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Learning Objectives of the Lecture:
To impart basic knowledge to undergraduate students on the topic of:
· Introduction to Technology
· Indigenous Technology
· Sustainable Development
· Appropriate Technology
· Impact of Appropriate Technology
· Importance of Technology Transfer
· Impact of Technology on Society

[bookmark: _Toc113929441]Technology
The word technology is derived from two Greek words; “techne” means craft and “logy” means scientific study of. Hence, the literal meaning of the word technology is the “scientific study of craft”. The word craft implies methods and inventions which enables humans to control or adapt to their environment. (Sedhai, 2015). Technology can also be termed as application of accumulated knowledge and application of skill, expertise, process and inventions. (Wiki, 2022). This effectively explains that the scope of the word technology is not limited to appliances, devices, skills or expertise but also includes the process and knowledge. Technology can also be briefed as systematic application of organized knowledge and tangibles (tools and material). According to Richard C. Dorf “Technology is science plus purpose. While science is the study of the laws of nature, technology is the practical application of those laws toward the achievement of some purpose or purposes. One may define technology as the organization of knowledge for the achievement of practical purposes. A more expanded definition of the term is a use of devices and systematic patterns of thought and activity to control physical and biological phenomena in order to serve man’s desire with a minimum of resources and maximum of efficiency.” (Dorf, 2001). All descriptions of technology note that its primary uses are industrial and commercial. Its secondary uses are for military and health and safety goals. Clearly, technology is used for practical purposes. Technology has also been described as the application of science to industrial and commercial objectives. Moreover, many have defined technology as the machines, processes, methods, materials, tools, and devices applied to industrial and commercial objectives. Technology can also be termed as information on how a product is to be made along with the complete description of tools and techniques and machines required for the process. The forms of technology can be machinery, equipment, documents, process or skills. Technology is the practical use of human knowledge to extend human abilities and to satisfy human needs and wants. It involves turning natural items into useful products (IGI Global, 2022). The areas of science, technology and engineering are related but different. Technology advances by adapting, so each new product is an improvement over an existing one. New inventions are almost always based on earlier accomplishments (Open Learn, 2022).
[bookmark: _Toc113929442]Need for Technology
The need for technology is easily evident in today’s society. However, while we are familiar with technology around us and are fully dependent on them, we usually don’t give a thought to what is the need for technology or why do we need a particular technology. The most common answer to this question would be that technology solves our problem. This is how development of a technology takes place, with the need to address a problem. Technology is also used to improve the pre-existing solution and hence strive for continuous development to a better solution for a problem. Technology has evidently been instrumental in increasing our work efficiency. The efficiency is not limited to an individual but as an organization whole which enables us to do efficient work while saving considerable amount of time. Technology also saves cost while making decision making faster. With the use of technology, we have vast knowledge at our disposal which helps us to accomplish any task with ease. 
[bookmark: _Toc113929443]Indigenous technology
Indigenous technology can be defined as the information, skill and techniques on how a product is to be made without external sponsorship (Tharakan, 2017). These technologies are developed over course of time by the society itself. Generally, most of the indigenous technology in context of Nepal have been sustainable with minimum impact to environment. Some of the indigenous technologies found in Nepal are water mill (paani ghatta), lokta paper manufacturing (Nepali kaagaz/paper), pottery, clay products, bamboo ware, woolen textiles etc.

[bookmark: _Toc113929444]Sustainable development 
Sustainable development has been defined as the development that meets the needs of the present, without compromising the ability of future generations to meet their own needs. (SDC, 2022). Development generally addresses one particular need, without considering the wider or future impacts. The impact of such development are severe and ranges from global climate change to dependence of non-renewable fossil fuel based energy sources. The long term consequences of the unsustainable development can be more severe. Hence, it is of utmost importance in focusing on sustainable development. Basic framework of the sustainability has three major aspects which are: 
· Social Development
· Environmental Protection
· Economic Development
[bookmark: _Toc113929445]Appropriate Technology
The term appropriate technology was originally coined as intermediate technology by the economist Ernst Friedrich “Fritz” Schumacher in his book “Small is Beautiful”. There have been many definitions of Appropriate Technology (AT), however most of them are agreeable on the concept of addressing the human need through compatibility with the local, cultural and economic conditions.
“Appropriate Technology (AT) is now recognized as the generic term for a wide range of technologies characterized by following features:
· Low investment cost per work place
· Low capital investment per unit output
· Organizational simplicity
· High adaptability to a particular social cultural environment 
· Sparing use of natural resources
· Low cost of final product or high potential for employment
(Jequir, 1979)
According to Darrow and Rick (1978), Appropriate Technologies:
· Are low in capital costs
· Use local materials whenever possible
· Create jobs, employing local skills and labor
· Are small enough in scale to be affordable by a small group of farmers
· Can be understood, controlled and maintained by villagers wherever possible, without high level of western style education.
· Can be produced out of a small metal working shop, if not in a village itself.
· Suppose that people can and will work together to collectively bring improvements to their communities, recognizing that in most of the world important decisions are made by groups rather than by individuals
· Involve decentralized renewable energy sources, such as wind power, solar energy, water power, mechanic gas, animal power and pedal power (such as in that highly efficient machine, the bicycle)
· Make technology understandable to the people who are using it and thus suggest ideas that could be used in further innovations
· Are flexible so that they can continue to be used or adapted to fit changing circumstances
· Do not involve patents, royalties, consultant fees, import duties, shopping changes; practical plans can be obtained free or at low cost and no further payment is involved.
(Darrow, Keller, & Pan, 1981)
Appropriate technology addresses the need of the society in consideration. It reflects an approach to technological development. It raises the livelihood of the society in a sustainable manner (from the perspective of environment, social and economic). Commonly accepted features of AT are small-scale, decentralized, labor intensive, energy efficient, environmentally sound and locally controlled (Wiki, 2022). Meaning of Appropriate Technology also varies according to different sector. However, it is characterized by:
· Creative and sound engineering
· Recognizes the social, environmental, political, economic, as well as, technical aspects of a proposed technological solution to a problem society is facing.
· Generally appropriate technologies are smaller scale technologies, that are ecologically and socially benign, affordable, and often powered by renewable energy.
[bookmark: _Toc113929446]Characteristics of Appropriate Technology
Hence, the characteristics feature of appropriate technology can be summarized as follows:
· It should meet the actual needs of the people
· It should be financially affordable by the users
· It should be sustainable socially, economically and environmentally as well.
· It should be manufactured locally utilizing local resources
· The AT should utilize the clean/renewable energy
· The technology-based equipment should be installed and maintained locally.
· The technology should have either very low or no environmental impact. 
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The successful implementation of appropriate technology should result in following:
· Maximization of output 
· Maximization of the availability of consumption goos
· Maximization of the rate of the economic growth
· Reduction of unemployment
· Regional development
· Promotion of political development
· Improvement in quality of life.
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When an appropriate technology is going to be introduced to a society, following steps will guide for successful introduction of the technology to the society.
Need Assessment
Firstly, with consultation among community with their direct involvement, the community need should be assessed through pre-feasibility and detail feasibility studies.
Information Collection
Various information regarding usage of the existing and mature technologies should be collected regarding their drawbacks as well as their impact in the society. 
Assessment of energy sources 
Now, various types of energy sources which are available locally should be assessed. The energy sources may be solar energy, wind energy or hydropower. 
Identify Technology
After load and energy source identification we have to match the energy source to the appropriate technology suitable for the region according the energy source available in the region. 
Evaluation of impacts
The possible impacts of the technology on technical, social, economic, practical, environmental and political aspects should be studied so as to accept the identified technology or not. While evaluating the impact of the technology, following questions should be asked. The positive answers to the questions will result in positive approach towards the technology. These questions helps in ensuring the implementation of appropriate technology is successful in the targeted region. However, not every answers should be positive.
Technical
· Is the technology mature?
· Does it produce acceptable quantities and quality?
· Is it suitable for depending on the local geography and climate?
· Does the technology use local materials and energy?
· Is it build on locally known technologies?
· Is the technology appropriate?
Economic
· Are the initial investment and maintenance costs are low?
· Is the technology competitive with other technologies
· Is technology compatible with overall development plans?
· Are benefits enjoyed locally?
Social
· Are local people involved in decision making?
· Are existing or easily acquired skills used?
· Are meaningful jobs created?
· Is local labour used?
· Is the impact gradual rather than sudden?
· Does the technology encourage rural development?
Cultural
· Is the technology culturally sensitive
· Does the local community engage in an ongoing dialogue with the technology providers?
· Consideration of diversity of cultures?
Environmental
· Is the local damage minimized?
· Is the global damage minimized?
· Can renewable energy be used?
· Is the technology environmentally sustainable?
Political
· Does the technology rely on non-local support?
· Does the technology strengthen the local area?
· Are the poor the beneficiaries of the technology?


Adaptation of the technology 
Now, the technology may need to be adapted according to social, cultural and technical considerations of the local region. 
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[bookmark: _Toc113929450]Definitions
Gary Matkin (Technology Transfer and the University)
“Technology transfer is defined as the transfer of results of basic and applied research to the design, development, production and commercialization of new and improved products, services or processes. That which is transferred is often not really technology but rather a particular kind of knowledge that is a precursor of technology. The transfer process emphasizes the value and protection of the intellectual product of the researchers.” (Matkin, 1990)
“Technology Transfer (TT) refers to the process of conveying results stemming from scientific and technological research to the market place and to wider society, along with the associated skills and procedures, and is as such an intrinsic part of the technological innovation process.” (European Commission, 2022)
“Technology transfer is the movement of data, designs, inventions, materials, software, technical knowledge or trade secrets from one organization to another or from one purpose to another. The technology transfer process is guided by the policies, procedures and values of each organization involved in the process.” (TWI, 2022)
In many cases Technology Transfer is also referred to as ToT (transfer of technology). It is the knowledge transfer of scientific researches and technological developments to wide range of users who can use or further develop the technology. Technology transfer is even more important in current scenario where collaborative efforts are required globally to address global challenges (European Commission, 2022). Technology transfer includes not only scientific and technical factors, but non-scientific and non-technical factors are also of major importance. Successful transfer of technology is as important as the solving the technical problems. Intellectual Property is an important aspect of the technology transfer. Good or high quality research does not guarantee successful technology transfer. General awareness and willingness at both level of organizations is important. Knowledge regarding risk finance and intellectual property management are necessary components. It is important to realize that the word technology in no way suggest a finished product. When an equipment is transferred from one region to another, in which there is some kind of embodied technology, it does not necessarily mean the transfer of technology.
The transfer of technology should mean
· Know how to maintain and repair it
· Knowledge to undo and reproduce it (reverse engineering)
· Produce new equipment based on the technology to better adapt to various different situations
[bookmark: _Toc113929451]Steps of Technology Transfer
Depending on various aspects, steps of technology transfer can include various complex process starting from research to societal deployment (TWI, 2022). Various universities, research institutions and organizations have OTT (Office of Technology Transfer)
Common steps can be
· Research and discovery
· Development, Evaluation and protection of the technologies
· Marketing and licensing agreements
· Development of products
· Revenue management
· Further research (based on financial returns)
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Technological innovation is only possible with proper technology transfer which helps in promoting scientific and technological research, skills and the procedures to wider society (TWI, 2022). Technology transfer is important to ensure commercialization of invented technology (USGS, 2022). It also helps in promoting economic development through commercializing innovative technology.
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