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Topic 5 International scientific technical exchange
1. What Is Technology?
Technology is a body of knowledge devoted to creating tools, processing actions and extracting of  materials.
Technology is also an application of science to solve a problem. 
Tech·no·lo·gy – a manner of accomplishing a task especially using technical processes, methods, or knowledge
Technology is a perishable тленный resource comprising knowledge, skills, and the means for using and controlling factors of production for the purpose of producing, delivering to users, and maintaining goods and services for which there is an economic and/ or social demand. 
But what you have to know is that technology and science are different subjects which work hand-in-hand to accomplish a specific task or solve a particular problem.
We apply technology in almost everything we do in our lives, we use technology at work, we use it to, extract materials, we use technology for communication, transportation, learning, manufacturing, creating artifacts, securing data, scaling businesses and so much more.  Technology is human knowledge which involves tools, materials and systems. The application of technology results in artifacts or products. If technology is well applied, it can benefit humans, but if it is wrongly applied, it can cause harm to human beings.
Many businesses are using technology to stay competitive, they create new products and services using technology, and they also use technology to deliver those products and services to their customers on time. A good example is, mobile phones companies like Apple & Samsung, these two electronics companies, use high end technology to create new smartphones and other electronic devices to stay competitive. This competitive edge is gained through employing advanced technology.
ADVANCING TECHNOLOGY:
Technology is dynamic; it keeps on improving because even our needs and demands for technology keep on changing.  We have moved from the industrial age (industrial revolution) to an information age. During the industrial age, companies with large sums of capital had the potential of employing expensive technological tools to gain competitive advantage; small businesses had less potential because they could not afford expensive manufacturing or processing technological tools. 
But, the advancement in technology has created a new economic environment which depends on information and that is what we call ‘’INFORMATION AGE’’. 
The information age provides a different work environment and this has helped small businesses gain position in highly competitive markets.
ADVANTAGES AND DISADVANTAGES OF TECHNOLOGY?
Technology is good because it simplifies the way we do things in our daily lives, however, if technology is wrongly applied, it can be harmful in so many ways. Technology is developed by humans, so we can use it to accomplish almost every task; it makes the impossible look possible.
Advantages of Technology in Business:
Increases production: Technology helps businesses automate most tasks and this process results into increased production and efficiency. Business can automate tasks in the accounting department by using accounting software like QuickBooks. Bakeries can automate the temperature room by using temperature sensors to detect a drop or an increase in temperature.
Technology Helps small business gain competitive advantage: If business technology is well implemented, it can help a small business gain position in a competitive market. Some of the ways small businesses use technology to scale out and gain a good position in the market are: improving customer care services through internet technologies like social networks and electronic mail, creating new products and services tailored basing on customers needs and wants.
Saves time: Since most of the activities in the business are automated, time is saved during the process. Computers can be used to perform various business tasks, for example a computer can be used to record data, it can be used in video conferencing, and much more.
Technology accelerates innovation: The only way small businesses can succeed in today’s competitive world is by using technology to create new products or services. Small businesses can use internet technology to collect information about targeted consumers, so that they understand their needs and wants, this information can be used when tailoring new products or services.
It improves sharing of information: Many businesses use internal networks to facilitate the flow of information with in the organization. This internal network can help in the transfer of information among different departments at work. Also employees can share different technologies like printers, fax machines and internet via an internal network.  This easy flow of information also improves on the speed at which decisions are made in a business.
It improves on data storage: It is very important to keep business data secure, because a disaster can strike your business and you lose all important information.  The use of databases and remote storage facilities helps in keeping business information and data secure and accessible from anywhere.
Technology simplifies business communication: Every business survives on communication; you need to communicate with your suppliers, business partners and employees, so technology will make this all process simple. Many businesses use communication technologies like mobile phones, video conferencing applications like SKYPE, text messaging services and electronic mail to exchange important business information.
Disadvantages of Technology in Business:
It’s expensive: Technology comes at a price, not every small business can manage to use technology. After buying and integrating technology in business, you will have to pay another cost of maintaining that technology, monthly maintenance is recommended and this can be expensive.
Not Safe: Technology is not safe; it is very easy to lose business data through internet technology. Hackers can easily access your remote database and use your business data for their own personal needs.
Disconnectedness: Over-dependence on technology has killed workplace relationships, employees and business managers communicate through email, phones, text messages and video conferences, this kills face-face communication. Also most tasks are being automated, so you find that employees have less involvement in the final product which leads to dissatisfaction and workplace boredom.
2. International technology transfer
International transfers of technology are age-old phenomena. 
In recent years, however, vast changes in the structure of the world economy and concerns about international relations have brought the subject of international technology transfers to the forefront of the developed countries thinking, mainly within the context of the following three broad public issues:
• Economic competitiveness of the developed countries economies;
• National security; 
• Assistance to the developing countries. 
In the US these three issues are frequently labelled North-North transfers, EastWest transfers, and North-South transfers, respectively.
There are five general transfer mechanisms:
• Documentation, such as manuals and specifications;
• Instruction programs;
• Visits and exchanges of technical personnel;
• Development of specialized equipment; 
• Continuing oral and written communications on whatever problems may arise. 
The transfer process often involves participants other than suppliers and users of technology. In the case of international transfers, national governments frequently play an important role as expediters or controllers of the flows and terms of the transfers. 
Factors that influence the amount of time required, the expense incurred, and the effectiveness of technology transfers 
(i) the nature of the technology being transferred, (ii) the characteristics, capabilities, and objectives of the parties involved, (iii) the absorptive capability of a country, and (iv) the specific economic and social sectors within the country. 
For ex., a transfer of electronic technology from a U.S. firm to a Japanese company could occur rapidly, inexpensively, and effectively, while a similar transfer to a developing country with a limited supply of trained and experienced personnel might not.
MODES OF TECHNOLOGY TRANSFER 
1. Projects: Establishment of a business operation controlled and owned by a foreign parent company (i.e., foreign direct investment); turnkey projects под ключ in which all the necessary elements for an operating plant are provided by a foreign firm for a fee and without a continuing financial stake in the operation; other construction projects; co-production, such as the British-French Concorde aircraft development and manufacture; other joint ventures.
2. Trade in Goods and Services: Sale of equipment, tools, end-products materials, and consulting services.
3. Contracts and Agreements: Licensing of patents, trademarks, tradenames, and know-how; contracts for management services, equipment maintenance, and service facilities; risk contracts for oil-drilling; etc.
4. Research and Development: Location of research and development operations in foreign countries; research subcontracting; joint R&D projects.
5. Personnel Exchanges: Development assistance under bilateral and multilateral aid programs; International Executive Corps; employment of nationals by foreign firms; employment of foreign technicians; migration of trained personnel.
6. Publications: Professional and scientific literature; patent literature; technical publications, nontechnical how-to-do-it books.
7. International Visits, Conferences. Exhibitions: Professional and scientific meetings; academic conferences; technical societies and trade associations; trade shows; private company technical meetings; scientific and technical visits by individuals.
8. Teaching and Training: Foreign study in regular undergraduate and graduate university programs; specialized seminars for executives; training programs conducted by the United Nations and other international agencies; internal training programs of business firms; commercial training programs of professional associations and business corporations, such as accounting firms, banks, and research institutes.
9. Other: Transfers through international tender invitations; reverse engineering; investment in or acquisition of companies; industrial espionage; government-to-government agreements in such realms as nuclear energy and space research, science and technology, health care, agriculture, education, etc.
For ex., a Middle Eastern country recently invited tenders for a possible contract to ·install a national communications system. The potential value of the contract, hundreds of millions of dollars, prompted many multinational companies and consortia to invest millions of dollars in designing systems they hoped would win the contract. In the process of negotiating and awarding the contract, the responsible government officials of the purchasing country received a massive amount of transferred technology. Thus, using the conventional technique of international tenders, it is possible for a major developing country to update its own people on the current state of technology in selected key areas. 
3. IDENTIFYING AND MEASURING TECHNOLOGY FLOWS
The demand for factual information appears to be growing. In the absence of direct measurements of technology flows, policymakers must make decisions based on questionable indicators collected for other purposes.
The principal indirect indicators being used are (i) international payments for royalties and management assistance, (ii) trade in technology intensive goods, (iii) foreign patents registered, and (iv) migration of trained personnel. 
(i) A royalty is income derived from the use of the taxpayer's property. A royalty payment must relate to the use of a valuable right.
Royalty Categories:
Industrial Royalties – includes royalties for the use of, or the right to use, patents, trademarks, secret processes and formulas, goodwill, franchises, "know-how," and similar rights. It also may include rents for the use or lease of personal property.
Motion Picture or Television Copyright Royalties – royalties paid for the use of motion picture and television copyrights.
Other Royalties – royalties paid for the use of copyrights on books, periodicals, articles, etc., except motion picture and television copyrights. 
(ii) –  imports / exports of capital goods. Machines are imported and they have an immediate impact on productivity through the technology that is embodied in them. The pure import of capital goods does not necessarily lead to an appropriate use of the machinery, indicating that also disembodied or tacit knowledge must be transferred. 
Navaretti and Soloaga (2001) argue that more complex production goods will increase productivity by a larger degree than older and less complex technologies. They find for the European countries that there does exist a positive correlation between income per-capita and the complexity of imported capital goods: more backward countries import less advanced technologies. 
(iii) Trends in foreign patents registration have been widely used in the technology field – more as an indicator of the relative success of foreign countries in generating new technology than as a measure of international technology flows. A recent study has shown that the share of patents filed by foreigners has increased in all of the industrialized countries.
(iv) A recent study for the UN Institute for Training and Research (UNITAR) concludes that the so-called "brain drain" from the developing to the developed countries is governed by personal and professional motives as well as economic considerations. The study also concludes that professionals with careers in languages, education, and certain biological sciences are most likely to emigrate and remain abroad. Those most likely to return home and to remain there hold positions in agriculture, business, and philosophy. 
4. Diffusion is defined as the process by which an innovation is adopted and gains acceptance by members of a certain community.
A number of factors interact to influence the diffusion of an innovation. The four major factors that influence the diffusion process are:
– the innovation itself,
– how information about the innovation is communicated,
– time,
– the nature of the social system into which the innovation is being introduced (Rogers, 1995).
Diffusion research, in its simplest form, investigates how these major factors, and a multitude of other factors, interact to facilitate or impede the adoption of a specific product or practice among members of a particular adopter group.
General Diffusion Theory
The most important fact to consider in discussing diffusion theory is that it is not one, well-defined, unified, and comprehensive theory. A large number of theories, from a wide variety of disciplines, each focusing on a different element of the innovation process, combine to create a meta-theory of diffusion.
The most likely reason why there is not a unified theory of diffusion is that the study of innovation diffusion is a fairly recent field. Rogers (1995) points out that a 1943 study by Ryan and Gross at Iowa State University provided the genesis of modern diffusion research. The Ryan and Gross (1943) study, from the field of rural sociology, used interviews with adopters of an innovation to examine a number of factors related to adoption. The interview-based methodology used in the Ryan and Gross study has remained the predominant diffusion research methodology ever since (Rogers, 1995). A number of researchers from rural sociology (e.g., Fliegel and Kivlin, 1962) and other disciplines (e.g., Weinstein, 1986) have built on the Ryan and Gross' work to conduct studies and develop theories related to the diffusion of innovations.
The researcher who has done the most to synthesize all of the most significant findings and compelling theories related to diffusion is Everett M. Rogers. Rogers' book Diffusion of Innovations, first published in 1960, and now in its fourth edition (Rogers, 1995) is the closest any researcher has come to presenting a unified theory of diffusion. 
Four of the theories discussed by Rogers are among the most widely-used theories of diffusion: Innovation Decision Process; Individual Innovativeness; Rate of Adoption; and Perceived Attributes.
– Innovation Decision Process
The Innovation Decision Process theory  states that diffusion is a process that occurs over time and can be seen as having five distinct stages. The stages in the process are Knowledge, Persuasion, Decision, Implementation, and Confirmation. According to this theory, potential adopters of an innovation must learn about the innovation, be persuaded as to the merits of the innovation, decide to adopt, implement the innovation, and confirm (reaffirm or reject) the decision to adopt the innovation. 
– Individual Innovativeness
The Individual Innovativeness theory states individuals who are predisposed to being innovative will adopt an innovation earlier than those who are less predisposed. Figure 1 shows the bell shaped distribution of Individual Innovativeness and the percentage of potential adapters theorized to fall into each category. On one extreme of the distribution are the Innovators. Innovators are the risk takers and pioneers who adopt an innovation very early in the diffusion process. On the other extreme are the Laggards отстающие who resist adopting an innovation until rather late in the diffusion process, if ever.
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Figure 1. Bell shaped curve showing categories of indivitus innovatveress and

pervertages within each category




Rate of Adoption
The third widely-used diffusion theory discussed by Rogersis the theory of Rate of Adoption. Rate of Adoption theory states that innovations are diffused over time in a pattern that resembles an s-shaped curve. Rate of Adoption theorizes that an innovation goes through a period of slow, gradual growth before experiencing a period of relatively dramatic and rapid growth. An example of how rate of adoption might typically be represented by an s-curve is shown in Figure 2. The theory also states that following the period of rapid growth, the innovation's rate of adoption will gradually stabilize and eventually decline.
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Perceived Attributes
The Theory of Perceived Attributes states that potential adopters judge an innovation based on their perceptions in regard to five attributes of the innovation. These attributes are: Trialability; Observability; Relative Advantage; Complexity; and Compatibility. The theory holds that an innovation will experience an increased rate of diffusion if potential adopters perceive that the innovation: 1) Can be tried on a limited basis before adoption; 2) Offers observable results; 3) Has an advantage relative to other innovations (or the status quo); 4) is not overly complex; and 5) Is compatible with existing practices and values.
Perceptions of compatibility, complexity, and relative advantage have been found to play a significant role in several IT-related adoption studies. Wyner (1974) and Holloway (1977) each found relative advantage and compatibility to be significant perceptions among potential adopters of instructional technology in high schools. Eads (1984) found compatibility was the most important attribute among students and school administrators. Surry (1993) studied the perceptions of weather forecasters in regard to innovative computer based training and found relative advantage, complexity and compatibility were important adoption considerations.
