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Student Activities
Innovation:  It’s Not Rocket Science

Concepts:

	incentives
	profit
	Invention

	competition
	property rights
	innovation


Content Standards

This activity addresses parts of the following content standards in economics.  Note that the lesson, in and of itself, is not sufficient to guarantee student proficiency in the identified standards.

Standard 4:  People respond predictably to positive and negative incentives.

· Incentives can be monetary or non-monetary

· Acting as consumers, producers, workers, savers, investors, and citizens, people respond to incentives in order to allocate their scarce resources in ways that provide the highest possible returns to them.

Standard 9:  Competition among sellers lowers costs and prices, and encourages producers to produce more of what consumers are willing and able to buy.  Competition among buyers increases prices and allocates goods and services to those people who are willing and able to pay the most for them.  

· The introduction of new products and production methods by entrepreneurs is an important form of competition, and is a source of technological progress and economic growth.

Standard 10:  Institutions evolve in market economies to help individuals and groups accomplish their goals. . . . [C]learly defined and well enforced property rights [are] . . . essential to a market economy.

· Property rights . . . affect incentives for people to produce and exchange goods and services.

Standard 14:  Entrepreneurs are people who take the risks of organizing productive resources to make goods and services.  Profit is an important incentive that leads entrepreneurs to accept the risks of business failure.

· An invention is a new product.  Innovation is the introduction of an invention into a use that has economic value.

· Entrepreneurs often are innovative.  They attempt to solve problems by developing and marketing new or improved products.

Standard 15:  Investment in factories, machinery, new technology, and the health, education, and training of people can raise future standards of living.

· The rate of productivity increase in an economy is strongly affected by the incentives that reward successful innovation and investments (in research and development, and in physical and human capital).

Introduction

History is replete with examples of societies in which genius spawned invention, but made no long-lasting impact on standards of living because the invention did not initiate the cascade of innovation that produces wealth.  Innovation translates inventive genius into the production of goods and services that improve people’s lives.  Throughout history, the nations that have been consistently able to innovate have been those in which the capitalist institutions of markets and property rights have flourished.  Nations lacking markets and secure property rights also lack the incentives that make innovation-oriented research and development a routine component of modern production.  In the 20th century, the Soviet Union stands out as an example of a society in which the genius of invention had no impact on the standard of living of the masses.  A nation with a vaunted system of scientific education, a culture that admired and exalted scientists, and a government that patronized research with money and resources could only provide a per capita income of less than half that of the United States.  The U.S.S.R. rocked the complacency of the West by leaping into space but because it lacked the incentives for innovation, it could not insure that its rural hospitals had sewers and hot water.

The mystery of the Soviet economy’s failure to thrive is solved by looking at its institutions.  Without viable markets, there was no mechanism for discoveries generated by government-funded research to move into the consumer economy.  There were no incentives for innovation to flower from the seeds of invention.  In the West, on the other hand, even the results of government-funded research move rapidly into production as the possibility of profit motivates entrepreneurs to risk innovation.  Profit proves to be such a strong incentive, in fact, that research flourishes even without government sponsorship and has become a major competitive activity for enterprise.

“It’s Not Rocket Science” is a series of three short activities that can be taught independently, or in as a unit, in sequence.   
1. “Distinguishing Between Invention and Innovation” contains a set of short readings taken from contemporary news sources.  The articles and interpretation questions help students clearly distinguish between invention and innovation.  (See pp. 4-12, below.)
2. “If the Soviets Were So Smart, Why Weren’t They Rich?” is a variation of the well-known economic mystery format.  Student groups are given sets of clues comparing incentives, property rights, and profit in the Soviet Union and in the West.  The challenge is to use all the clues to solve the mystery of why the Soviet standard of living never kept up with that of the Joneses in America. (See pp. 13-30, below.)
3.  “No More Slide Rules – The Costs and Benefits of Innovation,” is an enhancement  of the innovation lesson in the form of a research assignment addressing the age-old question of whether the social benefits of technological innovation are worth the cost — in this case, the lost jobs of slide rule makers.  The slide rule study can be either an individual or group assignment.  Some teachers may find that it to be an effective assessment after student groups have completed the readings lesson and solved the mystery.  (See pp. 31-38 below.)
Activity: 
Distinguishing Between Invention and Innovation

Time required:   ½ - 1 class period

Materials 

· Readings #1, 2, 3 – 1 per student  
· Visual #1
Procedures

1. Display visual #1 and review with students the difference between invention and innovation.
2. Distribute handouts.  Assign reading and discussion questions.  The articles are short enough to lend themselves to a variety of formats, including homework or in-class work with individual reading and written responses, round robin discussions in which each of 3 students reads one article and shares with the other 2 group members, a large group discussion in which 1/3 of class reads each article, etc.
3. Debrief, emphasizing the main points from the reading assignment questions:

· How does innovation differ from invention? Give examples, from the readings and from your own experience, of the stream of innovations in products, processes, and services that flowed from the invention of cellular technology. 

· Use the example of cell phones to evaluate the argument that the poor benefit from innovation more than the rich.  

visual #1

Invention – 
“a new product or process” 

Innovation – 
“the introduction of an 

invention into a use that has economic 

value”

Source:  National Voluntary Content Standards in Economics, Standard 14, Grade 4 Benchmarks

Reading #1

The following article is by Mark Ashurst.  It appeared in the April 27, 2001 international edition of Newsweek, page 32.
Now, a 'Quiet Revolution': Mobile phones leapfrog an obstacle to development.
Strive Masiyiwa is an entrepreneur on a mission. As earnest as his own first name, Masiyiwa, 42, wants to make the mobile telephone a communications tool for Africa's masses – as cheap and basic as the hand-cranked party line was for Americans early in the last century. “Yes, you can make a lot of money out of 10,000 very rich members of your society,” says Masiyiwa, whose company, Econet, serves mobile-phone customers in six African nations, including his native Zimbabwe. “But you can have packages that bring down the cost and put mobile phones within the reach of ordinary men and women.” 

A rich man’s toy for most of the past decade, mobile phones are now transforming Africa, helping the continent to leapfrog one of the obstacles to its development. All of sub-Saharan Africa has fewer fixed telephone lines than Manhattan alone. That lack of infrastructure inhibits foreign investment and economic growth. Mobile-phone service is spreading because of fierce competition among multinational providers like Econet. And the introduction of cheap, prepaid calling plans has made mobile phones accessible to low-income Africans. Incredibly for a continent where half the people survive on less than $2 a day, African mobile-phone users now spend more time – and more money – on calls than their counterparts in Europe. In Botswana, more than one person in eight has a mobile phone. In South Africa there are more than 8 million mobiles, compared with just 5 million conventional lines. In chronically war-torn Somalia, mobile phones are popular because they don’t depend on overhead wires that are vulnerable to looters hunting for copper.

1. Masiyiwa is not an inventor, but he is an entrepreneur taking the risk of bringing an innovation to the market.  The invention of microprocessor technology makes cell phone communication possible.  What innovation of that technology is Masiyiwa offering for sale?

2. Based on the facts presented in the article, who do you think benefits more from cell phone technology in Africa – the rich or the poor?  Explain.

Reading #2
The following article is by Anuradha Kumar. It appeared in the December 12, 2002 issue of Wired News.

“Indian Villagers Pedal Wireless” 

KOLKATA, India – Raw muscle power might achieve what the Indian government so far hasn't been able to: spreading the telecom revolution to the 700 million rural people of the country. 

This month, 5,000 young men on bicycles carrying mobile phones equipped with CDMA Wireless Local Loop will ride into 5,000 West Bengal villages. Not only will the endeavor provide these men with a steady source of income – they keep 25 percent of profits from all calls made – but they will also bring telephone services to village doorsteps for the first time. 

In a country where just over one phone exists per hundred people in rural areas, this is a big leap. 

The group behind the initiative is the nonprofit Grameen Sanchar Seva Organization, known as GRASSO. Its goal is to use telecom and IT to strengthen the distribution network of agricultural produce – rural India's mainstay . . . .

“Villages lack even their own transport to carry produce to markets, so digital connectivity is like half a circle,” Das said. “We will provide physical connectivity, too, and complete this circle.” 

To achieve this, GRASSO will help villagers start their own small businesses. Previously unemployed men will become owners of telephone booths, Internet kiosks and vehicles that will carry agricultural produce. 

“The idea is to build three networks – phones, Internet and transport – each sustaining the other,” said Das. 

. . . First, each village will receive one phone operated by a man on a bicycle. 

. . . After telephones comes transport. One small truck will serve 10 villages by carrying produce to city markets and warehouses. “Today trucks come from cities, running empty one way, so transportation costs are high for farmers,” said Das. 

This local transport will be so cost-effective that farmers are willing to pay more than five times the actual cost of a call to book the vehicle by phone. 

They will use the phones to contact the driver who in turn will call phone operators in each village to confirm his appointments. This way the phone and the transport network give each other business. 

GRASSO’s market research has also shown that villagers will readily pay up to 15 rupees (31 cents) for the ability to make appointments with city doctors and lawyers by phone. The actual call only costs 1.25 rupees (2.5 cents). 

The third network, one Internet kiosk for every 10 villages, will keep farmers on top of which markets offer the best prices. 

GRASSO plans to cover most of rural India within two years. “The initiative has the potential to increase rural gross domestic product by 8 to 12 percent,” said Das. . . . 

(To read the complete article, see:  http://www.wired.com/news/wireless/0,1382,56663,00.html)

3. The owners of GRASSO are not inventors, but they are innovators, entrepreneurs taking the risk of bringing an innovation to the market.  The invention of microprocessor technology makes cell phone communication possible.  What innovation of that technology is GRASSO offering for sale?

4. The article says that farmers will pay “more than five times the actual cost of a call to book the vehicle by phone.”  How is this evidence that GRASSO is helping poor farmers in India rather than exploiting them?  
Reading #3  

The following article is by Nick Wachira.  It appeared in the January 2, 2003 issue of Wired News.

Wireless in Kenya Takes a Village  

“. . . Wireless technology has had a tremendous effect on people's lives in Kenya,” said Joseph.  . . . And the success story is not limited to this East African country. It’s a growing economic phenomenon that sheds light on how emerging technology might spread across Africa in the coming years. 

. . . [M]arketing cell phones, which cost around $100, has not been taken lightly in a region where more than half the population lives on less than $2 a day. 

Two words have revolutionized the spread of cell-phone usage in Africa: community access. 

While most people here cannot afford a cell phone, this has not prevented thousands of poor villagers from transforming their friends and families into walking communications nodes. This setup is deeply rooted in the traditional African communal mode of living, which many urban dwellers haven’t abandoned. 

Francis Nyamnjoh, an associate professor in the sociology department at the University of Botswana, says African cell-phone operators are finding they can mine profits from these communal setups and, at the same time, transform telecommunications services into mass-market products. 

“Although connectivity in Africa is the lowest compared to other regions of the world, the continent's sociality, interconnectedness, interdependence and conviviality make it possible for others to access the Internet and its opportunities without necessarily being connected themselves,” Nyamnjoh said. 

He says in many situations it takes a only single individual to own a cell phone or computer for whole groups of communities to benefit. 

. . . Nyamnjoh attributes the explosion of cell-phone usage to the privatization of telcos [cellular telephone companies] across Africa. This has attracted massive private capital investment in the telecommunications industry. 

This community access model is also proving to be a rainmaker for cell-phone carriers. Recent research by Merrill Lynch indicates that the average monthly revenue per cell-phone user in Nigeria is much higher than that of South Africa and the United States. Nigeria's economy is six times smaller than that of South Africa and 1,000 times smaller than that of the United States. This suggests that the economic and social value of a cell phone in countries like Nigeria is much higher than it is in Western nations. . . .

(To read the complete article, see http://www.wired.com/news/wireless/0,1382,57010,00.html)

5. The owners of cell phone companies in Africa are not inventors, but they are entrepreneurs taking the risk of bringing an innovation to the market.  The invention of microprocessor technology makes cell phone communication possible.  What particularly African innovation of that technology makes it possible for people living on less than $2/day to use cell phones?

6. Why does the author think that “the economic and social value of a cell phone” in a poor country like Nigeria is much greater than its value in richer western nations? 

Teacher Guide to Readings

Reading #1

1.  Masiyiwa is not an inventor, but he is an entrepreneur taking the risk of bringing an innovation to the market.  The invention of microprocessor technology makes cell phone communication possible.  What innovation of that technology is Masiyiwa offering for sale?

Pre-paid calling plans – an innovative service arrangement.

2.  Based on the facts presented in the article, who do you think benefits more from cell phone technology in Africa – the rich or the poor?  Explain.

The greater benefit is to the poor.  The rich already had access to phone communication because they could afford the expensive land lines.

Reading #2

1.  The owners of GRASSO are not inventors, but they are innovators, entrepreneurs taking the risk of bringing an innovation to the market.  The invention of microprocessor technology makes cell phone communication possible.  What innovation of that technology is GRASSO offering for sale?  

GRASSO’s innovation is the creation of a network connecting cellular phone service, the Internet, and trucking for agricultural produce to serve rural farm communities in India. Realizing that individuals cannot afford to own the technology, they have created an organization that offers community access.

2.   The article says that farmers will pay “more than five times the actual cost of a call to book the vehicle by phone.”  How is this evidence that GRASSO is helping poor farmers in India rather than exploiting them?   
Farmers are not forced to pay the cost of the call; they could, for example, continue to arrange their appointments and market their produce in the way that they traditionally have.  The fact that they are willing to pay 5 times the cost of the call tells us that it is highly valuable to them and that they believe they will benefit from being able to use the service.

Reading #3  

1.  The owners of cell phone companies in Africa are not inventors, but they are entrepreneurs taking the risk of bringing an innovation to the market.  The invention of microprocessor technology makes cell phone communication possible.  What particularly African innovation of that technology makes it possible for people living on less than $2/day to use cell phones?  

The cell phone companies adapted their service to the communal nature of many African societies when they realized that it’s not necessary for each individual to own a cell phone in order for a whole community to have access.  They have created communal access systems for both cell phones and the Internet.

2.   Why does the author think that “the economic and social value of a cell phone” in a poor country like Nigeria is much greater than its value in richer western nations?  

The author points out that the proportion of a person’s monthly revenue that can be attributed to cell phone use in a poor nation like Nigeria is much higher than for a person in a wealthy nation like the U.S.  Therefore, the cell phone has a greater ability to change the standard of living for poor people.  In poor nations, cell phones give people access to business opportunities that they’ve never had before, whereas for many wealthy people, the cell phone is just a more convenient or more inexpensive form of a service they already had.

Activity:      
If the Soviets Were So Smart, Why Weren’t They Rich?

Time Required:  1 class period

Materials:

· overhead transparencies #2 - 7 

· copies of student handouts

· Visual #5

· “Clues” – 1 set per group, cut into strips, 1 clue per strip

· “Group Directions” – 1 per student  or several per student group 

Procedures

1.  (Non-research option) 
· Display visual #2 and explain that the items in the first column were taken from a variety of “greatest inventions” lists published at the turn of the century.  Remind students of our interest in the innovations that result from inventions, and solicit examples of innovations associated with the listed inventions.
· Invite students to guess the source of the inventions and innovations.  Use visual #3 to reveal the actual origins.  
2.  (Research option) 

· For homework or as a computer lab project, ask students to generate a list of the 20 greatest inventions/innovations of the 20th century.  
· Using partners, then small groups, and finally a full-class discussion, create a consensus list of from 10 to 15 items. Post the list on overhead transparency #3.
· Make a handout from visual #3 and distribute copies.  Divide students into small groups to fill in the remaining columns of the chart.
· Suggested starting points for Internet research:
· Twentieth Century Inventions – About.com   http://inventors.about.com/library/weekly/aa121599a.htm 

· Encyclopedia Britannica’s Greatest Inventions  http://corporate.britannica.com/press/inventions.html 

· The Great Idea Finder – Celebrating the Spirit of Innovation http://www.ideafinder.com/home.htm  
3. As students become aware that most of the inventions and innovations came from the West, discuss possible explanations. Discussion questions:
(Record hypotheses from the discussion  on the board or overhead for future reference.)  
· Are there differences in the populations of innovating countries and those that do not innovate?

· Are there differences in the physical characteristics of innovating countries and those that do not innovate?  

· Are there institutional differences between the innovating countries and those that do not innovate? 

4. Ask students to solve a mystery that will help them understand why so many major 20th century innovations came from western nations. Display the mystery prompt (visual #5) on the overhead.  Read through the prompt with the class.

5. Divide students into working groups.  Display Visual #6 on the overhead and read through the group directions.

· Emphasize that there are 2 tasks assigned:  1) to solve the mystery, and 2) to determine what each clue contributes to the solution.   

· Note:  Especially if you have used mystery activities with students in the past, it is important to emphasize that in this activity the goal is to use as many, not as few, of the clues as possible.

· Distribute one set of clues and, depending on the group size, 2 or 3 copies of the mystery prompt (visual #5) and the group directions (visual #6) to each group.
6. At the end of the work time, discuss the solution to the mystery, and give each group a chance to explain how 2 or 3 of the clues helped them solve the puzzle.  (See teacher guide for suggestions on sorting the clues.)
7. Debriefing questions:    
· Compare and contrast the Soviet Union and the West in terms of who engages in research and what incentives they have to do so. 

Research in the Soviet Union was directed by the government and confined mainly to areas that had military or political significance.  Researchers were employees of the government and were motivated by their interest and they pay and, to some extent, by the promise of status and recognition (clues # 1, 4, 10). While there is government-sponsored research with a military purpose in the U.S., there are also significant university-sponsored and private research efforts.  Researchers are private or university employees.  American researchers share many of the motivations of Soviet researchers, but additionally, they have the important incentive of royalties and other monetary rewards for successful innovation (clues #7,12).
· What rewards were offered to individual researchers and scientists in the USSR?  How did this help to explain the Soviets’ relatively low level of innovation?  
The Soviet Union attempted to motivate researchers by rewarding them with recognition and status, rather than profit. Researchers were paid by the state and their reward was tied to their effort rather than to the outcome of their efforts.  They didn’t profit from a successful innovation. They had neither the incentive nor the opportunity to innovate and become entrepreneurial, whereas American researchers have both incentive and opportunity by virtue of the fact that they can profit from their innovations (clues # 2, 4, 5).
· Compare and contrast the USSR and the West in terms of the relationship between the researcher and the consumer. 

In the Soviet Union, there was little commercial innovation.  The results of research and invention tended to stay in the military sector.  In the West, inventions and technological knowledge pass relatively quickly from government research agencies (e.g., NASA in the United States) to the private sector, where they spawn many innovations in consumer goods (clues #3, 6, 8, 9).  (Note clue #8 and check the NASA Spinoffs website for more information on the technology transfer from the space program to consumer goods:   http://www.sti.nasa.gov/tto/ )      
· How did the Soviet institutions of property rights and markets differ from those institutions in the West? 
The USSR claimed to recognize intellectual property rights and did issue patents and copyrights just like the US did.  However, Soviet patents and copyrights did not grant the intellectual rights holder any economic rights.  The inventor/innovator got only the status that goes with being able to claim an invention, while the Soviet government held the right to actually use the invention (clues #4, 10). The Soviet Union claimed to have markets, but it had no market pricing.  Prices were set by the government in state stores, so there was no objective way to value an innovation (clue #2 – and students’ background knowledge of the Soviet Union).

· What impact did differences in intellectual property rights have on incentives to innovate in the 2 countries?  
Granting economic rights with intellectual rights encourages innovation by offering the possibility of profit – which has proven in the long run to be a much more powerful motivator than medals, certificates, or public accolades.   Markets in the U.S. quickly pass judgment on innovations; they either generate profit or they don’t.  The profit motive prompts innovators to pay attention to those judgments in choosing which areas of innovation to pursue (clues # 5, 8, 11, 3).
· The results of Soviet inventive genius were most frequently seen in military technology, where it increased world power and influence.  Where are we most likely to see the results of American inventive genius?  What benefits does it produce?  Who reaps the benefits? 

While we see inventive genius in the military realm in the U.S., it quickly spins off into the commercial sector where innovation increases our ability to produce goods and services and thus raise standards of living (clues # 8, 12).
· How do the institutional differences help to explain the difference in standard of living in the two nations in 1990? Because there were no incentives for innovation, the fantastic research and remarkable inventions of Soviet researchers did little to change the lives of Soviet citizens.  There were no economic rights to intellectual property and no mechanisms – no markets, and therefore no market incentives of profit – motivating researchers to apply the results of research to the creation of goods and services. In market economies, these incentives lead to lower production costs and lower prices, making goods and services more affordable for more people.
Note:  Teachers may also wish to supplement the discussion with direct instruction and/or examples from the teacher background outline.  

8. (Refer back to the list of hypotheses recorded during the initial discussion.)  

· Which category of national characteristics best explains differences in nations’ level of innovative activity – population characteristics, physical characteristics, institutional characteristics? (institutional)
· Generalize:  What kind of economic institutions would you expect to find in countries with high levels of innovation?  Why?  

You would expect to find relatively open markets and secure intellectual property rights, because these institutions foster incentives that encourage innovation by rewarding the successful innovator.

· Generalize:  Why did the major inventions/innovations of the 20th century come from the developed countries of the West? 

Help students to see that factors such as relative wealth, levels of education, and abundance of resources do not adequately explain differences in innovative activity.  The presence or absence of institutions that provide incentives for innovators explains differences in levels of innovation.  The major innovations of the 20th century came from nations with open markets and secure property rights.

· China has not been a major innovator in the modern world.   In the last decades of the 20th century, China became known for failing to respect and enforce intellectual property rights.  Chinese factories produced millions upon millions of cheap rip-offs of popular branded products.  Recently, China has opened its economy to more international trade and has moved toward greater dependence on markets in agriculture and other consumer goods.  Predict:  How will these institutional characteristics impact China’s future level of innovation?  

Accept a variety of answers.  While opening markets increases incentives for innovation, failure to enforce property rights reduces such incentives.  Students’ predictions must reconcile those opposing forces.  For this reason, they may simply generate more questions:  Will opening markets create pressures on the Chinese government to secure property rights?  Will the failure to secure property rights eventually stymie the economic growth being propelled by markets? Etc.
9. (Optional) Assessment for parts 1 & 2:  

(Display Visual #7.)  How is it possible to argue that poor people benefit most from the fact that market capitalism encourages invention and creativity when rich people always have new products and innovations much sooner than poor people do? 

Rich people are always able to command more comforts than poorer people, but the marginal value of each additional unit of food or clothing, for example, is less for a rich person with much food and clothing than for a poor person with little.  By reducing the cost of goods and services, innovation makes it possible for both the rich and the poor to have more, but the additional is arguably of more value to the poor.
visual #2

Greatest Inventions and Discoveries of the 20th Century

	Invention / Discovery
	Innovation(s)
	Who/Where

	Television
	BBC (British Broadcasting Corporation) – 1st regular TV show (1932)

Color television

Computer screens

Video players

Video games
	John Baird, Scotland (1923)

	Flight
	
	

	Penicillin
	
	

	Atomic fission
	
	

	Computer
	
	

	Microprocessor
	
	

	Birth control
	
	

	DNA
	
	

	Laser
	
	

	Space travel
	
	

	Internet
	
	

	Credit Card
	
	

	Self-contained refrigeration
	
	


Visual #3 / handout

	Invention / Discovery
	Innovation(s)
	Who/Where

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	

	
	

	
	
	


Visual #4

Greatest Inventions and Discoveries of the 20th Century*
	Invention / Discovery
	Innovation(s)
	Who/Where

	Television
	BBC (British Broadcasting Corporation) – 1st regular TV show (1932)

Color television

Computer screens

Video players

Video games
	John Baird, Scotland (1923)

	Flight
	Airplane

Jets

Bombers

Crop spraying

Mosquito control
	Wilbur & Orville Wright, U.S. (1903)

	Penicillin
	Antibiotic pills, injections, and sprays
	Alexander Fleming, Scotland (1928)

	Atomic fission
	Atomic bomb, nuclear power
	Oppenheimer, U.S. (1945)

	‘

Computer
	Colossus – code breaker

Transistor (1947)

Integrated circuit (1959)
	Alan Turing, Gr. Br. (1943)

	Microprocessor
	Pocket calculator

Personal computer

Cell phone
	Intel Corporation (Stan Mazor, Ted Hoff, Federico Faggin)  U.S.  (1971)

	Birth control
	Birth control pill

Hormone therapies
	Gregory Pincus, U.S. (1954)

	DNA
	Disease resistant crops

Gene therapy
	Francis Crick, Gr. Br. and James Watson, U.S. (1953)

	Laser
	Laser welders

Scanners

Bar codes

Surgical instruments
	Gordon Gould, U.S. (1957)


	Space travel
	Manned space flight

Communications satellites

Weather forecasting
	Sputnik, U.S.S.R. (1957)

	Internet
	World Wide Web (Tim Berners-Lee, Gr. Br., 1989)
	U.S. Department of Defense (1969)

	Credit Card
	Diners Club Card
	Ralph Schneider, U.S. (1950)

	Self-contained refrigeration
	Refrigerator

Freezer

Frozen food

Air conditioning
	Alfred Mellows, U.S. (1915)


Visual #5

If the Soviets Were So Smart, Why Weren’t They Rich?

In 1920, shortly after the communist take-over, the USSR had only a 25% literacy rate, but the Soviet state-run school system effectively transformed the nation into one of the world’s most educated.  By 1950, there were 1.2 million university-level students.  By 1980, the literacy rate was one of the highest in the world, outranking those of the U.S. and many western European nations. By 1985, the Soviet Union had over 5.4 million students and one of the largest bodies of scientific researchers in the world:  1.5 million research scientists paid by the state.  
The world’s scientific community had nothing but praise for Soviet technical education.  At the fall of the Soviet Union, some American educators worried that this ‘superior” system of education would be destroyed in the collapse.   

For Americans, the most memorable proof of the level of Soviet knowledge burst on the international scene on October 4, 1957.  The USSR launched Sputnik 1, a tiny satellite that orbited the world, emitting a ‘beep beep’ signal.  Soviet intellectual prowess was demonstrated again when Yuri Gagarin became the first man in space in 1961.

The collapse of the Soviet Union gave further evidence of Soviet “smarts.”  Western scientists turned to former Soviet researchers for insight into problems that they hadn’t been able to solve but that Soviet scientists had mastered.  For example, the American space shuttle cannot be launched in rainy weather, but Soviet-designed rockets can be launched anywhere, anytime – even in the snow, wind, and cold of the Asian steppes.

Indeed, the collapse of the USSR actually set off a kind of competition for Soviet scientists.  A technology-scouting company, Scientific Dimensions, was started by a New York patent law firm specifically to locate and hire Russian scientists and inventors.  

Against this picture of sophisticated knowledge is the dismal economic reality of life in the Soviet Union.  Here was a country that in 1990 had an untold wealth of natural resources, and was comparable to the U.S. in many respects, but it could not offer its citizens anything remotely close to the standard of living Americans enjoyed.  Soviet GNP was $2,659.5 billion and per capita income a discouraging $9,211, less than half the U.S. output of $5,233.3 billion and per capita income of $21,082. Infant mortality rates in the USSR had risen from 22.9/1000 in 1971 to 33/1000 in 1989, and in rural areas, where 1/3 of Soviets lived, half the hospitals had no sewers and 80% had no hot water.  
Given their resources and their intelligence, 
why weren’t the Soviets rich?
(Source:  Statistics from http://www.theodora.com/wfb1990/united_states/united_states_economy.html , based on CIA Factbook and Penn World Tables)

visual #6 and handout

Solving the Mystery:
If the Soviets Were So Smart, Why Weren’t They Rich?

Group Directions:  Each group will receive a set of the clue strips.  All the clues are true and all are relevant to the mystery.  The numbers on the clues are for easy reference only.  

Note carefully:  

Each clue exemplifies or illustrates one of the following economic 
principles: 

· People respond to incentives in predictable ways.

· Property rights shape incentives.

· In markets, profit attracts competition and allocates resources to their best uses in order to respond to demand from consumers.

Step 1:  Distribute the clues as evenly as possible among group members.  In round robin fashion, read the clues aloud and discuss to clarify the information offered in the clue.
Step 2:  Sort the clues into 3 piles:

· Clues that provide information about people’s responses to incentives

· Clues that provide information about how property rights shape incentives

· Clues that provide information about how markets, profit, and competition shape incentives

Step 3:  Consider each pile of clues, looking for ways in which the Soviet economy was similar to or different from the economies of the West. Suggested group discussion questions:

· How did intellectual property rights in the Soviet Union differ from those in the U.S.?

· What incentives motivated researchers in the USSR? What incentives motivate researchers in the U.S.?

· How did invention and innovation spread in the Soviet Union?  How do they spread in the U.S.?

Step 4: Solve the mystery.  Explain in one sentence, why, despite their high level of education, their wealth of resources, and their government’s commitment to and support of research, the Soviets’ standard of living was half that of the United States.



Clues       
1.  In the Soviet Union and Eastern Bloc Soviet countries, research in space, military, and athletic technology was greatly aided by the government giving researchers priority in the use of raw materials and scientific talent – an advantage their western counterparts didn’t have as they competed for scarce research funding.

2. The Trabant, East Germany’s most popular car, was first produced in 1961.  Engineers later came up with improved models but neither the East German nor Soviet government was willing to provide the higher subsidies needed to produce them.  In 1989, the factory still produced the 1961 model.

3.  The innovation rate of the USSR was extremely low.  The Soviets compensated by “importing” major western technologies and by copying western innovations.  Decisions about which innovations to copy were made by the Soviet bureaucracy rather than by consumers.  Sometimes they were right; sometimes they ended up producing warehouses full of articles – shoes or clothing, for example – that consumers didn’t want.

4.  After the collapse of the USSR, many scientists and researchers fled to neighboring countries.  Many expressed surprise at the different emphasis of western science:  “When our scientists invented something, we didn’t care how fast it was implemented in industry. We were paid the same amount whether we applied our theories or not.”

5.  George and Laszlo Biro of Hungary invented the ball point pen in 1938.  Chicago businessman Milton Reynolds bought a sample in Buenos Aires.  He found that the “biro” had no U.S. patent, so he started producing them.  On the first day, October 29, 1945, the Reynolds International Pen Company sold $100,000 worth of “Reynolds Rockets” at Gimbel’s department store in New York City, for $12.50 each.  Similar pens sell today for less than 25¢.

6.  The Internet developed in 1969 from a secret military communications network in the United States, but it became useful to businesses and consumers in 1989, when a British computer wizard, Tim Berners-Lee, thought up an easy-to-use method of links and addresses for sending data.  Today, the commercial value of the Internet is in the billions.

7.  Patent laws broaden the scope of potential innovators because they provide 2 ways in which innovators can profit without actually becoming producers:   1) Innovators may sell patents outright – for example, the safety pin was patented in 1849 by Walter Hunt, who sold the patent rights for $400 – or 2) they may license entrepreneurs to use their patented processes and products.  The licensed company then pays royalties to the patent holder.  

8.  The artificial heart, NASCAR racing insulation, prosthesis material, infrared cameras, infrared thermometers, land mine removal devices, vehicle tracking systems, bar code labels, and video stabilization software are technology spinoffs from NASA’s Space Shuttle program in the United States.

9.  The technology for the smash-hit computer game Tetris was purchased from a Soviet military agency by a British firm for about $200,000.  The firm has recovered its investment many, many times over.

10.  Under the Soviet government, a “patent” was essentially a form of acknowledgement and recognition of an inventor’s or innovator’s accomplishment.  The economic rights to use innovations belonged to the state.  Today Russian law recognizes the international patent agreement, which gives patent holders the right to exclude others from “making, using, offering for sale, or importing and selling the invention.”  However, Russian inventors frequently apply for foreign patents first because they are more secure and important commercially. 

11.  Disneyland’s famous Matterhorn roller coaster is the modern outgrowth of an ancient Russian toy.  In the 15th century, natives used hand-carved blocks of ice to slide down ice-covered mountain paths.  Later they added sleds and a hoist pulley system.  In the mid-1800s, a Pennsylvania coal mining company, Mauch Chunk Rails, adapted the Russian technology to a gravity-powered cart for transporting coal – but they didn’t forget its origins.  Roller coaster entertainment began with the company offering scenic tours of the countryside in the carts for 10 cents a thrilling ride.

12.  The Association of University Technology Managers reports that in 2002, American universities collected over $1 billion in revenue from the commercialization of inventions and innovations by faculty members.  The universities surveyed by the association claimed more than 3700 licensing deals during the year and had applied for 6500 new U.S. patents.  Although the rights to the innovations belong to the universities, they typically give about 1/3 of the income from licenses on new technologies to the faculty member who discovered or developed the innovation.
Visual #7
How is it possible to argue that poor people benefit most from the fact that market capitalism encourages creativity, invention, and innovation when rich people always have new products and innovations much sooner than poor people do?

Teacher Guide to Clues 

The italicized notes indicate possible ways students might categorize the various clues, rather than “right” answers.  Many of the clues are intended only to stimulate students’ thinking so that they make connections to their own knowledge and experiences.
1. In the Soviet Union and Eastern Bloc Soviet countries, research in space, military, and athletic technology was greatly aided by the government giving researchers priority in the use of raw materials and scientific talent – an advantage their western counterparts didn’t have as they competed for scarce research funding.

http://www.zum.de/whkmla/region/europe/ecdecl.html  

· property rights - The high level of Soviet research and the continued flow of inventions in military technology can be attributed in part to the fact that the government owned all resources and made sure that researchers had access to what they needed.

2. The Trabant, East Germany’s most popular car, was first produced in 1961.  Engineers later came up with improved models but neither the East German nor Soviet government was willing to provide the higher subsidies needed to produce them.  In 1989 the factory still produced the 1961 model.

http://www.zum.de/whkmla/region/europe/ecdecl.html  

· markets and incentives - There was no incentive for production of innovations. Without markets, the only incentive for production came from government subsidies, and since they were not allocated to improved models, no improved models were made – no matter how much consumers might have benefited from and enjoyed them.
3. The innovation rate of the USSR was extremely low.  The Soviets compensated by “importing” major western technologies and by copying western innovations.  Decisions about which innovations to copy were made by the Soviet bureaucracy rather than by consumers.  Sometimes they were right; sometimes they ended up producing warehouses full of articles – shoes or clothing, for example – that consumers didn’t want.

http://www.worldandi.com/specialreport/1986/january/Sa10755.htm 

· markets - Without markets, there was no incentive to reduce production costs – a major motivator of innovation in western economies. 
4. After the collapse of the USSR, many scientists and researchers fled to neighboring countries.  Many expressed surprise at the different emphasis of western science:  “When our scientists invented something, we didn’t care how fast it was implemented in industry. We were paid the same amount whether we applied our theories or not.”

http://www.azer.com/aiweb/categories/magazine/42_folder/42_articles/42_editorial.html 

· incentives - The Soviet scientists’ incentive was their pay, which was not affected by the usefulness or adoption of whatever they developed.  There was no incentive to innovate and take inventions into consumer production.
5. George and Laszlo Biro of Hungary invented the ball point pen in 1938.  Chicago businessman Milton Reynolds bought a sample in Buenos Aires.  He found that the “biro” had no U.S. patent, so he started producing them.  On the first day, October 29, 1945, the Reynolds International Pen Company sold $100,000 worth of “Reynolds Rockets” at Gimbel’s department store in New York City, for $12.50 each.  Similar pens sell today for less than 25¢.

http://www.corsinet.com/trivia/q-triv.html 

· property rights - This clue shows the value of patents and other guarantees of property rights.  
6. The Internet developed in 1969 from a secret military communications network in the United States, but it became useful to businesses and consumers in 1989, when a British computer wizard, Tim Berners-Lee, thought up an easy-to-use method of links and addresses for sending data.  Today, the commercial value of the Internet totals in the billions.

http://inventors.about.com/od/istartinventions/a/internet.htm 

· incentives &/or markets - Technology in western economies travels quickly and relatively easily between a government and the private sector because of the incentives in markets.
7. Patent laws broaden the scope of potential innovators because they provide 2 ways in which innovators can profit without actually becoming producers:   1) Innovators may sell patents outright – for example, the safety pin was patented in 1849 by Walter Hunt, who sold the patent rights for $400 – or 2) they may license entrepreneurs to use their patented processes and products.  The licensed company then pays royalties to the patent holder.  

http://www.corsinet.com/trivia/q-triv.html 

· property rights - The right to use an idea has a monetary value (which acts as an incentive to come up with more useful ideas).
8. The artificial heart, NASCAR racing insulation, prosthesis material, infrared cameras, infrared thermometers, land mine removal devices, vehicle tracking systems, bar code labels, and video stabilization software are technology spinoffs from NASA’s Space Shuttle program in the United States.

http://www.sti.nasa.gov/tto/shuttle.htm  

· markets - In the U.S., inventions born in government and military research move quickly into the private arena as markets provide incentives for entrepreneurs to innovate.
9. The technology for the smash-hit computer game Tetris was purchased from a Soviet military agency by a British firm for about $200,000.  The firm has recovered its investment many, many times over.

http://www.discover.com/issues/aug-00/rd/breaktetris/ 
· incentives - The incentives that spawn innovation did not exist in the Soviet Union, so the technology never moved from the government to the consumer.
· incentives- When consumers are “uncomfortable” with products, they are unlikely to be produced for very long –  if at all – in the U.S.  The reaction of consumers didn’t exist as an incentive for Soviet researchers.
10. Under the Soviet government, a “patent” was essentially a form of acknowledgement and recognition of an inventor’s or innovator’s accomplishment.  The economic rights to use innovations belonged to the state.  Today Russian law recognizes the international patent agreement, which gives patent holders the right to exclude others from “making, using, offering for sale, or importing and selling the invention.”  However, Russian inventors frequently apply for foreign patents first because they are more secure and important commercially. 

http://www.bisnis.doc.gov/bisnis/bulletin/augsept03-1.htm

· property rights and incentives – In the past, Soviet intellectual property rights didn’t allow for economic reward.  Today, although Russians can patent their inventions, they are drawn to foreign patents because of the greater size – and consequently greater profit potential – of overseas markets.  
11. Disneyland’s famous Matterhorn roller coaster is the modern outgrowth of an ancient Russian toy.  In the 15th century, natives used hand-carved blocks of ice to slide down ice-covered mountain paths.  Later they added sleds and a hoist pulley system.  In the mid-1800s, a Pennsylvania coal mining company, Mauch Chunk Rails, adapted the Russian technology to a gravity-powered cart for transporting coal – but they didn’t forget its origins.  Roller coaster entertainment began with the company offering scenic tours of the countryside in the carts for 10 cents a thrilling ride.

http://ia.essortment.com/historyrollerc_puc.htm  

· markets - Note how the variety of markets created many innovations from one idea.
12. The Association of University Technology Managers reports that in 2002, American universities collected over $1 billion in revenue from the commercialization of inventions and innovations by faculty members.  The universities surveyed by the association claimed more than 3700 licensing deals during the year and had applied for 6500 new U.S. patents.  Although the rights to the innovations belong to the universities, they typically give about 1/3 of the income from licenses on new technologies to the faculty member who discovered or developed the innovation.
http://chronicle.com/weekly/v48/i128/28a03101.htm (Link inactive:  subscriber access only.  9-06)
· incentives - Successful research in the U.S. can be highly rewarding.  Universities have an incentive to sponsor research into areas that have commercial value.
Sources of Clues (all sites accessed 12/5/03.  updated 9/30/06)

Technology Transfer Program – At the Mall with NASA:  http://nasasolutions.com/at_home/mall3.html 

NASAsolutions – Benefits of the Space Program:  http://nasasolutions.com/at_home.html 

World History at KMLA – Late Cold War, 1969-1990:  The Soviet Block:  Economic Decline:  http://www.zum.de/whkmla/region/europe/ecdecl.html 

WorldandI.com – The Coming Crisis in the Soviet Union, by R.V. Burks:  http://www.worldandi.comn/specialreport/1986/january/Sa10755.htm (link inactive 9-06)
Azerbaijan International – Editorial:  Science That Made a Difference, by Betty Blair: 
http://www.azer.com/aiweb/categories/magazine/42_folder/42_articles/42_editorial.html 
Trivial Trivia – Trivia About Products, Advertising, and Inventions:  http://www.corsinet.com/trivia/q-triv.html  

Spinoff – Spinoffs from the Space Shuttle Program:   http://www.sti.nasa.gov/tto/shuttle.htm  

The Microprocessor Renaissance, by Michael Rothschild:   

http://bionomics.tempdomainname.com/text/resource/articles/ar_039.html 
Buying or Investing Into Russian Technology:  Investing in Russian Technology:  Intellectual Property Issues, by Sarah Carey and Vladimir Kousnetsov:   http://www.bisnis.doc.gov/bisnis/bulletin/augsept03-1.htm  

Forum on Creativity and Inventions – A Better Future for Humanity in the 21st Century:  http://www.wipo.int/innovation/en/index.html 

The History of Roller Coaster:

http://ia.essortment.com/historyrollerc_puc.htm 

The Chronicle – Daily News 12/09/03:  “University Earnings From Inventions Hit Nearly $1-Billion in 2002, Survey Finds,” by Goldie Blumenstyk:  
http://chronicle.com/ weekly/v48/i128/28a03101.html  (Link inactive:  subscriber access only.  9-06)
Activity: 
No More Slide Rules – The Costs and Benefits of Innovation
Time Required:  1-1 ½ class periods

Overview
Ongoing innovation and technological development result in a dynamic churning of the productive sectors of the economy, a process that economist Joseph Schumpeter has called “creative destruction.”  As new processes and products replace old, the demand for labor changes.  One of the costs of innovation is job loss; workers whose labor was once valuable find themselves unemployed.  We’re often very aware of this cost, particularly if the change in demand for labor is sudden.
Teacher Preparation:  

1. Read through the attached handouts and visuals:

· The Railroad Letter – Once purported to be an authentic communication between Governor Martin Van Buren and President Andrew Jackson, the so-called “railroad letter” appeared in economic history textbooks as evidence of Americans’ resistance to technological progress.  Although it has recently been determined to be a fake (see U.S. Department of Transportation, Federal Highway Administration, at http://www.fhwa.dot.gov/infrastructure/vanburen.htm ),it does accurately reflect a persistent theme in American history: the resistance to innovation by workers in displaced industries.  As Richard Alm and Michael Cox comment in their book, Myths of Rich and Poor, 

Van Buren’s concerns may seem comical now . . . [but they] echo in present-day America, where advocates of saving jobs call on government to enact measures to protect workers from the vagaries of the free-enterprise system.  Indeed, there are almost always proposals to thwart layoffs . . .[and] plant closings. . . . (134)

· Slide Rule Letter – A parody of the railroad letter, using a more contemporary innovation.

· Slide Rule History – Hewlett Packard’s and Texas Instruments’ production of the pocket calculator in the early 1970s ended the manufacturing of slide-rules almost overnight.  

· Prompt – The scenario describes the political fallout for a fictitious senator who chose to make no response to the pleas of slide rule makers facing unemployment as an innovation, the pocket calculator, makes their product obsolete.  The scenario provides the prompt for an authentic task or performance assessment.

2. Read through the procedure options below.  Determine whether a teacher-directed classroom exercise with the handouts that follow or a more autonomous, student-directed, research-based project is better-suited to your class and curriculum goals.

· All necessary handouts for the teacher-directed classroom exercise follow these procedures.

· For the student-directed research project, browse the starting source suggestions.  Investigate whether the sources you want to use are available in the school library or online. Create handouts and/or data packets and/or a list of web links, depending on the sophistication of students and the availability of adequate source material.  Online and database searches may provide additional source material.

Procedure Options:

Teacher-directed classroom activity:  

1. Distribute either the railroad letter or the slide rule letter and slide rule history handout.  Read and discuss with students.  

2. Brainstorm a list of the benefits that Americans at all levels of society have enjoyed as a result of innovations in rail transportation (or computers and microprocessors).

3. Assign students to write a response from President Jackson to Martin Van Buren (or from Senator Sanders to the Slide Rule Makers Association) as if these people were magically alive today and had witnessed the changes in the economy since they received the letter in question.

· Prepare for the written assignment by discussing with the class:

· What could you say to convince the letter writers that support for the railroad (computers) was in their best interests and in the best interests of the country?  

· What evidence could you offer? 

Student-directed authentic task

1. Distribute the slide rule letter and the slide rule history handouts.  Give students time to read the handouts and then discuss the plight of the slide-rule makers.
· How should the Senator respond to the slide rule makers’ request?  Why?
· What kind of data could the Senator look for in trying to decide whether to support the slide rule makers’ demand that the government stem the tide of computer technology and innovation?  (Examples might include job destruction and creation numbers, job growth by industry, product prices, production costs, how quickly innovations spread, etc.)
2. Distribute the “Prompt” handout and read through with students.  Review the task and answer questions about the report that student teams are to produce.   Explain whether findings are to be presented orally, in written form, using a graphic, etc.
· Distribute handouts and data packets or a “Places to Start” source list to help students get started with their investigations.
Suggested Sources:

Cox, W. Michael and Richard Alm.  Myths of Rich and Poor.  New York:  Basic Books, 1999.  Chapter 6, “The Upside of Downsizing,” and Chapter 8, “The Economy at Light Speed,” are both recommended.  Chapter 6 includes several charts showing the changes in employment in different industries as a result of innovation; also see p. 132 to make a handout on the rate of re-employment of workers who lose their jobs to technology. Chapter 8 contains a useful discussion (pp. 161-2) on how quickly innovations enter people’s lives; this  makes a  powerful and informative 1-page handout.

Census Bureau documents (Department of Commerce) (These are available in the reference section of many libraries.  Recent issues may also be available in CD format or downloadable online.  Note, however, that sophisticated search and download skills may be necessary.  Students may find it much easier to work with the print materials.)

· The Statistical Abstract of the United States 

· Current Population Reports (various years and individual titles)

· Historical Statistics of the United States:  Colonial times to 1970 (Bicentennial Edition, 1975)

Bureau of Labor Statistics documents (Department of Labor) 

· Employment, Hours, and Earnings, United States, 1909-94 (multi-volume reference book)

· Monthly Labor Review (various dates – periodical)

· Employment and Earnings (various dates – periodical)

President’s Council of Economic Advisors

· The Economic Report of the President  (annual publication)

The Railroad Letter

To President Andrew Jackson

 The canal system of this country is being threatened by the spread of a new form of transportation known as “railroads.”  The federal government must preserve the canals for the following reasons: 

One. If canal boats are supplanted by “railroads,” serious unemployment will result.  Captains, cooks, drivers, hostlers, repairmen and lock tenders will be left without means of livelihood, not to mention the numerous farmers now employed in growing hay for horses.

Two.  Boat builders would suffer and tow-line, whip and harness makers would be left destitute.

Three.  Canal boars are absolutely essential to the defence [sic] of the United States.  In the event of the expected trouble with England, the Erie Canal would be the only means by which we could ever move the supplies so vital to waging modern war.

As you may well know, Mr. President, “railroad” carriages are pulled at the enormous speed of 15 miles per hour by “engines” which, in addition to endangering life and limb of passengers, roar and snort their way through the countryside, setting fire to crops, scaring the livestock and frightening women and children.  The Almighty certainly never intended that people should travel at such breakneck speed.

Martin Van Buren

Governor of New York

January 31, 1829

The Slide Rule Letter

April 1, 1973

To the Chairman, U.S. Senate Committee on Commerce, Science, and Transportation:

We, the humble workers who manufacture slide-rules, ask you to address the threat posed by the relentless innovation in electronic calculating devices.  We urge the creation of a Science and Technology Commission to protect working citizens from runaway technology.

We believe that if computing technology is allowed to spread, industries like ours will be destroyed.  “Calculators,” for example, threaten not only our jobs, but the livelihood of tens of thousands who commonly use slide rules – those in occupations like surveying, engineering, drafting, construction, and mathematics and science education.

If we allow continued innovation in “calculators,” we will not only destroy the jobs of tens of thousands of workers, but will endanger the economic future of our nation.  If generations of children are allowed to use these devices in school, they will surely never develop the mental skills that adults have traditionally accumulated through years of struggle with the mysteries of mathematics.  

Thus, the harm will spread, undermining the ability of young people to enter even those jobs demanding the lowest levels of mathematical skill.  How can we conduct our market economy if we cannot even trust our counter clerks to make correct change ?!

Finally, the spread of the computing technology will create serious divisions within our society.  It is indeed a bitter pill to swallow that the calculators and computers that destroy our standard of living are toys for the wealthy – toys far beyond the means of the humble workers they replace.

As you may know, Mr. Chairman, “calculators” work faster than the brain and the manufacturers claim that they never make errors. Surely you must see that our civilization will be destroyed if we allow machines to do our thinking for us.

President,

Slide Rule Manufacturers of America

Slide Rule History

The slide rule was developed by William Oughtred, an English minister, in 1632.  It allowed people to use the mathematical discovery of logarithms (by John Napier, in 1614) to solve complex calculations in surveying and engineering, as well as in mathematical and scientific studies.
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Over the next 150 years, significant improvements made the slide rule an even more valuable tool.  

By the 19th century, there were slide rule manufacturers throughout the industrialized world.  A sampling includes:

· Dring & Fage Co. of London, founded in 1790;

· Keuffel & Esser, the first and largest U.S. slide rule manufacturer, founded in 1867;

· Dennert & Pape Co. of Germany, founded in 1872, which became Aristo in 1936;

· A.W. Faber Company, founded in 1882, which became Faber Castell in 1906; and 

· Sun Hemmi Co., founded in Japan in 1894.

Refinements in the 1960s and early 70s further enhanced the value of the slide rule to progress, production, and rising standards of living in the West.  Perhaps the crowning achievement came in 1969 when Apollo 11 landed on the moon with the help of a slide rule!

Soon after this accomplishment, however, the 350 year old industry vanished – practically overnight.  In 1971, Hewlett Packard produced the HP35, the first pocket calculator with trigonometric, logarithmic, exponential, and inverse functions. Priced at almost $400, its 1972 sales nonetheless signaled the end of the slide rule industry:

· 1972 – The last cylindrical slide rule was produced by Carbic Ltd.

· 1974 – Pickett, the major U.S. manufacturer (who had produced the Apollo 11 

slide rule) discontinued slide rule production.

· 1976 – The final slide rule made by the biggest American manufacturer, Keuffel 

and Esser, was donated to the Smithsonian Institution.

· 1978 – Aristo discontinued slide rule production.

· 1978 – Faber Castell discontinued slide rule production.

· 1979 – Dennert & Pape discontinued slide rule production.

In the last decades of the 20th century, slide rules were mostly a forgotten relic.  Today, they are collectibles.  While there a number of websites devoted to explaining, identifying and trading slide rules – and there are many avid collectors – there is no slide-rule industry. 

Prompt

Date:  October, 1980

Situation:  Right before the 1976 general election, a major newspaper in the capital city of your home state made an issue of the scheduled December closing of the entire slide rule division of the local technical equipment manufacturing firm.  In the course of reporting the sad news that there would be no holiday celebrations at the homes of the slide rule makers, the media discovered and published a letter to Senator Sanders predicting this very catastrophe.  Based on his well-publicized and long-held position that innovation paved the way to American wealth, the Senator had chosen not to answer the letter.

Displaying signs saying, “We Put America on the Moon – Put That in Your Pocket Calculator!” the slide-rule makers captured public sympathy.  Naturally, the opposition candidate jumped on the issue.  Her campaign ads portrayed the workers as patriotic Americans responsible for the success of Apollo 11 and the Senator as heartless and uncaring, willing to sacrifice the “working man” for science-fiction technology that would benefit only the wealthy.  

The Senator immediately stated his heartfelt sympathy for the laid-off workers, but that didn’t quiet the uproar.  Because the factory was one of the largest employers in the area, many people felt that as Chairman of the Senate’s standing committee on Commerce, Science, and Transportation, he could have prevented the hardship that affected so many.  The election was close, but the slide-rule incident tipped the scales.  After 18 years in Washington, Senator Sanders’ career of public service was over.

Lat month (September, 1980), the Senator was contacted by a public affairs organization asking his cooperation in creating a television biography of his years in the Senate.  In return, they have offered him a 15-minute segment to evaluate, with the advantage of hind-sight, his outspoken support of innovation and the circumstances that empowered a small group of slide-rule makers to end his powerful career.

The Senator accepted the offer and has hired an esteemed history professor and writer at State University to gather evidence and prepare a defense of his position on innovation.  Senator Sanders still argues that the benefits of innovation outweigh the costs, and that those benefits are greatest for the poor and working classes.  He sees this as his chance to right the historical record by constructing a clear and easy to understand comparison of the benefits and costs of the wave of computing innovations that destroyed the jobs of the slide-rule makers and ended his Senate career.  

Your Role:  It is the fall of 1980 and you are a graduate student at State University, working on your PhD.  You are currently taking the esteemed history professor’s graduate seminar, entitled “The Post WWII American Economy.” The seminar participants have been divided into teams to gather the data and prepare a rough draft of the position paper the professor will write for Senator Sanders.  The professor will choose the best draft, rewarding the team members with an A in the seminar and a listing as co-authors when the paper is published.   

Directions: 

Begin by reading exhibits A and B.  Exhibit B tells you what has happened in the slide rule industry since the 1976 election.  (Remember that it is now 1980.)

Brainstorm a list of types of evidence you could use to construct a case comparing the benefits and costs of the stream of innovation that put the slide-rule makers out of work.

Beginning with the list of suggested sources (or the data packet) distributed by your teacher, compile evidence to build your case.
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