without Interaction
	With Interaction

	
	Without HDI
	With HDI
	Without HDI
	With HDI

	
	0.0023518 (0.0017294)*
	0.0024834 (0.001719)
	-0.0081893 (0.0161306)
	-0.0045212 (0.0161712)

	
	0.0032809 (0.095257)
	-0.0180957 (0.095338)
	-0.0630432 (0.1388814)
	-0.0614769 (0.13803)

	

	
	
	0.0315701 (0.048031)
	0.0209661 (0.0481282)

	
	-0.1927204 (0.0502425)***
	-0.2254 (0.0530848)***
	-0.193092 (0.0503345)***
	-0.2246294 (0.0532491)***

	
	0.0898726 (0.0260261)***
	0.0554722 (0.032125)*
	0.0917008 (0.02622)***
	0.0577574 (0.032631)*

	
	
	0.0091107 (0.0050529)*
	
	0.008827 (0.0051074)*

	Constant
	1.080702 (0.3488619)***
	0.980686 (0.3508609)***
	1.092746 (0.3499589)***
	0.9917983 (0.3526764)***

	 within
	0.1112
	0.1289
	0.1136
	0.1299

	Provinces
	33
	33
	33
	33

	Observations
	198
	198
	198
	198

	Hausman Test
Prob>chi2
	0.0048
	Reject H0 means that the difference in coefficients is systematic. Hence, it is better to use ‘Fixed Effect Model’


Standard errors in ( )
*** Significant level at t-statistic > 1 % critical value 
** Significant level at t-statistic > 5 % critical value
*Significant level at t-statistic >10 % critical value 

[bookmark: _GoBack]To sum up, from the three model of the data panel above, the consideration of human capital and income inequality condition in Indonesia make the role of the change of internet user insignificant on affecting the growth in the short term. In much empirical evidence, it can be understood that the effect of investment of human capital and technology such as internet needs a long time in order to be felt and that it can be expected in promoting economic growth in developing country like Indonesia. Furthermore, there are many other factors that might affect the relationship of internet adoption on growth beyond the variables that are used in this paper. 





[bookmark: _Toc333221841]Conclusion
The main objective of this paper was to analyze the relationship between internet adoption and economic performance in 33 provinces in Indonesia. The economic performance is measured by Gross Regional Domestic Product per capita from 33 provinces in Indonesia during period 2005 until 2011.
The study shows that if we estimate the relationship between internet use and economic growth without controlling for the Human Development Index (HDI) and the interaction between inequality and internet, there is a positive and statistically significant relationship between internet adoptions and economic growth in 33 provinces of Indonesia. Although the effect of the internet adoption on economic growth is relatively small, Indonesia has the opportunity to improve its economic performance by maximising the utilization and investment of internet technology. From the literature review, it can be seen that the development of infrastructure of internet in Indonesia is relatively new. Despite rapid development of this infrastructure, Indonesia still has a big gap compare to other countries in the regions. In term of 33 provinces, it is also known that there are also disparities in the existing development of infrastructure between provinces in Indonesia. Moreover, much evidence show that the impact of internet on economic growth can be felt when a country has a mature stock of investment on this technology. On the other hand when controlling for HDI, the change in internet user does not affect growth significantly. It seems that the investment on the development of human capital such as literacy, education accounts for the positive effect internet adoption on growth. As (Saith et al. 2008)state that the developing countries that have limited resources facing tight investment priorities and that ICT does not meet the essential need in the poor countries.  
Furthermore, this study also find that income inequality does not significantly affect economic growth in Indonesia provinces and that at any diffusion internet rate, income inequality does not affect the economic growth. It means that the effect of internet adoption on economic growth does not depend on the difference in income among provinces in Indonesia. 
The study also reveals that Human development Index as a proxy of human capital played an important role in economic growth. As shown in the result that HDI affect economic growth significantly. As (Romer 1990) point out that countries with greater initial stocks of human capital experience a more rapid rate of introduction of new goods and there by tend to grow faster. Moreover, initial income and investment also have potential role on the improvement of economic performance. As for initial income, the negative sign reveals that due to the differences in initial income among provinces in Indonesia, poor provinces may have faster economic growth than in poor provinces.  
To sum up, this paper shows that overall there is no independent and statistically significant relationship between internet use and economic growth. Any relationship between these two variables appears to be mediated through human development.  Income inequality also does seem to significantly affect economic growth. On the other hand, other physical and human capital variables, displays expected affect. Although, this paper provides a preliminary exploratory analysis and does not fully accounts for various econometric concerns such as endogeneity of internet use it does show that any internet-induced economic growth needs sufficient level of human capital.

[bookmark: _Toc333221842]Appendices
[bookmark: _Toc331755023][bookmark: _Toc332287367][bookmark: _Toc333215830]Table A.1The Percentage of Household Using Internet in the Last Three Months in Indonesia in the Period 2005 - 2011
	ID 
Province
	Province
	Internet Users (%)

	
	
	2005
	2006
	2007
	2008
	2009
	2010
	2011

	1
	Nanggroe Aceh Darussalam
	0.52
	0.59
	1.02
	1.23
	1.30
	2.49
	4.00

	2
	Sumatera Utara
	0.67
	0.66
	0.80
	1.45
	1.48
	3.13
	3.62

	3
	Sumatera Barat
	0.62
	1.08
	1.02
	1.39
	2.71
	3.63
	4.80

	4
	Riau
	1.08
	1.38
	1.48
	2.42
	3.25
	3.34
	4.13

	5
	Kepulauan Riau
	1.81
	2.82
	3.08
	3.09
	3.30
	7.90
	12.56

	6
	Jambi
	0.31
	0.34
	0.84
	1.43
	2.33
	2.65
	4.36

	7
	Sumatera Selatan
	0.35
	0.46
	0.91
	1.65
	1.72
	4.09
	4.26

	8
	Bangka Belitung
	0.52
	0.70
	0.97
	1.18
	2.15
	3.50
	4.09

	9
	Bengkulu
	0.46
	0.50
	0.66
	1.25
	2.30
	2.74
	3.36

	10
	Lampung
	0.53
	0.68
	0.71
	1.22
	2.18
	2.59
	2.92

	11
	DKI Jakarta
	5.81
	6.26
	7.59
	8.04
	11.85
	17.75
	19.48

	12
	Jawa Barat
	1.02
	1.45
	1.67
	2.94
	3.41
	5.37
	5.93

	13
	Banten
	2.26
	2.38
	2.45
	3.56
	4.53
	7.30
	8.07

	14
	Jawa Tengah
	0.40
	0.68
	0.69
	1.28
	2.40
	2.86
	3.29

	15
	DI Yogyakarta
	1.06
	3.06
	3.73
	4.60
	5.92
	8.08
	9.24

	16
	JawaTimur
	0.75
	0.73
	0.94
	1.70
	2.25
	2.92
	4.53

	17
	Bali
	1.30
	1.35
	1.58
	2.96
	3.29
	5.89
	6.39

	18
	Nusa Tenggara Barat
	0.27
	0.35
	0.45
	1.15
	1.36
	1.49
	2.22

	19
	Nusa Tenggara Timur
	0.22
	0.41
	0.44
	0.69
	0.98
	1.48
	1.37

	20
	Kalimantan Barat
	0.51
	0.69
	0.92
	1.13
	1.58
	3.64
	3.36

	21
	Kalimantan Tengah
	0.22
	0.36
	0.51
	1.13
	1.82
	3.33
	4.28

	22
	Kalimantan Selatan
	0.66
	1.51
	1.76
	2.35
	2.95
	5.47
	5.40

	23
	Kalimantan Timur
	1.97
	2.51
	2.51
	3.31
	5.86
	9.70
	9.98

	24
	Sulawesi Utara
	0.63
	1.48
	1.88
	2.44
	3.19
	4.90
	6.21

	25
	Gorontalo
	0.62
	0.41
	0.69
	1.21
	1.43
	1.98
	2.37

	26
	Sulawesi Tengah
	0.39
	0.47
	0.69
	0.73
	0.90
	2.15
	2.11

	27
	Sulawesi Selatan
	0.57
	0.74
	1.10
	1.49
	2.32
	6.27
	4.43

	28
	Sulawesi Barat
	0.31
	0.45
	0.60
	1.09
	1.22
	1.79
	2.29

	29
	Sulawesi Tenggara
	0.22
	0.59
	0.62
	1.32
	1.89
	2.76
	2.93

	30
	Maluku
	0.20
	0.63
	0.65
	0.85
	0.95
	1.84
	2.46

	31
	Maluku Utara
	0.63
	0.21
	0.78
	0.87
	1.03
	1.35
	1.93

	32
	Papua Barat
	0.65
	0.72
	0.85
	1.40
	1.53
	1.82
	2.40

	33
	Papua
	0.52
	0.59
	0.77
	1.41
	1.91
	1.96
	3.71
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