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After digital mobiles, third generation (3G) technology around the world have come
across to a new platform of debate among regulators and policy makers. With an
optimistic view, developed countries have taken the first initiative to allocate 3G
spectrum for proper deployment and to meet the criteria of IMT-2000 as standardized
by ITU. Although digital mobiles have ensured faster growth and reached toward
saturation within a decade or less, but a different phenomena is observed for 3G
technologies except Japan and Korea. Still, several important issues are unobserved
and difficult to determine what factors have significant effect on 3G technology. There
are, however, only few studies have attempted to empirically analyze factors promoting
3G technology both in Japan and in the world. This is because 3G is new technology
among different countries and it is difficult to identify the effect of services and
technological innovations on 3G deployment. In addition, micro and macro level data is
limited to analyze empirically which factors have significant effect on 3G technology
both in Japan and in the world.

The thesis aims to provide explanatory and empirical answers on the above mentioned
problems which remained among regulators and policy makers by utilizing the panel
data analysis. Main focus of the research is three fold: First, diffusion of 3G mobile
phones in Japan focusing on technological innovations and policies and; Second,
diffusion of mobile technology in the world. In both cases, a techno-economic behavior of
mobile phone is observed and followed the econometric analysis by focusing on the panel
data analysis. Third, an attempt has undertaken to envision mobile cloud applications

in South Asia where market potentiality is high.



(a) Diffusion of next-generation mobile phones in Japan

3G technologies in Japan have shown remarkable growth since its introduction in
October 2001 by NTT (DOCOMO). As of December, a total of 110.6 million subscribers
are achieved by four major mobile operators comprised with 106.2 millions 3G and 4.4
million second generation (2G) subscribers, respectively. In Japan, almost 90 percent
populations have access to 3G technologies while the other countries such as in the US
or in the Europe the penetration rate confirm only 30-40 percent. Therefore, analysis of
Japanese 3G technologies become an important issue with special focus on effect of
technological innovations and diversified services.

To measure the significant factors promoting Japanese 3G technologies, the research
utilizes the panel data analysis to construct an appropriate econometric model to
1dentify unexplored issues. The econometric approach specifies as the number of
subscribers of 3G mobile phone as a dependent variable, while the following three
groups of variables (1) GDP and charges, (2) competition policies, and (3) technological
innovations are selected for independent variables. The focus is not only on the 3G
market as a whole but also on three individual operators such as NTT DOCOMO, au
(KDDI) and Softbank. Especially the latter focuses on different strategies of three
carriers toward innovations. For appropriateness of econometric model, the monthly
data related to 3G mobile phones from October 2001 to December 2008 are used and
this is the first attempt to measure empirically the effect of technological innovations
and policies on 3G diffusion.

The results have implications on the fourth generation (4G) technologies and
eventually on the innovations and services offered to the subscribers, especially when
reviewed in the light of predictions made about the future mobile technology
requirements. Examples of implications include proper spectrum allocations and
bandwidth requirements to maintain 3G services for the countries those who have
adopted or thinking to adopt. In sum, the analysis of the Japanese 3G market will

provide the basis of the 3G mobile phone in developing economies.

(b) Diffusion of global mobile telephony

The second part of my dissertation concerns the design of global mobile phone adoption
in terms of income and services categorization. There are many problems remain in the
global mobile phone market comprised with telecommunication infrastructure,
technological innovations and country-wide mobile network coverage irrespective of 3G
or HSPA. This huge gap is absolutely invisible because of leapfrogging issues in

developing countries. Also, some countries have faced problems emerge from operators



to provide better services such as high speed, entertainment or mobile payment services.
Although, the diffusion of mobile phone has number of benefits, but there is a huge gap
in the uptake between developed and developing countries. Therefore, the dissertation
aims to analyze the global mobile phones by examining the instruments stimulating the
diffusion pattern.

A rigorous demand model is estimated using global mobile telecommunications panel
dataset comprised with 51 countries classified in order to World Bank income categories
from 1990-2007. In particular, the thesis examines what factors contribute the most to
the deployment of global mobile telephones. To construct an econometric model, the
number of subscribers to mobile phones per 100 populations is taken as dependent
variable, while the following groups of variables (1) GDP per capita income and charges,
(2) competition policies (3) telecom infrastructure (4) technological innovations (5)
others are selected as independent variables. The study represents 5 sets of estimations
in terms of income categorization.

Estimation results report the presence of substantial disparity among groups.
Additionally GDP per capita income and own-price elasticity comprised with call rate,
subscription charges, are reported. The analysis of impulse responses for price,
competition policies, and technological innovations such as digitalization of mobile
network, mobile network coverage indicates that substantial mobile telephone growth is
yet to be realized especially in developing countries. A new and important empirical
finding is that there are still many opportunities available for mobile phone
development in the world pro-poor nations by providing better telecom infrastructure.

Following the same methodology, the dissertation attempts to analyze OECD 3G

mobile phones diffusion.

(C) ICT for Envisioning Cloud Computing and Innovation in South Asia

The third focus of the dissertation is ICT deployment in developing countries to meet
the recent concepts emerge in telecommunications technology such as cloud computing
and connectivity 24/7. Both of these concepts are increasingly emphasized in developed
world, but what about developing countries? Therefore, the chapter aims to answer
some hypothesis in terms of developing countries potentiality on cloud computing and
innovation.

To verify cloud computing implications in South Asia require proper ICT deployment
comprised with Internet, fixed phones, mobile phones or personal computers. But the
region 1s highly underrepresented in the use of the ICT. Representing more than 24% of
the world population, South Asia accounted for only 4.83% fixed phones, 38.51% mobile



phones, 5.13% Internet users, and 2.1% personal computers as of 2007.

Thus, the framework of the chapter is based on the deployment of ICT in South Asia in
relation to the adoption rate of mobile phones, fixed phones, personal computer (PC),
and Internet. For instance, the paper utilizes an empirical analysis to find significant
factors based on related literature and ICT panel dataset from 1999-2007. Since ICT
plays important role to strengthen countries economic performance according to
scholars, the study thus focus on how ICT deployment helps South Asian countries to
adopt cloud computing concepts and innovations such as web 2.0, health 2.0 or
education 2.0. Estimation result presents income, telecom infrastructure and
technological innovations play important role for ICT deployment and cloud computing

applications.
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