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The main issues surrounding the Internet

If the Internet is not like any other established communication technology, what then is it? On one level, the Internet is whatever anyone wants it to be. It is a plastic, decentralized, and constantly evolving network.

It is valuable to understand the Internet as a feedback loop. A feedback loop occurs when the output of a system is directed back into the system as an input. Because the system constantly produces fuel for its own further expansion, a feedback loop can generate explosive growth. As the system expands, it produces more of the conditions that allow it to expand further. All networks are feedback loops, because they increase in value as more people are connected. The Internet, however, is driven by a particularly powerful set of self-reinforcing conditions.

Some "supply" factors (such as the availability of higher-capacity networks) permit an expansion of demand (for example, by allowing bandwidth-intensive services such as high-resolution video transmission).

The Internet feedback loop is a fundamentally positive force, because it means that more and more services will be available at lower and lower prices. So long as effective self-correcting mechanisms exist, the Internet will overcome obstacles to its future growth.

Understanding the underpinnings of the Internet feedback loop is necessary in order to craft policies that facilitate, and do not hinder, its continuation. Four primary factors that support the growth of the Internet are addressed below.

1
Digitization and "deep convergence"

As described above, the Internet exhibits the characteristics of several media that had previously been distinct. Networks carry three types of information – voice, video, and data – and those categories are further subdivided into areas such as pre-recorded vs. live or real-time presentation, and still vs. moving images. Historically, these different forms of information have used different delivery vehicles. The telephone network delivered voice, private corporate networks delivered data, and broadcast networks delivered video. Each service was tightly coupled to a specific form of infrastructure – the telephone network used copper wires to reach subscribers, broadcast television used the airwaves, cable television used coaxial cable, and so forth. 

"Convergence" means that those lines are blurring. However, convergence is often understood in a shallow manner, as simply the opportunity for owners of one type of delivery system to compete with another type of delivery system, or as the opportunity for content owners to deliver their content using different technologies. In reality, convergence is something far more fundamental. "Deep convergence" is driven by a powerful technological trend – digitization. Digitization means that all of the formerly distinct content types are reduced to a stream of binary ones and zeroes, which can be carried by any delivery platform. In practical terms, this means not only that specific boundaries – between a telephone network and a cable system, for example – are blurred, but also that the very exercise of drawing any such boundaries must be fundamentally reconsidered or abandoned.

Digitization has been occurring for decades. The long-distance telephone network in the United States is now almost entirely comprised of digital switches and fibre-optic transmission links. These digital facilities, however, have been optimized to transport a single service – voice. The Internet, by contrast, can transmit any form of data. Internet protocols are sufficiently flexible to overcome the boundaries between voice and other services. Innovators can develop new services and immediately load them on to the existing Internet infrastructure. Convergence creates new markets, and new efficiencies, because particular services are no longer locked into specific forms of infrastructure. 

2
Moore's Law and Metcalfe's Law

The two technological "laws" that most impact the growth of the Internet are Moore's Law and Metcalfe's Law. Moore's Law holds that the maximum processing power of a microchip, at a given price, doubles roughly every eighteen months. In other words, computers become faster at an explosive rate, or conversely, the price of a given level of computing power decreases at that same dramatic rate. Metcalfe's Law says that the value of a network is equivalent to the square of the number of nodes. In other words, as networks grow, the utility of being connected to the network not only grows, but does so exponentially.

Moore's Law and Metcalfe's Law intersect on the Internet. Both the computers through which users access the Internet, and the routers that transmit data within the Internet, are subject to the price/performance curve described by Moore's Law. At the same time, advances in data transmission technology have expanded the capacity of the Internet's backbone networks. As the bandwidth available through the network continues to grow, Moore's Law states that the price of obtaining a given level of bandwidth continues to drop, while Metcalfe's Law dictates that the value of a connection increases exponentially. The ratio of the cost of Internet access to the value it provides plummets over time. And as it plummets, connectivity and higher-bandwidth connections become that much more important, generating more usage and more capital to upgrade the network.

3
Investment

Moore's Law and Metcalfe's Law describe the technological forces that push the growth of the Internet, but there are also business forces that exert a powerful influence. In a capitalist economy, the "invisible hand" of the market dynamically redirects capital where it is most highly valued, without any direct outside intervention. Companies that demonstrate superior potential for generating future revenues more easily attract investment, and, in the case of public companies, see their stock prices rise. Other companies in the same industry sector often see increases in their stock prices as well, as investors seek to repeat the pattern of the first company and to capitalize on economic trends. 

As money flows into a "hot" sector, so do talented people seeking to obtain some of that money by founding or working at a company in that sector. The presence of so many top minds further attracts capital, reflecting a synergistic process. This trend promotes the availability of financing to spur the future growth of the Internet.

4
Competition

Competition enables both the dynamic allocation of capital and talent, as well as the constant innovation in technology that leads to deep convergence and falling prices. In a competitive market, companies must constantly invest and innovate, or risk losing out to competitors. Intel CEO Andy 

Grove has observed that in the computer industry there are only two kinds of companies: the quick and the dead. Even those companies with strong positions must always look over their shoulder, because customer loyalty vanishes in the face of superior alternatives. 

The benefits of competition are evident in the computer industry, where companies must constantly improve their products to remain successful. Competition in the Internet context means that many different providers of hardware, software and services vie for customers. In a competitive market, providers that can offer superior service or prices are more likely to succeed. Technological innovations that lower costs or allow new service options will be valuable to providers and consumers alike.

5
Threats to the continued spiral

If the Internet truly operates like a feedback loop, why is government intervention necessary?

There are many ways in which the Internet spiral could be derailed. Any of the underlying drivers of Internet growth could be undermined. Moving toward proprietary standards or closed networks would reduce the degree to which new services could leverage the existing infrastructure. The absence of competition in the Internet service provider market, or the telecommunications infrastructure market, could reduce incentives for innovation. Excessive or misguided government intervention could distort the operation of the marketplace, and lead companies to expend valuable resources manipulating the regulatory process.

Insufficient government involvement may also, however, have negative consequences. 

Some issues may require a degree of central coordination, even if only to establish the initial terms of a distributed, locally-controlled system. A situation may arise when all players find it in their own self-interest to consume limited common resources. The end result, in the absence of collective action, may be an outcome that no one favours. In addition, the failure of the government to identify Internet-related areas that should not be subject to regulation leaves open opportunities for State, local, or international bodies to regulate excessively and/or inconsistently. 

6
How government should act

The novel aspects of the Internet require government policies that are sensitive to both the challenges and the opportunities of cyberspace. Three principles should guide such government decision-making:

7
Scalability, not just stability

Rather than seeking to restrain the growth of the Internet, government should encourage it. As long as the underpinnings of the network support further expansion, and self-correcting mechanisms can operate freely, the Internet should be able to overcome obstacles to further development. Additional capital and innovation will be drawn to any challenge due to the prospect of high returns. In addition, a focus on scalability directs the attention of policy makers to the future of the network, rather than its current configuration. Given the rapid rate at which the Internet is changing, such a forward-looking perspective is essential. The "growth" of the Internet means more than an increase in the number of users. It also means that the network will evolve and change, becoming an ever more ubiquitous part of society. 

Nevertheless, stability remains important. The Internet must achieve a sufficient level of reliability to gain the trust of consumers and businesses. However, even such stability requires an architecture that is built to scale upward. Otherwise, periods of calm will inevitably be followed by crashes as the Internet continues to grow.

8
Swim with the current

The economic and technological pressures that drive the growth of the Internet should not be obstacles for government. Rather, government should identify ways to use those pressures to support the goals that government hopes to achieve. In telecommunications, this means using the pricing signals of the market to create incentives for efficiency. In a competitive market, prices are based on costs, and the firm that can provide a service for the lowest cost is likely to succeed. Such competitive pressures operate far more effectively with lower administrative costs than direct government mandates. 

Similarly, government should look for mechanisms that use the Internet itself to rectify problems and create opportunities for future growth. For example, new access technologies may reduce network congestion, as long as companies have proper incentives to deploy those technologies. Filtering systems may address concerns about inappropriate content. 

Competition from Internet services may pressure monopolies or outdated regulatory structures. Government agencies should also use the Internet themselves to receive and disseminate information to the public. 

9
The Network, not networks

The Internet is a network. The government's goal should not be to foster the development of any particular network individually, but to maximize the public benefits that flow from the Network that encompasses all of those networks and many more. With the growth of competition and the elimination of traditional regulatory, technological and economic boundaries, networks are more likely than ever to be interdependent, and a policy that benefits one network may have a detrimental effect on others. For example, a mandate that Internet service providers be entitled to connect to the telephone network free of charge might stimulate Internet use, but telephone companies might be forced to increase their rates or offer lower quality service to recover the increased cost of supporting such connections.

Although government should support the growth of the Internet, this support need not involve explicit subsidies that are not independently justified as a matter of public policy and economics. Instead, government should create a truly level playing field, where competition is maximized and regulation minimized.
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