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Breakthroughs in Science, Technology, and Medicine 
Beginning in the late 1950s, the United States and the Soviet Union competed in the exploration of space. The heavy emphasis on science and technology that the space race required led to the development of products that changed life for people across the globe. 
Space Exploration Although it started out as a race, space exploration eventually became an arena for cooperation. On July 17, 1975, years before the end of the Cold War, the United States and the Soviet Union docked their spacecraft some 140 miles above Earth. While this event was isolated, people from different countries continued to work together to explore space. The crew of the Soviet Soyuz 28, which orbited Earth in 1978, included a Czech cosmonaut. Since the mid-1980s, United States space shuttle crews have included astronauts from Saudi Arabia, France, Germany, Canada, Italy, Japan, Israel, and Mexico. The space shuttle is being used in the most ambitious cooperative space venture - the International Space Station (ISS), sponsored by the United States, Russia, and 14 other nations. Since 1998, U.S. shuttles and Russian spacecraft have transported sections of the ISS to be assembled in space. Once completed, the ISS will cover an area the size of a football field and house a crew of six. 
Unmanned space probes have been used to study the farther reaches of the solar system. The Soviet Venera spacecraft in the 1970s and the Magellan probe launched by the United States in 1990 have provided in-depth information about Venus. The U.S. Voyager 2, launched in 1977, sent dazzling pictures of Jupiter, Saturn, Uranus, and Neptune back to Earth during its 12-year journey. The U.S. probe Pathfinder, which landed on Mars in 1997, provided spectacular results. 
In 1990, the U.S. space agency, NASA, and the European space agency, ESA, worked together to develop and launch the Hubble Space Telescope. This orbiting telescope continues to observe and send back images of objects in the most remote regions of the universe. 
Global Communications Since the 1960s, artificial satellites launched into orbit around Earth have aided worldwide communications. This linking of the globe through worldwide communications is made possible by the miniaturization of the computer, which, in turn, was made possible by the development of the silicon chip. Smaller than contact lenses, silicon chips hold millions of microscopic circuits. Today a variety of consumer products such as microwave ovens, telephones, keyboard instruments, and cars use computers and chips. Computers have become essential in most offices, and millions of people around the globe have computers in their homes. 
Starting in the 1990s, businesses and individuals began using the Internet. The Internet is the voluntary linkage of computer networks around the world. It began in the late 1960s as a method of linking scientists so they could exchange information about research. Between 1995 and late 2002, the number of worldwide Internet users soared from 26 million to more than 600 million. Conducting business on the Internet has become away of life for many. The Internet, along with fax machines, transmits information electronically to remote locations. Both paved the way for home offices and telecommuting - working at home using a computer connected to a business network, Once again, technology has changed how and where people work. 
Technology and the Economy In both Asia and the Western world, an explosion in scientific knowledge prompted great progress that quickly led to new industries. A prime example was plastics. In the 1950s, a process to develop plastics from petroleum at low pressures and low temperatures was perfected. Within a few years, industries made a host of products easily and cheaply out of plastics. Other technological advances have also changed industrial processes, lowered costs, and increased the quality or the speed of production. For example, robotic arms on automobile assembly lines made possible the fast and safe manufacture of high-quality cars. 
Technological advances in manufacturing reduced the need for factory workers. But in other areas of the economy, new demands were emerging. Computerization and communications advances changed the processing of information. By the 1980s, people could transmit information quickly and cheaply. Information industries such as financial services, insurance, market research, and communications services boomed. Those industries depended on "knowledge workers" - people who work with information. 
Health and Medicine Advances with computers and communications networks have transformed not only the ways in which people work but their health as well. In the 1960s and 1970s, new technologies, such as more powerful microscopes, the laser, and ultrasound, were developed. Many of these technologies advanced surgical techniques. Advances in medical imaging also helped to improve health care. Using data provided by CAT scans and MRI techniques, doctors can build three-dimensional images of different organs or regions of the body to use in diagnosing injuries, detecting tumors, or collecting other medical information. 
In the 1980s, genetics, the study of heredity through research on genes, became a fast-growing field of science. Found in the cells of all organisms, genes are hereditary units that cause specific traits, such as eye color. Technology allowed scientists to isolate and examine individual genes that are responsible for different traits. Through genetic engineering, scientists were able to introduce new genes into an organism to give that organism new traits. Another aspect of genetic engineering is cloning-the creation of identical copies of DNA, the chemical chains of genes that determine heredity. Cloning allows scientists to reproduce plants and animals that are identical to existing plants and animals. The application of genetics research to everyday life has led to many breakthroughs, especially in agriculture. 
The Green Revolution and World Hunger In the 1960s, agricultural scientists started a campaign known as the green revolution. It was an attempt to increase food production worldwide. Scientists promoted the use of fertilizers, pesticides, and high-yield, disease-resistant strains of a variety crops. The green revolution helped avert famine and increase crop yields in many parts of the world. There were drawbacks, however. The cost of the chemicals and the equipment to harvest more crops was far too expensive for an average peasant farmer. Some farmers were even forced off their land by agricultural businesses. In addition, fertilizers and pesticides often contain dangerous chemicals that may cause cancer and pollute the environment. Advances in genetics research seem to be helping to fulfill some of the goals of the green revolution. By breeding pest resistance and tolerance to poor soils into plants, scientists are able to reduce the need for pesticides and fertilizers. This "gene revolution" involves some risks, however, including the accidental creation of disease-causing organisms. Nonetheless, the revolution holds great promise for increasing food production in a world with an expanding population. 
The Environment 
Economic development and advances in science and technology have improved the lives of many. Such advances have not been without environmental costs, however. The deforestation that occurs when trees are cut down for timber, fuel, mining, agriculture, or other purposes are not replanted has long been an environmental problem. The World Bank estimates that about 54,000 square miles are deforested each year around the world. Much of this deforestation occurs in the Amazon Basin, the Congo, and other tropical rainforests. Desertification-the spread of deserts that results from such factors as climate changes, overgrazing, poor farming techniques, and deforestation-is particularly a problem in parts of Africa and the Indian subcontinent. It is estimated that about 135 million people are directly affected by desertification. Sometimes societies fall victim to accidents. On April 26, 1986, the nuclear power plant in Chernobyl, a town in northern Ukraine, exploded, immediately killing 32 people. The area was permanently evacuated, as a fallout cloud drifted west across Europe. 
Pollution Economic development has had a major impact on pollution levels. The burning of coal and oil as an energy source releases carbon dioxide into the atmosphere, causing health damaging air pollution and acid rain. Some scientists believe that the buildup of carbon dioxide in the atmosphere also has contributed to global warming. The release of chemicals called chlorofluorocarbons (CFCs), used in refrigerators, air conditioners, and manufacturing processes, has destroyed ozone in Earth's upper atmosphere. The ozone layer is our main protection against the Sun's damaging ultraviolet rays. With the increase in ultraviolet radiation reaching Earth's surface, the incidence of skin cancer continues to rise in many parts of the world. Increased ultraviolet radiation also may result in damage to populations of plants and plankton at the bases of the food chains, which sustain all life on Earth. 
Endangered Species Economic development has also led to problems with the land. Large-scale soil erosion is a worldwide problem due to damaging farming techniques. The habitat destruction that comes from land development has also led to shrinking numbers of wildlife around the world. At present, the extinction rate of plants and animals is about a thousand times greater than it would naturally be, and appears to be increasing. This high extinction rate means that certain species can no longer serve as an economic resource. The resulting loss of wildlife could endanger complex and life-sustaining processes that keep Earth in balance. 
Sustainable Growth 
Working together, economists and scientists are looking for ways to reduce the negative environmental effects of development. This concept is sometimes called "green growth," or sustainable growth. Sustainable growth involves two goals: meeting current economic needs, while ensuring the preservation of the environment and the conservation of resources for future generations. Making such plans and putting them into practice have proved to be difficult. But many scientists believe that meeting both goals is essential for the health of the planet in the future. Because the economies of nations are tied to their political climates, such development plans will depend on the efforts of nations in both economic and political areas.

