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Information and Communications Technological Leapfrogging 
in Developing Countries of the World
Overview of Technological Leapfrogging

In the majority of the modern world, much of private and commercial life depends on information and communications technology (ICT).  From personal correspondence to video conferencing to online commerce; computers, the Internet, and the Web pervade modern life.  ICT resources have been a powerful force in the globalization of human relations and commerce.  Yet as much of the world is riding this trend toward globalization, there is a risk that the developing countries of the world will be left behind.  Developing countries are areas that have not had the resources to follow past developments in industry or technology; and resultantly are lagging behind much of the world in economic and quality of life status.  
Technological leapfrogging offers an opportunity for developing countries to catch up with modern ICT resources.  Steinmueller defines leapfrogging as “bypassing stages in capacity building or investment through which countries were previously required to pass during the process of economic development” (Steinmueller, 2001, p.2).  In practical terms, leapfrogging is “bypassing some of the processes of accumulation of human capabilities and fixed investment in order to narrow the gaps in productivity and output that separate industrialized and developing countries” (Steinmueller, 2001, p.2).  Several characteristics about current technologies make it easier for developing countries to introduce ICT resources into their regions.  Hardware is less expensive and easier to install.  The “potential for leapfrogging seems even brighter owing to the emergence of Internet technologies” (Steinmueller, 2001, p.2).  Internet technologies support the global flow of information and the establishment of distance-free personal and organizational relations.  With modern Internet and ICT resources, there is hope that developing countries can enhance their economies and improve their inhabitants’ quality of life.  
Much of the world has followed an incremental path of technological advancement.  For example, telephone lines were used for dial up Internet access and then cable lines were utilized for high-speed access.  Developing countries simply do not have the resources to make investments along the incremental stages.  This has left developing countries in a state of antiquated technology resources.  On the other hand, because of “the lack of investment in legacy systems, hardware and software, they can be in a good position to ‘leapfrog’ over some of the incremental steps and to select a new position on the technology curve” (Fleming, 2003, p.8).  Leapfrogging is a phenomenon in progress, yet is important to study as it is real and part of the world’s global technological development.
Experience has shown that newer technologies are easier to set up and introduce into developing nations.  Wireless networks are much simpler and cheaper to install than prior wired systems.  
“Wireless local loop developed by the Indian Institute of Technology demonstrates an effective solution for low-cost access in rural areas.  The Bushnet project in Africa uses HF radio to distribute Internet and email services to remote subscribers.  NGOnet is an initiate to create Internet access for NGOs in Africa to enhance communication and provide access to information” (Fleming, 2003, p.16).
In addition to being less expensive to set up, these newer ICT resources are also more cost effective than earlier systems.  It is much less expensive to send communications digitally over the Internet than to send information by sluggish human-labor-intensive means.  There is also the possibility that newer technologies will be more user-friendly than prior technologies and easier for the people of developing countries to adopt.
In introducing ICT resources into developing countries, the regions hope to develop their national markets.  They also wish to become part of the global market and in turn create a better quality of life for their populations.  Becoming more economically secure will make the developing countries less vulnerable to fluctuations in the global economy in their fragile state of development.  Although cheaper costs and easier installation makes it feasible to bring these new technologies into developing countries, there are certain adverse conditions in developing countries that must be modified so that the ICT resources are accepted.

The first difficulty encountered when introducing ICT resources into developing countries is literacy and computer literacy barriers.  “Adult literacy is a major barrier to the uptake of information technology in the developing world” (Fleming, 2003, p.4).  To solve this problem, a different kind of human-computer interface must be designed and created for use by illiterate or low-literate individuals.  “Simple icons and pictures can convey information of direct relevance to users.  Complex information can be communicated by referring to ideas already introduced” (Fleming, 2003, p.4).  Education is another effort that will make human-computer interaction smoother.  Stewart Fleming points out that primitive peoples are not uneducated and they have their own cultures, societies, and abstract thoughts.  To empower themselves with technology, however, inhabitants of developing countries must be educated in the skills technology requires.  It is also relevant to point out that this situation is recursive; technology allows access to information and learning, but one must be able to use the technology first.  The more exposure the inhabitants of developing countries have to ICT resources, the more adept they will become at using them. 
Environment is another obstacle that many developing countries must consider when bringing in ICT resources.  The devices used when interacting with ICT resources “are actually fragile and prone to failure in an adverse environment” (Fleming, 2003, p.7).  Difficult environmental conditions hinder the success of high-capacity, low-cost, reliable ICT resources.  “Sabotage of telecommunications or power equipment can occur during disputes over land ownership and royalty payments from public utilities to landowners” (Fleming, 2003, p.7).  The fragile relations and uncontrolled environments within developing countries may not be able to withstand technological breakdowns.  Electricity is also not always reliable in developing regions of the world. Power failures and blackouts are not uncommon and much of the rural population has no electrical power.  To support ICT resources, developing countries must endeavor to supply electricity to power them.
Despite the difficulties developing countries face in assimilating ICT resources, the potential benefits continue to inspire efforts in this direction.  Communication lines that ICT resources open allow the exchange of information and ideas.  With open, easy communication, social and business networks in these areas will have lifelines to interact with the rest of the world.  It is entirely possible and indeed likely that the world at large will also benefit from communication with these areas.  The governments of these countries will be able to interact with other governments of the world and have greater participation in international relations.  Open lines to knowledge centers of the world will improve education and better prepare inhabitants for work in the modern business world.  The net effect of these changes will hopefully be a better quality of life and international standing for the countries.
Regional Examples of Technological Leapfrogging
Africa


In an online treatise, Philip Emeagwali explores the potential Nigeria has for leapfrogging into the information age.  He hopes that the introduction of computers and the Internet will increase the productivity of African workers and create wealth for the society (Emeagwali, 1997).  

Africa has long been coping with a troublesome telephone line network.  The copper wire used in Nigerian telephone lines is unreliable and limited in its transmission capabilities.  The AfricaONE project is attempting to “connect Lagos to Europe with ultra fast fiber optic cables buried underneath the Atlantic Ocean” (Emeagwali, 1997, p.3).  Nigerians greatly value Internet capabilities.  In Africa, unlimited email subscriptions cost a flat monthly rate of $5.  E-mail is a much more efficient form of communication, as “a letter from Nigeria takes up to two months to arrive, if it arrives at all” (Emeagwali, 1997, p.3).  Nigerians also access the Internet to retrieve information from around the world.  

Philip Emeagwali views technological leapfrogging as a way to a better standard of living.  Investing in education and technology will enable Nigerians to reach their potential as individuals, as a community, and as a nation (Emeagwali, 1997).
India


During the past decade in India, computer literacy rates have increased while the cost of personal computers decreased.  This has resulted in nearly four times as many personal computer owners as there were just 10 years ago (Joshi, 1999).  Much of the population accepts ICT resources, and it is estimated that around 100,000 Indians subscribe to the Internet.  The two Internet service providers in India, VSNL and ERNET, almost equally split the subscriptions (Joshi, 1999).  VSNL controls all the international telecommunications in India and its telephone lines are badly clogged and inadequate resources restricted the use of the Internet.  More recently, “Silicon Graphics Systems India Ltd. demonstrated a path breaking technology by which Internet access through cable TV networks with the help of a set of top boxes would be possible” (Joshi, 1999, p.12).  Internet access through the cable TV network will offer much opportunity to India.  Additionally, in 1997 the Indian government permitted entry of private sector Internet service providers.  

South Pacific


A leading barrier in the development of the South Pacific is a lack of ICT resources.  
“On average there were roughly 2.5 personal computers and one Internet user for every 100 people in the South Pacific region.  By contrast, the corresponding numbers during the same period for the United States were approximately 50 personal computers and 40 Internet users per 100 people” (Toland & Purcell, 2002, p.14).  
There is a large division between urban and rural areas in the South Pacific.  Urban areas have seen a significant growth in Internet use.  However, some rural villages do not even have access to a telephone.  In rural areas such as Samoa, the “underground cables are very old and deteriorated and the overhead aerial cables are the same” (Toland & Purcell, 2002, p.15).  Wireless Internet would be an ideal method of bringing ICT resources to inhabitants of this area.  Janet Toland sees a promising future of ICT resources in the South Pacific in the form of telecentres and Internet kiosks.  Telecentres are buildings “containing one or more computers linked to the Internet.  (It) is staffed by an operator, who will search for information for anyone visiting the telecentre, either for free or for a small fee” (Toland & Purcell, 2002, p.15).  These resources would expose the people to ICT resources and serve as a stepping stone into entering the technological age.  Internet kiosks are booths in which the general public can access the Internet, and allow similar, if not more intimate, exposure to technology.  Toland sees ICT resources as a way to level the playing field between urban and rural South Pacific areas, and also with the world beyond.
Future of Technological Leapfrogging


The three regions explored in this paper are examples of leapfrogging movements that are happening all over the world.  Other cases of leapfrogging are found in Latin America, China, Eastern Europe, and Russia.  The world is experiencing only the beginning of dramatic changes in communications and technology networks, and it will be interesting to see what develops in the future.

Technological leapfrogging enables information and communications abilities on a level never before experienced in developing nations.  As ICT resources become less expensive to acquire and easier to install, the education systems, governments, and economies of these areas will be affected, hopefully to the inhabitants’ benefit.  The global economy and international social structure will change as more people enter into online business and discourse, and perhaps new innovations will emerge from these areas where people haven’t experienced and grown accustomed to incremental technological growth.
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