Topic 5. International scientific technical exchange.
1. Theories of technical progress influence on international trade.
2. Specificity of technological exchange and main channels of international technology exchange. 
3. International technical assistance. Government regulation of technology transfer. 
4. Innovation life cycle. Technological clusters. Think-tanks. Business incubators. 
Key Concepts and Terms
Technology, technological exchange, technical progress, return migration, mobility, scientific mobility, researchers, scientists, brain circulation, diaspora networks, environment for research, think-tanks, business incubators, technical assistance, innovation system, R&D, control strategy, design qualiﬁcation, funding opportunities, LDC (less developed countries).
?Study questions?
1. What is the difference between direct and indirect transfers of technology? 
2. Why does innovative activity not move more readily across regions, countries, and continents?
3. What is intellectual property? Why has intellectual property become a major issue in recent rounds of international trade negotiations?
4. How to create a conductive environment for research?
5. Describe significant gains associated with technology transfer from high- to low-income countries.
6. Is scientific mobility a continuing feature since ancient times?
7. Why inventors should avoid disclosing information about inventions until a patent application has been filed?
8. What are the ways to use various marketing and technology transfer tools?
9. Does innovation lead to the increased productivity?
10. Suppose that the European Commission asked you to develop a brief on behalf of subsidizing European software development—bearing in mind that the software industry is currently dominated by U.S. firms, notably Microsoft. What arguments would you use? What are the weaknesses in those arguments?
?Multiple-Choice Questions?
1. Among the conclusions of the many studies of technology diffusion is/are: 
a. developing economies absorb more foreign technology than developing economies, which contradicts the suggestion that technology diffusion depends on a country’s absorptive capacity; 
b. the volume of bilateral trade explains a significant share of the variation in bilateral technology flows;
c. developing countries gain no technology from trade with developed economies; they must trade with other developing economies to gain technology transfers; 
d. all of the above;
e. none of the above. 
2. Technology transfer was perceived to be beneficial to industry because:
a. industry could utilise technology that had already been developed and paid for;

b. firms can access exciting technology;
c. lots of firms are technology vacant;
d. there were many firms with technology that was no longer of use;
e. all of the above.
3. One of the best-known barriers to technology transfer is:
a. not invented here syndrome;
b. a lack of finance;
c. a lack of available technology;
d. science parks;
e. all of the above.
4. A science park is:
a. a model of technology transfer
b. a government initiative to foster new technology
c. a science intensive institution
d. an organisation set up by Cambridge University
e. all of the above.
5. Which of the following occurs when a new user applies an existing innovation developed for one purpose in a different function:
a. invention;
b. innovation;
c. technology transfer;
d. technology regression.
6. Science, technology, engineering and mathematics are so closely related that progress in one area often _________________:
a. stunts progress in other areas;
b. stunts progress in one but not all other areas;
c. promotes advancements in all other areas;
d. promotes advancement in one other area but not others.
7. Currently, the development of technologies is largely driven by _____________:
a. politics
b. profit motives
c. morals
d. ethics
8. Which of the following is not recommended for fostering organizational creativity:
a. encourage new ideas;
b. tolerate failure;
c. encourage new ideas;
d. provide general objectives. 
9. Which of the following terms is used to describe predicting the direction and impact of a new technology:
a. technology prediction;
b. technology forecasting;
c. direction forecasting;
d. weather forecasting. 
10. The new growth theory has focused on two issues. These are:
a. the determinants of technological progress and wage rigidities;
b. the role of increasing returns to scale and the determinants of technological progress;
c. the role of increasing returns to scale and nominal rigidities;
d. price rigidities and wage rigidities.
?True-false questions?
1. The growth in total factor productivity is the increased worker productivity arising from factors other than increases in capital per worker.
2. Capital formation and technical progress are major factors responsible for the rapid economic growth of the West and Japan in the last 125 150 years.
3. Economic growth cannot be explained merely by increases in inputs.
4. MNCs in developing countries provide scarce capital and advanced technology for growth, doing so may increase LDC dependence on foreign capital and technology. The LDCs need a judicious combination of MNCs, joint MNC local ventures, licensing, and other technological borrowing and adaptation.
5. Major explanations for this increase in productivity are advances in knowledge, greater education and training, learning by experience, organizational improvement, economies of scale, and resource shifts.
6. However, research on the sources of growth in developing countries provides evidence that the contribution of capital per worker is more important to economic growth than that of worker productivity per unit of capital. 
7. Reasons for the greater contribution of capital to growth in less developed countries are higher marginal productivity of capital and higher growth rates of capital.
8. Technical progress results from a combination of research, development, invention, and innovation.
9. Technical knowledge acquired from abroad is costly and usually incomplete.
10. LDC planners must examine existing technologies for possible substitution of labour for capital. Nevertheless the maximization of labour absorption is inadequate as an investment criterion. 
Exercises
1. The closing case examines the link between the information technology sector and economic growth in the United States.  In the early 1980s, U.S. information technology companies shifted production of certain commodity-like components to low cost producers, and focused on producing only the highest value-added components. Questions arose as to whether the trend was bad for the U.S. economy. 
a) During the 1990s and 2000s computer hardware companies in certain developed nations progressively moved the production of hardware components offshore, often outsourcing them to producers in developing nations. What does international trade theory suggest about the implications of this trend for economic growth in those developed nations?
b) Is the experience of the United States, as described in this case, consistent with the predictions of international trade theory?
c) What are the implications of the theory and data for (a) government policy in advanced nations such as the United States, and (b) the strategy of a firm in the computer industry, such as Dell or Apple Computer? 
2. India is the second most populous country in the world. Occupying 2.4% of the world’s geographical area it is home to nearly 17% of the global population. With 250 million people living on less than US$1 per day and about 550 million people without access to electricity India’s per capita contribution to global greenhouse gas (GHG) emissions is relatively low at present. In 2002, for example, India’s per capita carbon emissions (tonnes of carbon per capita) from fuel combustion were estimated at 0.97 compared to global per capita carbon emissions of 3.89, or the EU’s 8.41 and US’ 19.66. India is, however, a rapidly developing nation and is faced with the challenge of sustaining its economic growth while dealing with the global threat of climate change. Maintaining a high growth rate is essential for increasing living standards of the vast majority of the population and reducing their vulnerability to the impacts of climate change. India has large domestic coal reserves which currently meet 52% of its domestic energy needs.  Coal production in India grew to more than 431 million tonnes in 2006/07 rendering it the third-largest producer of coal after China and the USA. There is also high dependence on biomass, from trees and woody shrubs, for domestic energy production in India, especially in rural areas. Due to its reliance on coal and biomass, energy production in India is very carbon intensive at present. Another concern in terms of carbon emissions in India is its transport sector. India’s transport sector is predicted to show the highest growth in energy demand of any sector over the next 30 years. The available evidence indicates that IP is not a pervasive barrier to technology transfer. But there could be times when IP is a barrier to the transfer of specific technologies to some countries. A variety of options are already available under TRIPS to deal with such situations, but other approaches might prove necessary.
a) What are the key federal level energy and climate change initiatives in India?
b) What are the main initiatives proposed by the National Mission on Enhanced Energy Efficiency (NMEEE) to enhance energy efficiency?
