Economics: The Basics, 2e

Study Guide: Chapter 15

Learning Objectives

LO15-1 Explain the importance of technological change including the information revolution.

LO15-2 List three types of innovation.

LO15-3 Explain the link between innovation and innovative activities.

LO15-4 Identify and discuss the factors that affect the supply curves for 
innovative activities.

LO15-5 Identify and discuss the factors that affect the demand curves for 
innovative activities.

Outline

· Technological Change
· Technological change pushes out the limits of what we can produce, given today’s natural resources and workforce.

· Moore’s Law says that microprocessors double their performance every 18-24 months.

· The advancements made in computer technology enabled firms to apply them in business settings and revolutionized communication and information; this is referred to as the Information Revolution.
· Three Types of Innovation

· Productivity enhancing innovation allows for increased production given the same amount of resources (shifts the supply curve to the right).
· The creation of new goods and services enables people to do things that they could not do before.
· Quality of life innovation enhances the quality of life.
· Innovative Activities are economic activities primarily directed to creating and developing new ideas, new knowledge, and new technology.
· The best measure of the innovating activity in an economy is the amount of money spent on research and development (R&D).
· Basic research is aimed at scientific investigations that have no immediately obvious commercial applications; it is usually done by research universities and non-profit companies today.
· Applied research is devoted to solving practical problems.
· Development is aimed towards creating a commercial product.
· The Market for Innovative Activities
· Supply:

· The supply curve for innovative activities tells us the quantity of innovative activities supplied given their price; the supply curve is upward-sloping like other supply curves.

· Factors affecting the supply curve:

· Availability of scientists and engineers
· Venture capital
· Innovation Clusters
· Demand:

· The demand curve for innovative activities tells us the quantity of innovative activities demanded given their price; it is downward-sloping like other demand curves.

· Factors affecting the demand curve:

· Return on R&D
· Patents and intellectual property protection
· Competition
· The Diffusion of New Technologies

· New ideas spread in the economy by this process.
· The process is usually slow and gradual.
· Transition costs (cost of switching) affect the rate of diffusion.
Common Myths & Common Problems

· Doesn’t technology grow at a uniform rate over time?

· No. As your textbook indicates, technological advancement occurs in waves or in spurts. The 20th century could be divided into three periods. There was a crest between 1900-1950 when many technological breakthroughs were made; but it was followed by a lull from 1950-1975 when the number of breakthroughs diminished. This was then followed by another upswing from 1975-2000 with the Information Revolution.
· Aren’t new and better technological advances always quickly adopted?

· Not always. First, technological diffusion is usually slow. Second, the fact that something is better and more advanced does not mean that it will be quickly adopted or even adopted at all. What most people tend to forget is that transition costs matter. Often transition costs are very high and may outweigh the benefit of the better technology. 

· Linux and Apple have boasted for years that their operating systems are superior to Windows, and Apple’s Macs have fewer virus issues. Until recently, there has not been much change in what operating system people were using. People did not change because of either real transition costs or perceived transition costs. Real transition costs include: purchasing all new software to replace the software you currently use, installing new drivers for your peripherals, and the possibility of not being able to open your old files. Perceived transition costs include believing that Microsoft Office does not exist for a Mac, you cannot open a Word document on a Mac, or that your Mac may not be compatible with your business network.

· Apple finally overcame some of these transition cost issues by adopting Intel processors for their current generation of Macs. With the Intel processor, a person can run Mac OS or Windows on the same computer. This allows long-time Windows users to easily and with low transition costs migrate over to a Mac. According to www.appleinsider.com, Mac notebook sales increased by about 61% between February 2007 and February 2008. 
Real World Applications from an Economist’s Perspective

Your textbook does a fine job at exploring the declining numbers of domestic scientists and engineers in the U.S., and discusses the debate of importing foreign scientists and engineers. As your textbook indicates, given the relatively low wage, college students are gravitating to higher paying fields and degrees like business and law. However, as your textbook also indicates, low wages is only “part of the problem.” Other institutions will affect the availability of scientists and engineers as well.

While wage matters quite a bit, another important factor you have to keep in the back of your mind regarding the amount of domestic scientists and engineers is education. While the question of whether the wage is high enough to attract students to these fields is very important, another important question is whether students are capable of performing in those fields. Education (or the lack thereof) can affect technological growth. Even though the number of U.S. college graduates has increased over the last decade, the number of domestic scientists and engineers has fallen. What has happened?

According to the Programme for International Student Assessment (PISA) 2006 math scores, the U.S. ranked approximately 25 out of 30 of the tested industrialized countries (see http://www.pisa.oecd.org for the data); this places U.S. 15-year-olds in the bottom 17%. If a nation’s future generations lack the necessary skills to excel in science or engineering, we should expect to see a decline in the number of domestic scientists and engineers. If we do not import foreign scientists and engineers, the supply of innovative activities will decrease and the amount of innovative activities will decline.
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Now it’s Your Turn
1.  If Congress made it more difficult to operate a venture capital firm under the argument that it will protect investors, what should we expect to see happen to the supply of innovation? What will happen to the market price and quantity of innovation? Graph and explain your answer.
2.  Some people argue that patents should be abolished because they are an artificially created, government-supported monopoly. If patents were abolished, what would happen to the demand for innovation? Graph and explain.

3.  Can you think of other technological advancements that were never widely adopted due to high transition costs?

Practice Quiz

1. Moore’s Law states that:

a. Microprocessors will triple their performance every 18-24 months.

b. Microprocessors will double their performance every 18-24 months.

c. Microprocessors will triple their performance every 12-15 months.

d. Microprocessors will double their performance every 12-15 months.

2. How many types of innovation are discussed in this chapter?

a. 2

b. 3

c. 4

d. 5

3. Basic research is:

a. Devoted to solving practical problems.

b. Devoted to producing a commercially viable product.

c. Devoted to scientific investigations with no immediately obvious commercial application.

d. Devoted to only solving basic problems.

4. Improving fuel cell technology is an example of:

a. Basic research.

b. Applied research.

c. Development.

d. Ideological research.

5. Who usually engages in basic research?

a. Universities and non-profit institutions

b. The government

c. Private industry

d. Start-up companies

6. During and after World War II, many high profile scientists came to America from Europe. What happened to the supply curve of innovation?

a. It decreased

b. It stayed the same

c. It increased

d. It rose vertically

7. Silicon Valley and Research Triangle Park are examples of:

a. Innovation sinkholes.

b. Innovation clusters.

c. Advancement clusters.

d. Invigorating hubs.

8. Social return to innovation is:

a. The risk of innovation failures.

b. The gain to the original company sponsoring the research.

c. The gain to the secondary company developing the research.

d. The benefit of the innovation to the whole economy.

9. Technological diffusion is:

a. Fast and rapid.

b. Slow and gradual.

c. Instantaneous.

d. A sweet new techno group from Germany.

10. The ability to increase production with the same level of resources is an example of:

a. A new good and service.

b. A quality of life innovation.

c. Productivity enhancing innovation.

d. Science fiction.

Answer Key

1.  B

2.  B

3.  C

4.  B

5.  A

6.  C

7.  B

8.  D

9.  B

10.  C

