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Abstract

 

Technology is essential to bridge the digital divide. Yet, most technology has been priced in dollars, putting it beyond the reach of a large number of businesses and consumers in emerging markets like India. The computer which is the lynch-pin of an economy, is still seen as a luxury by many. What can be done to create mass-market adoption of technology? What can be done to ensure that there is affordable and ubiquitous access to Internet-connected computers in developing countries like India?

India 3.0

The first India built on its Independence to become agriculturally self-sufficient and feed its own people. The second India produces more software engineers than any other country and is a force to reckon with in the world of outsourced technology services. And yet, the technology revolution has touched but a handful.   Much of India still remains frozen in time. For India to progress, Indians have to progress. For Indians to progress, technology has to become a utility for the masses. 

The installed base of computers is 7 million for a population of 1 billion. Annual computer sales are stagnating at between 1.5-2 million since 2000. New computers still cost more than Rs 25,000, with the basic additional software (MS-Windows, MS-Office and anti-virus) costing an additional Rs 25,000. There are only about 6 million Internet connections in India, even as an hour of connectivity still costs more than Rs 30.

India is a great concept, but with poor execution.

Imagine a New India. A million computing and communications centres, each with 10 or more computers connected to the Internet, dot the landscape. Every Indian is computer-literate, i.e., can email, browse the Internet and compose letters. Citizens can make bill payments, obtain ration cards, check land records, and do other interactions with the government easily and efficiently. Computers in small- and medium-sized companies make them real-time enterprises, ensuring instant updation of information and making them integral parts of  global supply chains. Imagine making India 3.0 happen in 2,000 days.  

What separates the dream of a New India from the reality of today is the Digital Divide. It is this rubicon that we have to cross, this divide that we have to bridge. India and Indians have one last opportunity to leapfrog into the New World – provided we leverage existing and emerging information and communications technologies smartly. 

The Digital Divide

The "digital divide" is the gap in technology (computing and communications) usage and access. This manifests itself in many different ways: between the big companies and the smaller companies, between the people in developed markets and those in the emerging markets, between the urban and rural populations in the emerging markets. 

From bridges.org comes a more formal definition: 

Simply put, "the digital divide" means that between countries and between different groups of people within countries, there is a wide division between those who have real access to information and communications technology and are using it effectively, and those who don't. 

Since information and communications technologies (ICTs) are increasingly becoming a foundation of our societies and economies, the digital divide means that the "information have-nots" are denied the option to participate in new ICT jobs, in e-government, in ICTs improved healthcare, and in ICT enhanced education. More often than not, the "information have-nots" are in developing countries, and in disadvantaged groups within countries. The digital divide is thus a lost opportunity -- the opportunity for the information "have-nots" to use ICTs to improve their lives. 

The divide is brought about by differences in education, language and income levels. The education divide limits the usage of computing. A computer is a versatile platform, and it needs the users to define what they can do with it. With illiteracy levels still high in many of the emerging markets, the adoption of technology is minimal. Language in countries like India is another barrier because most software is still only in English. The perceived market is too small to make investments in creating software for the mass market in many different languages, because companies are not sure if they will recoup their investments. Income levels are a huge obstacle - most technology is still denominated in dollars, which makes adoption beyond the scope of most individuals and enterprises, for whom earnings are in local currencies with unfavourable exchange rates against the dollar. 

The result is the division of the world into two - one which has access to computers, communications and the Internet, and one which does not. Taking ideas and technologies from the first to the second does not work well because the two worlds are quite different. What is common is the need for the use of technology - that is the undeniable truth of today's life and business. The need is for technologies – disruptive innovations - which can bridge the digital divide and create a digital dividend for the have-nots. 

Technology may not be the only answer to bridging the digital divide. But it provides the foundation on which many solutions can be built. Writes the Economist (July 12, 2001): 

The evidence that technology helps development is strong. The decline in mortality rates that took more than 150 years in the now-developed world took only 40 years in the developing world, in large part thanks to antibiotics and vaccines. Technological innovations in plant-breeding, fertilisers and pesticides have doubled the world's cereal output in a mere 40 years, compared with the 1,000 years that it took English wheat yields to quadruple. More recently, the development of oral rehydration packets, a simple solution of sugar and salt that increases the absorption of liquids, has cut the cost of treating diarrhoea and saved millions of lives. 

So, the key question before us is: how can Information and Communications Technologies (ICT) bridge the digital divide? I will present a number of ideas which can do so. Taken individually, they may seem like small, incremental steps. But taken together,  they can help developing countries like India and many of the small and medium-sized enterprises (SMEs) pull up to a level-playing field, and even leapfrog their counterparts in the developed markets. 

Let us begin by taking a closer look at India.

India as Proxy

The world of technology as seen from one of its developing markets like India appears very different. Here's a glimpse: 

· A computer costs double that of the per capita annual income. 

· There are only 7 computers and 35 phones for every 1000 people. 

· Only 1 in every 100 people has access to the largely English Internet. 

· Dial-up Internet access costs more than Rs 30 per hour, due in part to local call costs. 

· In a world that talks broadband, it is tough to even get quality narrowband connections in India. 

· The majority of software installed on desktops is pirated. 

· Domestic software products barely exist, thanks to piracy, the lure of dollar-based earnings for servicing international clients and the poor demand due to a low installed base of technology coupled with a limited understanding of the benefits of technology. 

But that's the glass which is half-empty. The part of which is half-full sees that: 

· More wireless phones are now being bought in India than wired phones. 

· The GSM networks across India are as good as the best in the world. 
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· India has rapidly earned a name for itself in IT outsourcing - both in software services and increasingly, in business process outsourcing. 

· Many global technology companies have opened R&D centres in India to harness local talent. 

· The IITs, IIMs and now the ISB (Indian School of Business in Hyderabad) are considered among the best educational institutions in the world. 

· Various state governments are now talking of e-governance and e-procurement. 

· In Abdul Kalam, India has a highly successful scientist as its President. 

· India's leading software companies, Infosys and Wipro, are more highly valued (in terms of market capitalisation) than EDS of the US.

· The largely illiterate dabbawallas of Mumbai run a Six Sigma operation. 

India is land of contrasts. Even as new residential and commercial complexes sprout all over the country, a few rains wash away the roads - every year. Even as Indians discover Goa, Kerala and Sikkim for their holidays, the queues outside the American embassy don't seem to be getting any shorter! Even as India has the world's best cricketers in Sachin Tendulkar and Rahul Dravid, the team is nowhere near the top. Even as India produces the largest number of films, what our best earn is less than the revenue generated by a Harry Potter movie in a single day in the US. Even as India has a Taj, there is a Dharavi.

Can India and Indians change? Can India really become a Great Nation in the coming years? Can we build the India of our Dreams in this generation? How can what's happening in the world of Technology help us do this? Can the next decade be India's Decade? Or is India the perennial also-ran? 

Much of what we see and read about the impact of technology is from the world's developed markets - and this is where technological innovation has become incremental. This is because there is already a huge established base, a legacy. But there is another world comprising the world's developing nations like India that is waiting for technology to help it leapfrog. This is a world which makes up in volumes what it lacks in purchasing power. This is where the opportunities of tomorrow lie. But for people and companies in the developed markets, it is as if this other world did not exist. This is the Invisible Market.

The Invisible Market

The world's emerging markets are home to over 4 billion people. I strongly believe that the only way for these markets to transform from emerging to developing is via appropriate use of technology, especially information and communication technology. Yes, they need water, electricity and food. These are the basic requirements for them to survive. But what will make them thrive and give hope for the next generation is the intelligent use of computers, communications and information. Technology is what can transform the lives of consumers and enrich the prospects of enterprises in the world's emerging markets. 

These markets can also be technology's saviour and salvation. Even as technology overshoots what is needed in the world's developed markets, there is an opportunity to create solutions - much of it based on what already exists - for the mass market of consumers and enterprises. The key lies in the pricing. 

The cost of technology has to match the purchasing power, which implies a reduction in cost by 90% or more. Dollar-denominated solutions will go nowhere. And this is the reason why this market is largely invisible to the existing technology leaders. Their current customers are willing to pay their asking price. The same products are sold in the emerging markets with an approach of, "If you have the money, buy our products. Else, don't waste our time. You are anyways too insignificant to our topline and bottomline." 

This is a point made eloquently by CK Prahalad and Stuart Hart in their article in Strategy+Business entitled "The Fortune at the Bottom of the Pyramid": 

Doing business with the world's 4 billion poorest people - two-thirds of the world's population - will require radical innovations in technology and business models. It will require MNCs to reevaluate price-performance relationships for products and services. It will demand a new level of capital efficiency and new ways of measuring financial success.

Companies will be forced to transform their understanding of scale, from a "bigger is better" ideal to an ideal of highly distributed small-scale operations married to world-scale capabilities. 

In short, the poorest populations raise a prodigious new managerial challenge for the world's wealthiest companies: selling to the poor and helping them improve their lives by producing and distributing products and services in culturally sensitive, environmentally sustainable, and economically profitable ways. 

Why? Because "the annual per capita income - based on purchasing power parity in U.S. dollars - [of the 4 billion people at the bottom of the pyramid] is less than $1,500, the minimum considered necessary to sustain a decent life. For well over a billion people - roughly one-sixth of humanity - per capita income is less than $1 per day." 

Can you imagine consumers and enterprises in these markets spending hundreds of US dollars on state-of-the-art Wintel-powered computers? That is precisely what is being sold to them. That is also why the 4 billion market remains invisible and unviable to marketers. 

The one point that I differ on with Prahalad and Hart is the need for "radical innovations in technology". I will argue that all the building components to target the world's emerging markets already exist. In fact, if one has to sell cost-effectively to these markets, the R&D cost has to become zero. What is needed is a radical innovation in the business model. 

The Need for Disruptive Innovations

The world's emerging markets are technology's new markets. Even as growth in technology spend in the world's developed markets slows, we are seeing many technologies making a significant impact in the emerging markets. Wireless connectivity via cellphones is increasingly the preferred communications option over wired lines. Countries like India and China have state-of-the-art GSM networks. SMS (Short Message Service) has spawned its own language of interaction among the new users, even as text messaging has been slow to take off in the US. South Korea leads the world in gaming and broadband. The emerging markets are hungrier for new technology, because they see it as the one route to progress and a better life in times to come. 

One of the major inhibitors with respect to technological deployment in the emerging markets has been Cost - for the most part, technology is still predominantly dollar-denominated, putting it beyond the reach of the mass markets. Most new technology has been coming out of companies in US and Europe. Their pricing, especially for semiconductors and software, is what their markets will bear, which means it is many times the capacity of what users in the emerging markets can pay. Also, the feature set embedded in the products is not targeted specifically at users in the emerging markets. 

What these users need is a small subset of features at a fraction of the price. But this is what few companies have bothered to do. For example, users in the emerging markets get the same versions of MS-Office or SAP or Oracle, at the same price points as their counterparts in the US or Europe.

The problem is that the earnings for most users (individuals and enterprises) are in local currencies and not in dollars, putting the best technologies out of reach for them. This is the cycle that needs to be broken. 

One of the reasons why technology companies find themselves in this zero (or even negative) growth phase is that their products have overshot the needs of their current set of users, and they have nothing to meet the needs of the next set of users who need similar products at lower price points. In other words, the technology industry is ready for "disruptive innovations" at the bottom-end of the markets, which offer solutions to new markets at dramatically lower price points, and are on a trajectory of improvement where they can one day even take on existing players in the current mainstream markets. 

Think of the opportunity going ahead as creating a schism between today's developed markets (the "mainstream" markets served by established players) and tomorrow's emerging markets (the "low-end" fringe markets targeted by new entrants). To borrow a phrase from Clay Christensen, the author of “The Innovator's Dilemma”, existing technology companies serving the mainstream markets face the same dilemma. Their current markets are overserved by what they have - saturated with hardware, software and communications options. The new markets need a very different value proposition which their current cost structures, business models and marketing methodologies are not conducive to. The technological battleground is ripe for new entrants with disruptive innovations. 

Disruptive Technologies

Let us understand better what disruptive technologies are. Writes Christensen: 

Most new technologies foster improved product performance. I call these sustaining technologies. Some sustaining technologies can be discontinuous or radical in character, while others are of an incremental nature. What all sustaining technologies have in common is that they improve the performance of established products along the dimensions of performance that mainstream markets have historically valued. Most technological advances in a given industry are sustaining in character. 


Disruptive technologies bring to the market a very different value proposition than had been available previously. Generally, they underperform established products in mainstream markets. But they have other features that a few fringe (and generally new) customers value. Products based on disruptive technologies are typically cheaper, simpler, smaller, and frequently, more convenient to use. 

Disruptive technologies typically are first commercialized in emerging or insignificant markets. Leading firms' most profitable customers generally don't want, and indeed initially can't use, products based on disruptive technologies. By and large, a disruptive technology is initially embraced by the least profitable customers in a market. 

Technologies can progress faster than market demand. This means that disruptive technologies that may underperform today, relative to what users in the market demand, may be fully performance-competitive in that same market tomorrow. 

This discussion is very important because to target technology's next markets, companies have to create disruptive innovations. Consumers and enterprises in the emerging markets are at the fringe for today's technology leaders. Yet, they can become, as will see, the core for the new technologies. As a whole, these consumers and enterprises have a huge technological gap when compared to their counterparts in the developed markets of the world. This is the chasm they seek to cross, the digital divide that they seek to bridge. Separating technology companies from the consumers in the emerging markets is the Gulf of Money. 

The Gulf of Money

Existing technology solutions are simply too expensive for most of the consumers and enterprises in the developing markets. Though these markets want solutions like the ones deployed in the developed markets, they can only pay a fraction for the same. The result: low penetration of computers and high levels of software piracy. Even the Internet, with all its concomitant benefits, has only made a limited difference because connectivity is still slow and intermittent in most emerging markets. Money is at the root of it all. 

What these markets need are solutions that cost a small percentage of what they do in the developed markets. To make this happen, there are two possible approaches. The first approach is to create technologies from scratch which can meet the price points that consumers are prepared to way. The problem with this is that the R&D costs and the time that this development can take is counter-productive. Emerging markets cannot afford huge research costs for developing new technologies. Besides, they need the solutions now, not a few years into the future. 

There is a second approach: to learn from and leverage what has already been created in the developed markets. The emerging markets don't need the latest and greatest of technologies, especially since many of these technologies are more than good enough for even the developed markets - who needs the next 10 features in Windows XP or Office XP, or for that matter, the additional hundreds of megahertz added to a 2.8 GHz CPU? The emerging markets can do with a generation or two older technologies - which can be available at very low price-points. 

In addition, they don't need an "Ocean of Features". By focusing on a subset of what is needed (especially on the software side), it is possible to think of putting together solutions which are affordable for the masses in the emerging markets. One of the biggest advantages that enterprises have is that there is very little legacy of technology (or even electronic information). This eases the path for adoption of "good enough" new technologies which are smaller, cheaper, and simpler.

Three Tests for Disruptive Business 

In an article in the Spring 2002 issue of the Sloan Management Review (SMR) entitled "Foundations for Growth: How to Identify and Build Disruptive New Businesses", Clay Christensen, Mark Johnson and Darrell Rigby propose two strategies for turning ideas into plans for disruptive growth businesses. They write: "Companies seeking to create disruptive growth should first search for ways to compete against nonconsumption: people's inability to use available products or services because they are too expensive or complicated." 

As we seek to target technology's new markets, we will need to do both - create new markets, and compete against the existing technology leaders from the low-end. To this end, it is, therefore, useful to consider and take the three tests that the authors have proposed: 

1. Does the innovation target customers who in the past haven't been able to "do it themselves" for lack of money or skills? 

The SMR Authors: "If an idea can't be shaped to pass this litmus test, the chances for creating a new growth business diminish considerably. The innovation may succeed in satisfying some customers, but it won't create significant growth." 

Emerging market customers have had to stay away from new technologies because of lack of money to buy the dollar-denominated technologies. We want to pull in new customers and make them consumers of technology. In that sense, there is no direct competition from the entrenched players whose price points put their solutions beyond the reach of the market we intend to target.

2. Is the innovation aimed at customers who will welcome a simpler product? 

Authors: "If the innovation enables a new population of customers to consume for themselves, it can more easily be shaped to pass the second litmus test: The disruptive product must be technologically straightforward, targeted at consumers who will be happy with a simple product." 

A simpler computing environment without having to worry about hardware and software upgrades, and a better and more intuitive desktop would be welcomed by the users in the emerging markets. Since we are targeting users who have had only limited exposure to technology, we are sure we can delight them. 

3. Will the innovation help customers do more easily and effectively what they are already trying to do? 

Authors: "This test requires innovators to keep in mind one essential fact: At a fundamental level, the things that people want to accomplish in their lives don't change quickly. Because of this stability, if an idea for a new growth business is predicated on customers wanting to do something that hadn't been a priority in the past, it stands little chance of success." 

The computer has been the transformational invention of the past quarter century, and by making it available to the mass markets at prices they can afford, we will definitely help them become more productive at whatever they do - just as the users in the developed markets have benefited from the computer-based technologies in the past twenty years.

Inventing the future needs thinking which is very different. This is about creating a mass market which does not yet exist. Think of Amul and its Rs 20 pizza versus the Rs 200 price-point of Pizza Hut and Domino's. It is not that the high-end pizza eaters migrate to the lower price-point, but that a whole new set of pizza eaters are created. Like in a pyramid, the markets at the bottom are many times bigger. Each user may not be able to pay much, but the numbers can more than make up - creating an equivalently large opportunity. 

The set of technologies that have been created have overshot the needs of the current set of users. Yet, these technologies are too expensive for the next users. This has created an opportunity for disruptive innovations, which are low-cost, simpler and leveraging the state-of-the-art. This is exactly what we should do: create affordable technology solutions for consumers and enterprises in the world's emerging markets. 

Needs

There are three key needs which we need to fulfill, as we seek to conquer Technology's New World:

· Computers for Rs 5,000, so that there can be one in every home and office 

· Ubiquitous, cheap, high-speed wireless communications

· Software as a service for Rs 250 per month, so that it is affordable 

We may be creating solutions for the bottom of the pyramid, but we can learn from what’s happening at the cutting edge, and then apply these ideas to help individuals and SMEs leapfrog. 

Fulfilling the list may seem like a tall order. But the interesting thing is that the building blocks to put the solutions together already exist. The challenge is to all this with minimal R&D budgets and loss of time. The components to make this   already exist. What is needed is innovative, value-added aggregation. 

The starting point for the revolution to bridge the digital divide is to make networked computing a reality for the next set of users at low price-points. For this, we need to first bring together a triad of ideas: recycled computers, open-source software and WiFi. 

Low-cost Computers

The computer is a very important component of the technology world. It is an extremely versatile device. In the last 20 years, the installed base of computers has exceeded 500 million. The computer has made huge inroads as a productivity, education and entertainment platform. They are critical elements in the entire enterprise value chain in the developed markets at every stage. This is not the case yet in many of the developing markets. In most enterprises, no more than 1 in 20 people uses a computer. This needs to change. This means that the price of the computer has to be a fraction of the monthly salary of a person - in local currency. 

How do we make it happen? How can we get computers for Rs 5,000 in India? To see the answer, look around us. We still see 10-year-old cars on the roads. Companies buy second hand manufacturing plants. But somehow, with technology, we always want things new. We keep running on the treadmill of enforced obsolescence, with new software driving hardware upgrades every 3-4 years. 

The computer companies and their partners have done a great marketing job in creating a demand for the newest machines and software they keep coming up. The result is that it is impossible to find an old Pentium-based system or Windows 98 or Microsoft Office 97 being sold in the market even though they may be adequate for many of our needs. The industry's interest is in moving us forward. That may be true for a small fraction of users on the other side of the digital divide but certainly not for the masses. 

Consider what computers are being used for by most people - send and receive email, access the Internet access, write letters, do spreadsheets, make presentations, and do instant messaging. In this context, it simply does not make sense to have multi-Gigahertz desktops. 

To make computing an integral part of business and personal lives, the price point for desktop computers needs to be reset to Rs 5,000, instead of the Rs 25,000 that is there today. 

The solution does not lie in smaller, hand-held computers, but in making full-fledged computers with 14-inch monitors available at low prices. Hand-held computers can at best be adjuncts. The solution lies in leveraging the hardware which has already been created in the world. Computer motherboards and monitors have a lifetime beyond the 3-4 years that people tend to use them. Let us take advantage of this.

The solution to creating the Rs 5,000 computer lies in the use of  recycled computers from the developed markets. As the developed countries upgrade their systems, the older computers can be moved to the emerging markets. The base price of the system now becomes a handful of dollars, to which gets added shipping, distribution and support costs. 

Computers have become an environmental problem for the developed markets. Disposing and recycling computers - most of which are in perfectly working condition - is not easy in countries like USA and Japan. Not only would sending these 3-4 year-old machines to the emerging markets like India solve the disposal problem, it would also create a potentially bigger market for the entire industry in a few years as the bottom of the pyramid tastes computing. 

In India itself, there are about 4-5 million computers older than 3 years. These can now be given a new lease of life. In addition, the US is disposing (upgrading) computers at the rate of more than 25 million annually. There is no shortage of supply in this market! 

Will people use older computers? The answer depends on the target market. People like who are very computer-savvy (so-called "power users") will not. But there is this entire segment at the bottom of the pyramid for whom there is no alternative. As Clay Christensen would have put it, the crummy "old PC" can actually delight these users - for them, this will be their first (and only possible) taste of computing. After all, who cares what's under the hood? As long as the solution works and the computing experience is nearly as good, people will use them. 

Recycled computers by themselves are not good enough. The key lies in using them as diskless terminals. 
Thin Client-Thick Server Computing

With older and lower configuration PCs, the innovation needs to be on the software side to make the PCs as high performance machines. Instead of thinking about fat desktops, what if we used fat servers and thin clients? The idea has been around for a long time - Sun has been advocating it for more than a decade, Novell had the same concept with its Netware. But at those times, the applications were client-centric, which drove the demand for increased processing power and memory, and LANs weren't fast enough. Now, the situation is different - applications are increasingly server-centric, and LANs run at speeds of 10/100 Mbps or even higher, allowing for server-centric computing. 

The solution lies in making the computers discarded by the developed markets into thin clients. These clients don't need a hard disk or CD-ROM drive, they just need the bare minimum processing power and memory to run a windowing server (like the X Server). Essentially, the recycled PCs become graphical terminals, which connect to "thick servers". All computing and storage happens on these servers. The “thick server” can actually be the latest desktop system, with enhanced memory and processing power. 

[As an alternative to older computers, one could also consider new, stripped down computers which cost Rs 10-15,000 (in most cases, without a monitor, which will cost an additional Rs 4,000.]

The Rs 5,000 computer can provide all the functionalities that users are accustomed to seeing on a computer in the corporate environment: a Graphical User Interface (GUI) with multiple windows, email, instant messaging, a Read-Write environment for documents, spreadsheets and presentations, and a web browser. But none of these applications actually need to run on the local desktop. 

Think back to the late 1980s and early 1990s when Novell ruled the networked environment. The desktop was almost like a dumb terminal with applications coming from the thick server. For the low-cost desktop, the hard disk and CD need to be eliminated and applications need to be served from the "thick server". 

This "lite desktop" makes for easy management and administration of the desktop - there really isn't much to do! If a desktop hardware gives a problem, simply replace it with another system since all desktops are uniformly featureless. A person can use any desktop to connect to the server.

All the mails, files and user preferences are stored on the server. All applications are also stored on the server, which is connected to the Internet for updates. The thick server simplifies the IT infrastructure management dramatically and lends itself well to remote management. This is important because many of the small and medium enterprises will not have the requisite technical staff to manage the servers (which by themselves will need little administration). 

The Thin Client-Thick Server combination may seem a radical idea in a world of Rs 30-40,000 desktop machines which have 1.5+ GHz processors, 1 GB RAM and 80 GB hard disks as base configuration. But let's not forget our target audience: users who are being exposed to computers in businesses for the first time. For such a tech-starved audience, a beginning needs to be made. Remember our first taste of computing in universities? It is more than likely it was a simple terminal. The next 500 million users across the digital divide are just as hungry as we were a decade ago. 

The Rs 5,000 computer in a thin client-thick server configuration provides the computing base to help proliferate technology much beyond the numbers we have seen in the past 25 years. In the past quarter century, coinciding with the dominance of Microsoft in software, the installed computer has gone from nearly nothing to 500 million. There is an opportunity of a similar magnitude in the next 7-10 years: to build the software platform for the next 500 million computers which will be adopted by people and organisations living and serving the other side of the digital divide. That is the real challenge. And that is where Linux and open source comes in. 

The Software Platform

The software platform cannot cost tens of thousands of rupees for software. The result at these price points is there in front of us: large-scale piracy which hinders the incentive for software makers to target these markets. Software has to be thought bottom-up in an innovative manner such that the entire suite of applications is available for no more than Rs 250 per computer per month, or Rs 10 per day. Software needs to thought of as a utility. 

For most users, even today, the key applications are email, web browser, the office suite (comprising a word processor, spreadsheet, presentation package), PDF reader and an instant messaging client. MS-Windows and MS-Office can cost upto Rs 25,000 per desktop. The solution lies in using Linux as the base, KDE or Gnome as the graphical desktop, and open source applications like Evolution (for mail), Mozilla (as the web browser), GAIM (as the unified IM client) and OpenOffice. Taken together, these applications are very much compatible with the Windows world. For example, OpenOffice can read and write most MS-Office files. The total cost of these applications: zero. At a conservative estimate, the hardware-software savings with an open-source-based thin client can be 75% or more as compared to a Microsoft Windows-Office fat desktop. 

In addition, by centralising the software on the server, upgrades become trivial - no need to go to each client and make changes. All the desktops can be managed from the server. Using Linux as the base pretty much eliminates the risk of viruses, which is today a big hazard for most users. 

Software applications for bridging the digital divide will need to support local languages and voice input/output. In India itself, there are over fifteen languages in use. Technology must connect to the people in their language. Voice becomes important because the keyboard may not always be the best mode of input, especially given the complexities of some of the languages, and the prevalent illiteracy. With a limited vocabulary, it should be possible to make voice recognition work well to interact with a much larger mass of people than just English can enable. 

There is another point to consider: when users in emerging markets buy computers today, most of the money goes out of the country. What if most of that same money were to stay within the domestic ecosystem? In the alternative scenario that we have charted, most of that money stays within the country, thus enabling the creation of stronger local technology companies. It also provides the necessary incentive for the development of a domestic software and solutions business. 

Broadband Connectivity

Connectivity is a crucial component of the solution to bridge the digital divide. The question to consider: how do we connect the computers to the Internet? 

The disruptive innovation we need to use is WiFi (802.11). WiFi stands for Wireless Fidelity. It uses open  spectrum in the 2.4 GHz and 5 GHz bands to provide connectivity at speeds ranging from11-54 Mbps. The current distance limitation is about 100 metres. The technology is developing very rapidly and prices are falling rapidly. In the developed markets, WiFi is being used as a Wireless LAN solution. The wireless access points cost about Rs 7,000 while the 802.11b cards cost less than Rs 3,000). 

An article in McKinsey Quarterly on News.com elaborates on WiFi: 

Wi-Fi is an alternative means of Internet access: Simply hook up an inexpensive Wi-Fi base station (a chip plus a transceiver) to a high-speed Internet connection such as DSL, a cable modem, or a T1 line and place this base station within a couple of hundred feet of a house. All people in the vicinity who have a very inexpensive Wi-Fi device in their PCs or PDAs can then share low-cost, high-speed access to the Internet without having to pay individually for more expensive dedicated DSL or cable modem service. 

Even better, with exciting new technologies such as mesh and ad hoc networks, improved Wi-Fi devices could create overlapping Wi-Fi networks in hotels, airports, office buildings and malls. Strings of linked Wi-Fi networks can stretch through apartment buildings, campuses and neighborhoods. 


Forget about digging up streets for fiber to every building or about erecting forests of towers. Wi-Fi can stretch the fabric of Internet connectivity, cheaply and painlessly, over any community to points where traffic is aggregated onto high-speed fiber backbone networks. 

Wi-Fi exploits the spectrum used by gadgets such as cordless telephones and microwave ovens--airwaves that haven't been auctioned or allocated to an exclusive user. This is the proverbial free lunch of spectrum. At last, Internet access can be easy, cheap, always on, everywhere. And Wi-Fi access is fast: Indeed, with a fiber rather than a DSL or cable modem connection from the backbone network to the Wi-Fi base station, the transfer speed of Wi-Fi can be faster than the typical speeds of those technologies. 

In the emerging markets, we need to use the 802.11 technologies to solve the last-mile problem and build out wireless community networks. The thick servers in buildings, schools and corporates can be connected to wireless hubs in a neighbourhood. With directional antennae, it is possible to have the WiFi range go beyond 100 metres. [In fact, recent announcements by companies like Proxim and Vivato already talk of extending the range to a few kilometres.] The hubs can be at community places like post offices, banks, telephone booths or railway stations. 

Of course, there are many options for the last-mile connectivity - cable modems, ADSL, leased lines, even dial-up. The first three options require wires/cables to be laid, and that may not always be easy. In today's world, wireless is the way to go - that is where innovation is happening at a rapid base, and we want to ride the wave. The backbones, connecting various wireless hubs across neighbourhoods, will have optical fibre. But WiFi remains the best possible option keeping the future in mind. 

There are two other reasons for using WiFi. Firstly, it uses open spectrum, so there are no licence fees applicable. In India, the government has still not permitted the use of 2.4 GHz outside of a local setting, but hopefully, that is likely to happen soon. The 3G-type wireless alternatives require a huge infrastructure and expensive spectrum, which will lead to costly solutions. 3G can be useful for mobility (when the end points are moving), but in our case, that is not a requirement. 

This brings us to the second advantage. WiFi enables the build-out of grassroots, bottom-up networks. That was the way the Internet was constructed. Individual entrepreneurs can set up the wireless hubs in their neighbourhoods. That is the way a whole country can be connected up rapidly. 

In a white paper on Open Spectrum, Kevin Werbach explodes a number of myths: 

Wireless spectrum is scarce: If multiple users were allowed to dynamically share frequency bands, and to employ cooperative techniques to improve efficiency, spectrum could be as abundant as the air in the sky or the water in the ocean. 

Massive capital investment is needed to exploit the spectrum: Licensed service providers such as cellular telephone operators and television broadcasters must build out expensive distribution networks before they can deliver services to customers. Often, they must also pay to obtain the spectrum itself in auctions. These huge capital expenditures must be recovered through service fees. In an unlicensed environment, by contrast, access to the airwaves is free and the most significant expense-the intelligent radios-are purchased directly by end-users. 

The future of wireless lies in third-generation (3G) systems: 3G represents a useful advance in cellular technology, but it is hardly a panacea. Spectrum and build-out costs for 3G will be enormous. Many of the wireless data services identified with 3G could be more efficiently delivered through short-range and meshed unlicensed technologies, with wide-area 3G service reserved for situations where those alternatives aren't available. 

Wireless technologies are not viable solutions to the last-mile bottleneck: The last mile does pose special challenges for wireless systems. However, these challenges may be overcome through unlicensed systems that use long-range communications, wideband underlay or meshed architectures. With cable and telephone wires into the home controlled by dominant incumbents, and enormous capital required to extend fiber to every home, open spectrum represents the best hope for a facilities-based broadband alternative. 

Emerging markets are years behind on cost-effective, last-mile connectivity solutions need to catch up fast, and WiFi bridges the gap very well, positioning these markets as technology leaders. In fact, it helps them "leapfrog" to build out a ubiquitous, always-on, broadband wireless network.

Distribution: Tech 7-11s

As we have seen, technology can definitely help in bridging the digital divide through the right mix of computing and communications. Technology needs to become, to borrow a phrase from IBM, "the next utility" for the people and enterprises on the wrong side of the digital divide. The distribution point for this tech utility needs to be in every neighbourhood and industrial cluster. 

Think of these hubs as the equivalent of tech "7-11s". The 7-11 (which stands for 7 am to 11 pm - the store timings) chain of stores dot many of Asia's cities. Most of what families need for their daily consumption is available at these stores. They are a part of life. 

The Tech 7-11s also become part of the digital life. They can be housed in any number of places: schools, colleges, post offices, existing STD/PCO booths, railways stations, bus depots, bank branches, factory floors, and even hospitals. They serve multiple purposes. They have a 10-40 computer centre. They can also showcase the technologies which can make a difference for the masses,   host a digital hub for Wi-Fi data networks, provide an Internet access centre, serve as delivery points for eCommerce transactions, become eLearning centres, and serve as a physical world meeting place for people in the neighbourhood to share and learn. 

Business Model

The key technology unit for bridging the digital divide is to think of the Tech 7-11. Recycled PCs cost about Rs 7,500 or less depending on volumes, a Thick Server to support 40 clients will cost Rs 75,000, the software cost of Rs 250 per computer per month, with additional costs for connectivity (WiFi, dial-up, cable modem, DSL or other options).

A 10-computer centre will cost less than Rs 200,000. This can easily serve 500 people. Assuming the initial amount can be financed to be repaid over 36 months and adding other costs for networking and electricity, we need to generate Rs 10,000 per month for break-even, implying a per-user cost of Rs 20 per month. 

A 40-computer centre using will cost about Rs 500,000. This can serve a much larger base of about 2,500 people. Here, we need about Rs 25,000 per month for break-even, implying a per-user cost of Rs 10 per month. 

Three questions need to be addressed: first, how are these centres going to be financed; second, how is the monthly revenue going to be generated; third, how can we roll this concept out.

First, let us look at the financing. We need a minimum of Rs 200,000 to begin – for the set-up of a single Tech 7-11 (a 10-computer centre). One option is for various government, private and non-profit organisations to pool resources together to invest the initial capital and then get a share of the proceeds over the years. There is another idea  that I'd like to propose. Since we want these centres to be in “community” places – schools, colleges, post-post-offices, railways stations, we can ask for Indians and NRIs (Non-Resident Indians) to pick the community location of their choice for sponsorship. They can contribute whatever amount they'd like, subject to a minimum of Rs 500 (USD 10). They can pick the school or college they graduated from, or the post-office in the village or town they hail from, and make their contribution. A website should show the latest contributions received for every location. The actual centre is only set-up when the contributions for that particular centre exceed Rs 200,000. Contributors should be asked to “virally” get others they know to also participate. This is a bottom-up, grassroots effort to raise capital. 

Contributors own a part of the revenue stream. Their initial sponsorship is not charity; in effect, they become part owners of the computing centre they fund. Over the years, as the revenue streams build, they will be entitled to a dividend from the revenues, which of course can, at the will of the contributor, be reinvested back into the system. 

What we are doing here is asking Indians worldwide to partake in the creation of the New India. People hesitate or decline to give monetary contributions because the end-use is not clear. Here, everything, including the daily activity and revenues at the computer centres, can be transparently made available via the Internet. This is what will make the difference, and has the potential to generate a viral effect in terms of getting the necessary capital to get the various computing centres set-up. 

Next, let us see where the revenues can be generated from. There are multiple revenue streams: from time-base charging for Internet access, to doing eLearning courses, to transaction fees for various citizen-centric services. In addition, the computers could also be used to show ads from various organisations seeking to  reach out to the masses. 

Finally, let us discuss on how this concept can be rolled out. We need to start with a corpus of Rs 1 crore, and take up 50 communities in which the pilot can be done – 10 schools, 10 colleges, 10 post offices, 10 railway stations and 10 banks. The first phase should be done over a 3-month period. The aim should be set-up 100,000 centres each year for the next 10 years. 

As the computer infrastructure starts being deployed, the complete ecosystem will fall into place: from the content developers who will provide services useful for the masses in their language, to various government services being made available via the Internet, to software developers who will start creating locally relevant applications. As a Chinese proverb says, “A journey of a thousand miles needs to begin with the first step.”

Execution

At the start, I had mentioned about being able to realise the dream of the New India in 2,000 days. What is the significance of the time period? The Wall Street Journal (January 4, 2002) carried an article recently by Kevin Kelly entitled "The Web Runs On Love Not Greed":

If we could return back time a mere six years ago and ask anyone, even a geek, whether we could create three billion interactive, graphically rich, hyperlinked text pages on every subject known to humans, we would have been told it was impossible. I would have told you it was impossible. Send three trillion e-mails? Where is the time even to push the send button? Who is going to pay for the creation of three billion Web pages, each one of which must be designed and coded and hosted? The economics of this don't work out. In 2,000 days? It's impossible. Yet, here at the end of a very bad year, this Web is alive and still growing. It looks like a miracle.

The answer to the mystery of why people would make three billion Web pages in 2,000 days is simple: sharing. 

Will we ever appreciate this Web woven out of love and greed for the miracle it is?

Perhaps as more of the world wins access to it, and more of our books, and movies, and history are added, we will come to see it as a dream come true, a collective dream created by people like you and me, sharing what they love. Who would have guessed that at the end of a harrowing year the heart of this gift and miracle already beats?

Look back to our own lives in 1995 and compare with today. How much it has changed in the past 7 years in the way we communicate, the way we access information, the way we buy things. It is perhaps impossible to imagine a world without the Internet and the Web - that is the extent these technologies have permeated our lives. In today's somewhat gloomy days, it is easy to forget what we have gone through in the past few years.

If the Web with all its richness and depth can be created in 2,000 days, why cannot we create a miracle in India in the next 2,000 days?

What is needed first is Will and Vision. We need the Vision to imagine a different future, and then to make a beginning. Think Big, Start Small and Scale Fast. Also, there needs to be the Will to make things happen – from many different entities. There needs to be a new ecosystem which must be created – this should be an emergent, bottom-up ecosystem, where the whole is greater than the sum of the parts. 

The creation of the New India (or not) lies in our hands. As a group, we need to take decisions which can take India forward - not in small steps but in giant leaps. The time for incrementalism is long over. Change in India needs to be rapid, sudden and discontinuous. There is no Messiah who will come with a magic wand and wake us from our slumber. The New India needs innovative and entrepreneurial thinking. We know the general direction in which we need to go, but we are going into uncharted territory. There are no maps because the terrain is unknown. All we have is a compass – to navigate a world of slippery rocks. And in the words of Dan Bricklin, “As we jump from rock to slippery rock, we have to like the feeling.”
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