

4

The Unintended Consequences of Technological Innovation
L.L. Naimi and R. M. French
Purdue University

Introduction


In the late 17th century, Sir Isaac Newton rocked the scientific world on its heels with the publication of one of the most influential scientific books ever written, the Philosophiae Naturalis Principia Mathematica (Newton, 1687). In this seminal work, Newton distills the complex principles and interactions of motion and gravity, laying the foundation for the laws of physics as we know them today. In the elegant axioms that follow from his analysis, Newton revealed the intricate relationships between cause and effect, matter and energy, and action and reaction. 

The laws of physics have been the bedrock for scientific and technological advances for more than three hundred years. As our knowledge and understanding of our natural world have increased, so has our desire to explore, manipulate and change the world around us. A prime example is our drive for technological innovation and implementation. We seek to harness new and emerging technologies to improve the quality of life, to increase efficiency, lower costs, and overcome the barriers of time, distance, geography, and other physical limitations. 

But the consequences we intend are not always the consequences we realize. For example, drugs intended to cure or treat a particular medical condition may inadvertently cause other problems. Side effects may range from mildly uncomfortable symptoms to harmful, and in some instances, fatal consequences. Technologies, such as nuclear energy, intended to produce cheaper, more abundant electrical power have also been used to create weapons of mass destruction. Robots intended to improve assembly line efficiency and worker productivity eventually replaced many workers.
Should we be surprised that innovation in one area may have unintended consequences in another?  The third law of Newtonian physics clearly states that for every action, there is an opposite and equal reaction. Technological innovation brings both new opportunities and new problems. They generate public support and resistance. And inevitably, adoption of technological innovations leads to adaptation. Thus, for every intended consequence, there will an opposite and equal unintended consequence. And this fact triggers the ethical, legal and political controversies surrounding technological innovations. 
Consider, for example, the following synopsis. Micro cassettes and the tape recorder were initially intended to provide affordable and portable copies of recorded information, such as music, lectures, books and self-help guides. But cassette tapes and tape recorders became essential tools in fueling the Islamic Revolution in Iran in the 1970s. The proliferation of computer technologies made it possible for government, military, educational and business organizations to process and store vast amounts of information more efficiently. But it also led to hacking, security breaches, theft of intellectual property, invasions of privacy and identity theft. For people on the go, cell phones, laptops and PDAs have proven indispensable. Bluetooth and other wireless technologies have changed our personal and professional lives. And they have introduced new problems in society. Talking on a cell phone or trying to dial a number while driving increases the risk of having an accident. Security weaknesses inherent in wireless technologies have enabled criminals to listen in on private conversations, steal phone numbers and other critical information, and eavesdrop. Cell phones and PDAs have made it easier for students to cheat on tests. In traditional societies, where the sexes are kept apart and women wear veils, Bluetooth technology has enabled young men and women to bypass barriers and communicate, meet and share photos of themselves without others being aware.  In such as Saudi Arabia and Yemen, the situation became so troubling that the government banned such devices as corrupting the morals of the young. 
Globalization
In the past twenty years, the pace of change has quickened exponentially. As an example of the rate of growth, in one year alone, from 1999 to 2000, global merchandise exports reached $6.2 trillion, an increase of 12.5 percent over 1999.  Global exports of commercial services reached $1.4 trillion, an increase of over 6 percent8.    

Generally, organizations enter the global marketplace based on economic motives. Successful multinational corporations increase their returns on investment through a combination of realized benefits – lower costs, larger consumer market, greater tax relief or tax benefits, access to large, cheaper labor pools, improved access to resources, and greater productivity, all of which yield higher revenues. These, in turn, result in higher market shares and sales. Given the magnitude of international business conducted today, clearly many organizations have learned to overcome significant challenges.  As an example of the rate of growth, in one year alone, from 1999 to 2000, global merchandise exports reached $6.2 trillion, an increase of 12.5 percent over 1999.  Global exports of commercial services reached $1.4 trillion, an increase of over 6 percent8.    

Iran
The tape recorder has been 

The tape recorder played a significant role in toppling the late Shah of Iran. From exile in France, Ayatollah Khomeini and his supporters launched a barrage of taped messages at the Iranian people, inciting riots that eventually led to the overthrow of the Reza Shah Pahlavi in 1979 (Jones,1990; Word Review Press, 1988). 
Former Soviet Union

Western music and radiation brought down the Soviet Union. Radio broadcasts and smuggled tape cassettes throughout the 1960s, 1970s, and 1980s, created a counterculture in Soviet society that became virtually unstoppable (Wasserman, 2004). 
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