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For all those new high school graduates out there, the World Wide Web has been around all of their lives. Even most new college grads have never known a time without the web. Though the Internet, a global computer network, has existed since the 1960s, the World Wide Web has existed publicly for only 20 years. Tim Berners-Lee, then an employee of the European nuclear research organization CERN, created the framework for linked information in 1989; it went into the public domain on April 30, 1993. Berners-Lee hosted the first website on a NeXT computer with the intent to allow physicists around the world to share information. To commemorate the anniversary, CERN has resurrected that first web page, which explained the basics of the web and how to use it (see http://info.cern.ch/hypertext/WWW/TheProject.html).
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I wonder if Tim Berners-Lee could have anticipated the impact the web has had on life today. While he no doubt intended it to be a space to exchange information, fostering creativity and collaboration, the fact that it has become so much more has me considering the unintended consequences of his creation. What do we now have, 20 years later, as a result of that first web page, and what price have we paid?
Whole industries have been created and fortunes made (and lost) in servicing the web. Our lives have been made easier, and the world has been made a smaller and more interconnected place by the resources available to anyone on the planet (and even on the International Space Station) from the World Wide Web. Though there are great global benefits in the free exchange of information it provides (at least in most countries), even helping to topple repressive governments, some would argue there are also detrimental consequences to its spread. The web has made good and useful information freely available to anyone with Internet access, but it has also allowed those with bad ideas, racist attitudes and radical goals to put their views and information before a worldwide audience. As with any new environment, it didn’t take long for criminal activity to find it, and for governments to look at it as a new battlefield.
The World Wide Web could be thought of as an application running on the Internet, and while it is not the only Internet service typically in use today, it enables or enhances the use of most others. Although email and streaming media don’t require the web, most people access them through it. It is hard to imagine social media and web commerce without the web.
A great deal of new wealth has come into the world as a result of the web, not even counting that from ecommerce. The web provided a primary reason for personal computer use and fueled the expansion of the fledgling personal computer industry.

Without the web, there would have been no “browser wars”, and all those Netscape employees would have been without jobs. Today most computer users would cringe at having to use dial-up Internet access; the need for web connection has driven a worldwide broadband infrastructure expansion. New telecom technologies have been developed and the companies that promoted them have prospered as a result of this demand for web access, especially mobile access. Our own San Diego economy has benefited greatly from this infrastructure build-out driven by the need for improved web connections. Qualcomm pioneered new cell phone technologies that now carry more data than voice traffic, and have developed new processors that power smartphones. ViaSat in Carlsbad is planning to develop and launch their second satellite to help provide cheaper broadband satellite service to areas of North America not served by wired broadband. All that economic development and the related benefits (like jobs) that it provides are the result of Berners-Lee’s development twenty years ago.
The popularity of mobile computing, using laptops, netbooks, smartphones and tablets, came out of the use of the web. What would be the point of having a tablet or smartphone, devices primarily oriented towards consumption of content, if the World Wide Web were not there to provide that content? Devices like the Chromebook, which are pretty much useless without web access, and concepts like cloud storage exist only because of the web. Big technology companies like Apple, Intel and Microsoft owe a lot of their success to the existence of the web.
Google, of course, is the best example of economic success driven by the web, as a search engine is unnecessary if there is no web to search. The concept of making money from web advertising was another unintended consequence of the web’s development.
E-commerce was probably unanticipated by Berners-Lee, yet it has grown into a significant economic factor worldwide. The ability to easily comparison shop products from all over the globe is definitely a great benefit, one that has become so popular that it is sometimes blamed for the demise of traditional “brick and mortar” stores. Today’s political battles over taxes on Internet sales would not be happening were it not for e-commerce on the web. So many personal and financial tasks can now be more easily performed on the web, including paying bills, registering to vote, booking travel and applying for college. Web banking has revolutionized personal finance and the banking industry, providing greater competition in the industry (including web-only banks), but no doubt costing jobs in local branches.
Without the web, there would be no YouTube, no Facebook, no Google Maps, no iTunes and no eBay. All these beneficial things owe their existence to the web, yet there are also unintended consequences, many of the quite detrimental,  to all that information so easily accessible.
Could Berners-Lee have anticipated the growth in Internet porn facilitated by the World Wide Web?  Or how much time people might waste on Facebook?  Or how much deception might go on in online dating site profiles?  Or how much productivity is lost by employers each year on Cyber Monday, the Monday after Thanksgiving, when employees are lured by marketers into shopping online from work?  Cybercrime, cyber

bullying, cyber-attacks; these are all unintended consequences of having the World Wide Web. Unfortunately, along with the benefit of web page links that take you to the information you want are corrupted links that hijack your browser and take you to undesirable sites, or facilitate the loading of malware on your computer. With useful web access also come denial of service attacks, where groups or individuals with malicious intent attempt to make web sites unavailable to intended users.
With more and more business and infrastructure information and systems connected to and accessible through the web, the threat of misuse of that information and access becomes greater. Cyber spying by criminals and governments unfriendly to our own is costly to businesses, individuals and our country’s economic and military security. There are legitimate concerns about terrorist threats to our infrastructure through cyber

attacks. Investigations into recent terrorist acts often lead to web sites where groups hostile to our country and our way of life promote their views, recruit members and provide how-to information on bomb making and other terrorist tactics.
The cyber threat is so significant that our own military has a specific branch devoted to cyber security and warfare, the U.S. Cyber Command. Our adversaries are increasing their hostile cyber activities, requiring us to fund a growing cyber capability for our defense in that arena.
On a personal front, the presence of the web has had unintended consequences for my finances. In addition to all the personal financial benefits I’ve received  from the web, there are added costs as well. All that connectivity comes at a price. For me that cost is around $100 a month, for cable Internet access at home and smartphone data plan expenses for family members. My own personal security costs add up as well. While viruses and malware can be spread through removable media and emails, a lot of the threat comes from the web. Would I need to have so many antivirus and anti-malware programs if the web didn’t exist?  Would I need to go to such great lengths to keep

track of hundreds of unique and complex passwords to protect my financial and personal information in all my web-based accounts?  Would I need to worry about doing everything right in terms of cyber security but still having my identity stolen by criminals that hacked the web site of a careless online merchant I purchased from?
With each anniversary of the World Wide Web, we should be grateful to Tim Berners-Lee for all the benefits the web has brought us. It has profoundly changed our lives and culture, mostly for the good. We must also be aware that almost everything that seems good comes with unintended consequences.
