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May/June 2013
1.1) An innovator could use internal or external routes to exploit an innovation. ARM Holdings chose one (licensing) of three available external routes. Describe two (2) external routes, other than licensing, which ARM Holdings could have used to commercialise its innovation. (2)  (TB – 123)

· Joint Venture
· Spin-Off Company
· New Venture

1.2) Provide appropriate extracts from the case study which show the benefits ARM Holdings derived from licensing its technology. (4) 

Extracts:	
· “Licensing meant that ARM Holdings could focus on design work as a core activity, leaving others to undertake manufacturing”
· “It also enabled ARM Holdings to quickly establish a market presence that in turn enabled the company to exercise a very powerful influence over the sorts of microprocessors used in a variety of consumer products”

1.3) Give four (4) benefits for a licensor of technology that are not mentioned in the case study. (4) (TB – 160)

There is not a clear answer to this that I can find in the TB. 

1.4) Henderson and Clark (1990) use the distinction between component and system knowledge to differentiate four categories or types of innovations. 
Explain which type of innovation best represents the RISC technology. (4) (TB – 36)

Incremental Innovation best describes RISC technology. 
· It involves modest changes from existing product (CISC) to exploit potential of existing design
· The changes were within the confines of the CISC design.
· RISC exploits potential of existing design, using existing technology (CISC)

1.5) Motivate your choice of innovation type in 1.4 with appropriate extracts from the case study. (4) 

Extracts:
· “Essentially the CPU executes a reduced number of commonly used instructions very fast, thereby enhancing the overall speed of the processor”
· “Hitherto CPU’s employed a Complete Instruction Set Computer (CISC) chip that got the hardware of the CPU to do as much as possible per instruction”
· “RISC technology operates on a quite different basis with simple instructions that get the CPU to do less per instruction”

1.6) Define the form of intellectual property right which ARM Holdings would have used to license its technology. (2)  (TB – 132)

It would have used a patent which is a 20 year monopoly right granted by the state to the inventor. It is designed to provide the patent holder with an exclusive right to benefit from it but for a limited time. Exclusivity gives the patent holder the right to prevent others from making or selling a patented product or using a patented process.

1.7) Discuss two (2) functions which a business model performs to enable successful exploitation of innovations. (6) (TB – 12)

· Value Creation
· Activities that enable user to recognize benefit and hence value he/she can gain from invention
· Business model must identify users to whom innovation is of use then articulate the “value proposition”
· When the user sees the benefit he or she will be likely to purchase
· Value Capture
· Extracting value from activities undertaken by innovator
· The value extracted is generally revenue however other gains are possible,

1.8) What would you say is an indication that ARM Holdings has successfully commercialised its RISC technology? Motivate your answer with appropriate extracts from the case study. (4) 

There are many large companies using their technology and their technology can be found in many common consumer products. ARM Holdings also turns over 250 million pounds and employs 1650 people.

The extracts are basically from the last 2 chapters and are self-explanatory.



QUESTION 2
2.1)  Define three (3) models (or routes) which describe how the invention phase can be undertaken. (6)  (TB – 15)

• Incorporate the technology into the current business: 
The company will use the technology within its existing business and will use internal resources to do so. 
• License the technology to a third party (i.e. another firm): 
The company will give rights to another party to use the intellectual property and make payments which could include initial payments and/or royalties. 
• Launch a new venture to exploit the technology in new business areas: 
The company will create a new business, similar to a spin-off, and will within this new business capture the value of the new technology. 

2.2)  Discuss how an existing technology paradigm impacts an industry and existing and new competitors. (4) (TB – 59)

It can transform an industry as new firms embrace the new technology and existing firms who do not or are slow to do so are wiped out. When a paradigm shift occurs it can be very difficult for existing or incumbent firms who have made big investments in irreversible capabilities in production, skills, marketing and product support, as well as production capacity and reputation, to make the transition to the new technology. 

2.3)  The innovation process consists of three stages, namely invention, commercialisation and diffusion. Explain the nature and importance of diffusion with regards to the process and success of an innovation. (4) (TB – 16)

Diffusion is the process by which innovations are adopted and used by consumers, or in the case of process innovations, by other organisations. Diffusion describes the way in which innovations catch on and become popular. Diffusion is the rate at which innovations are adopted and used. Diffusion rarely takes place at a steady linear rate. Instead the normal pattern is for the path of diffusion to exhibit an S curve.


2.4)  Provide six (6) implications (or functions) of the long wave cycle on innovation and technological change. (6)  (TB 49-57)


· The power of the long wave cycle lies in its ability to link technology to economic and social aspects of life. 
· Technological change is cyclical: The long wave shows that technological change is cyclical and that the rate of technological change does not simply accelerating over time. One can therefore expect different effects at different points in time. The cycle predicts what the distinct phases will be, namely: a hesitant start, fast growth, subsequent saturation followed by decline and stagnation as the limits of technology are reduced. 
· Innovation can vary over time: Product innovations that occur early in the long wave cycle give way eventually to process innovations as technology diffuses through the economy. The diffusion of innovations is inherently uneven. In the early stages of the recovery phase only a few firms and individuals will be far-sighted enough to bring forward innovations. In the prosperity phase many firms will follow in the wake of successful pioneers. In the maturity phase, diffusion shifts from products to processes.
· Different types of innovations occur: The long wave cycle reinforces the notion of different types of innovation. In the early phases of the long wave, radical innovations are more likely, while in later phases one can expect to find incremental innovations. 
· Some technologies have a much bigger impact than others: In particular one can differentiate transforming technologies. These innovations are so wide-ranging in their impact that they cause major perturbations in the economic and social system. These technologies are not merely important in themselves, they are also important because of the impact they have on a wide range of industries. As a result their transforming power is much greater than other technologies. 
· Technology changes often go hand-in-hand with institutional changes: The long wave cycle shows how technology changes often go hand-in-hand with institutional changes which include changes in education and training, industrial relations, corporate structures, systems and management, capital markets and the legal framework. Each of the five long waves was associated with significant institutional changes. In the first long wave factory production was introduced. This facilitated the application of new technologies and innovations in textile production and also brought big increases in productivity. These changes led to lower prices, increased demand and major shifts in consumption. In the second wave the institutional changes was joint stock (shares) businesses that facilitated access to greater supplies of capital and permitted larger businesses. In the third wave it was scientific management and the rise of the large corporation. In the fourth wave it was mass production and the large, vertically integrated corporation. The fifth long wave has been accompanied by network structures for organisations, alliances and joint ventures and outsourcing. The significance of the institutional changes lies not just in the impact they have had on the economic and social life of nations but also in the way in which the long wave cycle shows that they are linked to technological change. 
· The long wave highlights the impact of transforming technologies and costs: The railway, for instance, were not only the leading industrial sector in terms of investment and employment generation in the 1800’s but they also had a big impact on the costs of many industrial sectors. The ability to transport coal cheaply reduced dramatically the cost of energy for the whole economy. Similarly in the Internet age developments in information technology have dramatically reduced the cost of storing, processing and transforming information. This in turn has facilitated knowledge acquisition and knowledge transfer, significantly altering the cost base of a wide range of industries. 


3.1)  Theories of innovation have three main contributions to offer when it comes to analysing innovation, namely descriptive, analytical and predictive. 
Explain three (3) benefits of the predictive contribution of innovation theories. (3) (TB – 80)

· The course of events associated with innovation can be anticipated
· Problems and difficulties can be predicted in advance
· There is a scope for planning so that resources can be used more effectively
· There is a greater likelihood of a successful outcome to the innovation

3.2)  The following four theories are associated primarily with technological innovation: the technology S-curve, the punctuated equilibrium, dominant design and absorptive capacity. Discuss three (3) critical factors of the theory of absorptive capacity. (6) (TB – 78)

Three factors in order for an organisation to learn and to be able to use this knowledge:
· Exposure to relevant knowledge, where staff tap into their networks to stay ahead of new developments.
· Presence of prior related knowledge, which is needed so that staff can assimilate new knowledge.
· Diversity of experience, which enables staff to recognise new external ideas and trends and apply appropriate new knowledge.

3.3)  Define sunk costs in the context of innovation. (1) (TB – 72)

· Sunk costs are costs associated with prior investments. These could cover equipment, buildings, systems or even training. Firms make investments all the time, but where the investment is technology-specific the cost of the investment is a sunk. 

3.4)  Explain how sunk costs affect the innovation technology strategy and decisions of an organisation. (2) (TB – 72)

· The key aspect is that the investment cannot be transferred to the new technology – it is sunk in the old technology. If the organisation has invested heavily, then it may be expecting to spread the cost over future output. As a result the organisation may be reluctant to break from the old technology.

3.5)  The seven steps of the generic model of the innovation process include a development stage under which prototypes are developed. Describe the nature of prototypes. (2) (TB – 107)

A prototype is a version of the final product constructed as a one-off. They are constructed on a “jobbing” basis using general purpose equipment rather than specialist equipment. They are often made from different materials than final product.

3.6)  Show the importance of prototypes by discussing four (4) benefits that prototypes contribute to the innovation process. (4) (TB – 108)

· They form the basis of experimentation and testing that lies at the heart of development. Ensures the product works in the way intended.
· They facilitate the integration of components and sub-systems
· They facilitate learning
· They have a part to play in risk reduction.

3.7)  Give two (2) benefits a patent holder may receive by registering a patent. (2)  (TB – 132)

· They will have the exclusive right to benefit from the patented invention for the duration of the patent period.
· It provides the patent holder the freedom to invent without needing to worry about the idea being copied.

4.1)  According to Cesaroni (2003) the case for licensing as opposed to in-house development as a means of exploiting a proprietary technology rests on three factors. Explain three (3) factors that an organisation should consider in its decision between licensing and exploiting the innovation itself. (6) (TB – 160 – 161)

· Complementary assets in production and marketing: Complementary assets are the assets required to support production and sale of products incorporating technology and might include manufacturing expertise, marketing expertise and product support or training. 
· Transaction costs associated with acquiring complementary assets: Transaction costs are the costs of transactions/exchanges associated with in-house development or licensing the technology. 
· Competition in the final product market: Depending on the quantity and nature of competition in the marketplace licensing could prevent other companies from developing an alternative process. 

4.2)  Define a side-entrance strategy. (2) (TB - 166 – 168)

Side-entrance strategy: The central idea behind the side-entrance strategy is achieving market entry via a small niche in the market rather than a full-scale assault on the main market itself. The rationale behind this is that in market niches there may be groups of consumers with particular needs which are not being met, or not being met well, in the main market. Targeting groups of consumers in this way provides an opportunity for the innovator to establish a bridgehead in specific market niches. In this way the innovator gains market presence. As technology matures and costs come down and overall performance improves, the innovation can be extended to the main market.


4.3)  Describe four (4) benefits of a side-entrance strategy. (4) (TB - 166 – 168)

· It avoids head to head competition with well established players in the market.
· Targeting a market niche offers an opportunity to prove a new technology or a new application for a technology.
· There is a scope for learning the technology and thereby enhancing it.
· Only when the technology is has fully proved itself and become fully competitive will it be launched on the mainstream market.

4.4)  Few innovators are likely to have the resources to fund the complete innovation process. It is therefore important to understand the impact that a cash flow gap could have on the success of an innovation. 
Discuss the importance of managing the cash flow gap with regards to the impact of the cash flow on the innovation process and the success of the innovation. (4) (TB – 202)

For innovations various phases of R & D have to be performed prior to the start of sales. If the innovation is radical it could be months or years before product reaches market and sales begin to generate inflow of cash. There is therefore a far larger outflow of cash than inflow initially and this gap needs to be managed in order to sustain cash flow in development of innovation until the cash flow turns positive. 

4.5)  Innovation appears to be something of a spontaneous activity that cannot be managed, but there are many features of innovation that requires effective management. Describe four (4) features or contextual factors of the innovation process that make effective management of this process essential. (4) (TB – 225)

· Uncertainty: Innovation by its very nature involves much uncertainty. For some innovations there will be uncertainty about how a new technology will perform. For others there will be uncertainty about how consumers will react to a new product. Similarly there will often be uncertainty about how customers will react to a new product. There will also be uncertainty about the level of resources or the time required to get an innovation ready for the market. 
· Complexity: Complexity is associated with innovation because the development of something new invariably draws on a variety of different types of expertise. Innovation not only requires technical expertise to get the technology right, it also requires commercial expertise (marketing, finance) to get the product or service ready for the market. The involvement of staff from a range of disciplines inevitably leads to complexity, whether it is communication channels, the transfer of information of just different ways of working. In addition, these days innovation very often requires expertise from outside the organisation which makes things even more complex. 
· Messy/Untidy: Given that one is dealing with something new, innovation does also tend to be messy and untidy. Rarely is innovation straightforward and smooth. Studies show that innovation all too often comprises false starts when avenues cause the course of innovation to take new directions and serendipity as change events give rise to new insights. 
· Disruptive: The fact that one deal with the novel and the new also tends to mean that innovation is disruptive. When the innovation is radical, it can be very disruptive, requiring entirely new ways of doing things. Innovation that is incremental can still be disruptive and lead to significant changes for the organisation. 
· Creative: Innovation almost invariably requires a degree of creativity. While management cannot make people creative, it can through appropriate leadership and organisation, help to provide the conditions in which creativity can flourish. 





Oct/Nov 2012
“I didn’t repeat the questions that were mentioned in the assignments of 2013. There is an exception of a couple of questions where I didn’t realize it was a repeat.”


1.1) Define what a “Dominant design” is. (TB – 74)
· A dominant design is a design or product configuration that comprises “the one that wins the allegiance of the marketplace, the one that competitors and innovators must adhere to if they hope to command a significant market following”

1.2) Provide appropriate facts from the case study why Microsoft Excel is an example of a dominant design. (TB 74-75)
· Users had to buy Microsoft Excel because it was the only spreadsheet for windows available.
· Very quickly it dominated the market and become the one to beat.
· It won the allegiance of the market place & lotus was caught without a windows version. 

1.3) Describe the early stages of the technology innovation, which are characterized by a state of “flux” or “ferment”, by stating appropriate facts from the case study. (TB – 75)
· Product designs and configurations are fluid. There is large numbers of competitors, with a rivalry based on competing designs, each of which is markedly different. No one design stands out.
· “Despite an early lead, within 2 years VisiCalc had more than 20 competitors…”
· “each competitor was able to incorporate additional features into the spreadsheet”

1.4) What happens in the market when a dominant design emerges? 
(TB – 75)
· Competition shifts away from design and towards other variables such as branding, promotion and price.

1.5) Identify the “Shake-out” stage of the dominant design and technology cycle from the case study? (TB – 75)
· There we 20 competitors. Eventually most of the faded and “Lotus 1-2-3”, “Quattro” and “Excel” remained.

1.6) How do dominant designs arise? Describe two (2) possible factors that can give rise to dominant designs. (TB – 76)
· Consumer preference – where a particular package finds favour with consumers in meeting their requirements.
· Market Power – Whether the design becomes the industry standard.
· Regulation – By some government or some form of industry body.

1.7) Was Microsoft Excel a first-mover where spreadsheets are concerned? Motivate your answer with the appropriate facts from the case study. (TB – 163)
· No, a first-mover is about being the first to the market with a new product or service.
· “The first spreadsheet was VisiCalc which appeared about 1980.”
· VisiCalc was the first-mover.

1.8) Give six (6) advantages that a first-mover could enjoy (TB – 164)
· Has the opportunity to establish a technological lead.
· Can protect and contain the technology
· Can acquire scare resources
· Opportunity to build a customer base ahead of competitiors
· Has to scope for building brand recognition
· Acquisition of patents and other intellectual property

1)9) How does the theory of dominant design contribute to our understanding of innovation? Discuss this statement. (TB – 75)
· Innovation is about discovering something new, about commercially exploiting ideas and innovations. Dominant design adds to our definition as the process of design competes and changes to gain market share, and thereby develop something entirely new and innovative.

2.1) Define a business model in the context of innovation
· A business model is an enabling device that is, a tool that allows inventors to profit from their ideas and inventions.

2.2) How does a business model essentially enable innovation?
Discuss the two (2) important functions which a business model performs to enable innovation. (TB – 12-14)
· Value creation: Refers to a series of activities that enable the user to recognize the benefit and thence the value that he or she can gain from the invention. 
· Value capture: Involves appropriating value from the activities undertaken by the innovator.

2.3) Describe “Radical Innovation” as a type of innovation. (SG – 10)
· A radical innovation is a product innovation that brings together a new dominant design that has been put together in a unique architecture, thus creating new uses for these components. 

2.4) Discuss the important implications that the long wave cycle has for technological change. (TB 55-57)
· Firstly, the idea of technological change being cyclical helps to break away from the popular notion that the rate of technological change is simply accelerating over time.
· Secondly, Innovation can vary over time. Product innovation that occur early in the long wave cycle give way eventually to process innovations as a technology diffuses through the economy.
· Third, the long wabe cycle reinforces the notion of different types of innovation.
· Fourth, the long wave cycle shows how some technologies can have a much bigger impact than others.
· Fifth, the long wave cycle shows how technologies often go hand-in-hand with institutional changes.

3.1) Theories of innovation, like any other form or theory, have three mean contributions to offer when it comes to analusing innovation. Describe the thee (3) contributions.  (TB 79-80)
· Descriptive – Includes the identification of key elements, the description of the course of events and how the events are linked so as to provide an accurate account of the process of innovation based on relevant evidence.

Summary: Proving an account for the innovative process.

· Analytical – Uncovering and explain why the innovation occurred.

· Predictive – Allows us to understand why particular innovations succeeded or failed so that others can learn and in the future take actions the will enhance the likelihood of success.

Summary: Explain why innovation has succeeded or failed.

3.2) A study by Jewkes, et al. 1969 showed that despite much speculation that only large firms now have the resources necessary to undertake technology-based innovation, the individual inventor/innovator was alive and well.

Describe three (3) factors that encourage individuals to invent and innovate.  (TB – 90)
· Firstly, there is growth in small-firm sector 
· Secondly, a variety of organizational devices, such as strategic alliance, have enabled small firms to work with 
large firms 
· Thirdly, there has been the increase popularity of spin-off companies.

3.3) Discuss the network model as an innovation strategy. (TB – 118)
· The network model reflects the way that some organisations rely not only on their own internal resources for innovation, but instead draw on external resources.

3.4) Define the concept of copyright. (TB – 141)
· Copyright is the intangible right that comes into effect through creative effort, giving rise to a wide range of creative works including literary, artistic and musical.

4.1) An innovation strategy is concerned with questions such as whether a firm should enter a market, when to enter the market and where to enter the market.
 Describe two (2) advantages of licensing that makes licensing an attractive innovation strategy.  (TB – 161)
· Complementary assets in production and marketing
 - If a company doesn’t have the assets needed to support production and sale of products. Licensing may be more appropriate than in-house development.
· Transaction cost associated with acquiring the complimentary assets – If transactions costs are lower than purchasing the required assets, licensing is a more logical strategy extent of competition.

· Competition in final product market – Licensing may be appropriate depending on the 

4.2) A variety of factors (or drivers) have accounted for growth in technical entrepreneurship. Discuss three (3) of these factors. 
(SG – 63)
· Diffusion of the knowledge. The increased supply of knowledge is a function of the increase in the number of universities and the increase in the amount of science and technology being taught. 
· Staff churn. Most employees are more mobile than they once were. Hence, staff mobility is much greater than it once was and this means individuals are more willing to leave an established company and set up their own technology-based start-up businesses. 
· Role models. There are now more technical entrepreneur role models around and they tend to have much higher public profiles than in the past. 

4.4) How can organizations motivate employees to contribute to innovation? (TB – 235-237)
· Bootlegging – Occurs wgen motivated individuals secretly work on the development of new products based on their own ideas.
· Ideas programmes – Employee-based schemes designed to encourage employees to come forward with ideas. It is a development of the staff suggestion scheme.
Research Clubs – A way of facilitating innovation through collaboration rather than through individuals.


May/June 2012
“I didn’t repeat the questions that were mentioned in the assignments of 2013. There is an exception of 2 questions where I didn’t realize it was a repeat.”

1.6.1) Define what a patent is/ (TB 132)
· A patent is a 20 year monopoly right granted by the state to an inventor.

1.6.2) What is the lifespan of a patent in South Africa? (SG – 46)
· A patent can last up to 20 years.

1.6.3) Describe the purpose of a patent for the owner of the patent 
(SG – 44)
· The patent provides protection for the owner, which gives him or her the right to exclude others from making, using, exercising or disposing of the invention, offering to dispose, or importing the invention.

1.7.2 – What would you say was Bob’s strength as a technical entrepreneur? Motivate your answer with some of the features of technical entrepreneurs as suggested by Autio (1995) and appropriate facts from the case study. (SG – 61)
· A user technical entrepreneur. 
· Bob was a user of his invention. He discovered the invention while using his car in the rain. 
· “Hearing the noise Kearns had his flash of genius – why can’t wipers work like eyelids with a 
blinking action?” 

2.1.1 – How does Dosi (1982) define a technology paradigm? (TB – 58)
· A general area or field of technology in which the search for innovation is conducted by a significant group of innovators, within a particular historical context.

2.2 Theories of innovation have three main contributions to offer when it comes to the analysis of innovation, namely descriptive, analytical and predictive. 

What are the benefits of the prediction of innovation theories? (SG – 25)
· The benefits of prediction are 
- the course of events associated with innovation can be anticipated
- problems and difficulties can be predicted in advance
- there is scope for planning so that resources can be used more effectively - there is a greater likelihood of a successful outcome to the innovation 

2.3.1) Define the first-mover/pioneer strategy (TB – 163)
· The first-mover strategy is about being first to the market with a new product or service. This strategy is the most obvious strategy and is possibly the most appealing for innovation. 

2.3.2) Describe the potential benefits of a first-mover/pioneer strategy 
(TB 163-164)
Some of the potential benefits include:
· An opportunity to establish a technological lead. This well help be more familiar practiced and competent as far as technology is concerned. 
· Secondly, they can protect and contain the technology, potentially through patents or trade secrets and deter revivals for which intellectual property creates a barrier.
· Thirdly, there is an ability to acquire scare resources, thereby 
preempting later arrivals.  
· Fourthly, being the first-to-market provides an opportunity to build a customer base ahead of competitors.

2.3.3) A latecomer/follower strategy has many benefits, but is also associated with risks. Identify some of the risks (disadvantages) of a firm that chooses to adopt a follower/latecomer strategy. (TB - 166)
· The risks are that there is always a possibility of being completely left behind and as a results shut out of the market.

2.4.2) – Define what value creation is. (TB – 12)
· Value creation refers to a series of activities that enable the user to recognize the benefit and thence the value that he or she can gain from the invention.

3.1) O’Sullivan suggests that there are three particular factors that make innovation expensive. Describe these three factors. (TB – 201)
· Resources - A matter of the scale of the resources required in terms of both people and technology.
· Timing – The problem is the length of time taken to achieve a marketable product/service.
· Uncertainty – Makes it difficult to predict either the outcome or the course of events.

3.3) What is meant by the term “Business angel”? (TB – 211)
· Business angels are high net-worth individuals seeking capital gains over the life of their investment in a company.

3.5) Why are personal networks often important when it comes to funding innovation? (TB – 204)
· Because the ability to use friends is likely to be a function of an innovators “Social capital”. These are his or her personal network of friends and acquaintances which can come from recreational interests, previous work experience and even school or college. 

4.2) Several practices and schemes have been developed to enable employees to contribute actively to innovation. Describe three of such practices or schemes. (TB 235-237)
· Bootlegging – Occurs when motivated individuals secretly work on the development of new products based on their own ideas.
· Ideas programmes – Employee-based schemes designed to encourage employees to come forward with ideas. It is a development of the staff suggestion scheme.
· Research Clubs – A way of facilitating innovation through collaboration rather than through individuals. 

4.3) The typology of internal corporate venturing according to Tidd and Turins (1999) include four arrangements. Define a “dedicated business unit” arrangement. (TB – 230)
· A separate entity that remains within the existing organization structure. This kind of arrangement is only suitable for innovations with a very short development phase. 

4.4) How can corporate culture have a profound effect on innovation? 
(SG – 77)
· Corporate culture can have a profound effect on innovation via the value it places on things like challenging existing ideas and practices, willingness to take risks, and the stigma attached to failure.











SECTION 2 - TUTORIALS

Assignment 2
1.1) Who or what was the source of Bob’s innovation?
· Bob or the user 
· “Hearing the noise Kearns had his flash of genius – why can’t wipers work like eyelids with a 
blinking action?” 

1.2 Provide two (2) reasons why users are increasingly becoming the source of innovations. (TB – 92)
· Improvements in communication such as the appearance of the internet as well as cheaper and better telecommunications empowered users. 
· The growth of the media have given users much improved access to each other and to manufacturers and suppliers, as well as much approved access to knowledge. 
· Improvements in computing. Examples for computing include CAD, spreadsheets and project-management software that has enabled users to develop their own new product development capability. 
· Greater levels of education which include increased rates of participation in higher education, have given users both an increased knowledge capacity and greater access to knowledge. 
· Growth of open innovation has provided users with another route to market. 

1.3 Value creation and value capture are key aspects of business models. Describe the three (3) business models that were identified by Chesbrough (2003a) to enable firms to convert technological potential (i.e. inventions) into economic value. (TB – 15)
· Incorporate the technology into the current business:
The company will use the technology within its existing business and will use internal resources to do so. 
· License the technology to a third party (i.e. another firm):
The company will give rights to another party to use the intellectual property and make payments which could include initial payments and/or royalties. 
· Launch a new venture to exploit the technology in new business areas: 
· The company will create a new business, similar to a spin-off, and will within this new business capture the value of the new technology.


1.4 How long did it take for Bob to capture the value of his innovation? Motivate your answer with an appropriate fact from the case study.
Two scenarios could be used to calculate the time to value capture:
· 20 years: The film shows it was to take Kearns 20 years of legal battles but eventually in 
1990 a jury ruled that Ford has infringed Kearns’ patent, and the car giant agreed to pay him 
$10.2 million. 
· 28 years: The film begins in 1962 when Kearns was driving his Ford Galaxie in Detroit. 

1.5 What was the value of Bob’s innovation in 1990? Motivate your answer with an appropriate fact from the case study.
· 10.2 million US dollars 
· The film shows it was to take Kearns 20 years of legal battles but eventually in 1990 a jury 
ruled that Ford has infringed Kearns’ patent, and the car giant agreed to pay him $10.2 million. 

1.6 Provide two (2) methods of bootstrapping used by Bob. Motivate your answer with appropriate facts from the case study.
· He used his basement as an office and working space and therefore did not pay any rental and save overheads each month. “Working at home in his basement Kearns devised an electronic timer for the wiper comprising a transistor, a capacitor and a variable resistor”. 
· He did not use expensive patent lawyers but used the help of his friend and therefore saved a lot of legal fees. “Having patented this innovation with the help of a friend”. 

1.7 Why was it important for Bob to register a patent? Use appropriate facts from the case study to motivate your answer.
· It was very important for Bob to register the patent as this protected his intellectual property in order for him to take anyone to court who infringed on his patent. If he had not done so he would not have been able to claim damages from Ford. 
· Bob would not have been able to capture the value of his invention had he not registered and kept renewing his patent for the duration of the legal case. 
· “As the film shows it was to take Kearns 20 years of legal battles but eventually in 1990 a jury ruled that Ford has infringed Kearns’ patent, and the car giant agreed to pay him $10.2 million”. 

1.8 In which category of technical entrepreneur would you say Bob is? Use appropriate facts from the case study to motivate your answer.
· A user technical entrepreneur. 
· Bob was a user of his invention. He discovered the invention while using his car in the rain. 
· “Hearing the noise Kearns had his flash of genius – why can’t wipers work like eyelids with a 
blinking action?” 

1.9 Describe the three (3) models (routes) that describe how the invention phase of innovation can be undertaken. (TB – 92)
· Individual model or heroic route: The inventor is portrayed as a hero, battling against all odds, isolated, lacking support and short of resources. 
· Corporate model or closed route: In this model corporate research and development facilities in the form of R&D laboratories are the main engine of invention. 
· Open model/route: The open model of invention recognises that there are other external sources like large corporations which having developed new technologies decide not to commercialise them. Open models are flexible and could incorporate inventions coming the internal route and being commercialised via the external route. 

1.10 Which route did Bob Kearns follow for his idea to become an invention? Motivate your answer with appropriate facts from the case study.
· • Individual model or heroic route.
• “Hearing the noise Kearns had his flash of genius – why can’t wipers work like eyelids with a 
blinking action?”
• “Working at home in his basement Kearns devised an electronic timer for the wiper 
· comprising a transistor, a capacitor and a variable resistor”.

Question 2

2.1 Innovation appears to be something of a spontaneous activity that cannot be managed. Describe the five (5) contextual factors that make effective management of innovation essential. (TB – 225)
· Uncertainty: Innovation by its very nature involves much uncertainty. For some innovations there will be uncertainty about how a new technology will perform. For others there will be uncertainty about how consumers will react to a new product. Similarly there will often be uncertainty about how customers will react to a new product. There will also be uncertainty about the level of resources or the time required to get an innovation ready for the market. 
· Complexity: Complexity is associated with innovation because the development of something new invariably draws on a variety of different types of expertise. Innovation not only requires technical expertise to get the technology right, it also requires commercial expertise (marketing, finance) to get the product or service ready for the market. The involvement of staff from a range of disciplines inevitably leads to complexity, whether it is communication channels, the transfer of information of just different ways of working. In addition, these days innovation very often requires expertise from outside the organisation which makes things even more complex. 
· Messy/Untidy: Given that one is dealing with something new, innovation does also tend to be messy and untidy. Rarely is innovation straightforward and smooth. Studies show that innovation all too often comprises false starts when avenues cause the course of innovation to take new directions and serendipity as change events give rise to new insights. 
· Disruptive: The fact that one deal with the novel and the new also tends to mean that innovation is disruptive. When the innovation is radical, it can be very disruptive, requiring entirely new ways of doing things. Innovation that is incremental can still be disruptive and lead to significant changes for the organisation. 
· Creative: Innovation almost invariably requires a degree of creativity. While management cannot make people creative, it can through appropriate leadership and organisation, help to provide the conditions in which creativity can flourish. 

2.2 O’Sullivan (2005) suggests that there are three particular factors that make innovation expensive. Discuss these three (3) factors. (TB 200-201)
· Huge resources required for innovation: Resources in terms of the matter of scale or resources required in terms of both people and technology. The innovation process is complex, goes through multiple stages and requires attention of staff from a range of functional specialities. This all requires resources. 
· Timing problems create the gap between the outflow and inflow of funds: Timing refers to the length of time taken to achieve a marketable product/service. Financial support must be sustained during the time of the innovation process. Only when the innovation process is complete is there the prospect of a corresponding inflow of funds. 
· Uncertainty furthermore makes it difficult to predict either the outcome or the course of events. The path of innovation is rarely smooth. There is also the chance that the innovation will fail in the marketplace and the anticipated future inflow of funds does not occur. 

Question 3
3.1 What is your understanding of a technology paradigm? (TB – 58)
· • According to Dosi (1982) technology paradigms represent a general area or field of technology in which the search for innovation is conducted by a significant group of innovators, within a particular historical context.

3.2 What are the importance and the value of technology paradigms? (TB – 58)
· Technology paradigm plays a big part in setting limits to the field of enquiry by defining the rules of the game. 
· Technology paradigm could have a powerful exclusion effect that confines the efforts and technological imagination of engineers and whole organisations, making them blind to other technological possibilities. 
· When a technological paradigm occurs it represents/indicates major discontinuity or shift in thinking. 

3.3 According to Cesaroni (2003) the case for licensing (external route to innovation) as opposed to in-house development (internal route to innovation) as a means of exploiting a proprietary technology rests on three factors. A firm could decide that these factors mean it is not wise for the firm to exploit the innovation itself and it should instead aim to transfer the technology to a third party (Smith 2010: 160). Describe these three (3) factors. (TB – 160-161)
· Complementary assets in production and marketing: Complementary assets are the assets required to support production and sale of products incorporating technology and might include manufacturing expertise, marketing expertise and product support or training. 
· Transaction costs associated with acquiring complementary assets: Transaction costs are the costs of transactions/exchanges associated with in-house development or licensing the technology. 
· Competition in the final product market: Depending on the quantity and nature of competition in the marketplace licensing could prevent other companies from developing an alternative process. 

Question 4
4.1 Explain the nature of the contribution that business angels can make to the process of innovation. (TB – 211)
· Due to business angels being very wealthy, self-made and interested in a broad range of business opportunities they offer knowledge, insight and experience. 
· Business angels typically invest in start-up situations and are motivated by fun and a desire to contribute to a successful venture as a desire for financial gain. 
· Some business angels, like the income-seeking, are serious about business issues and contributing to the financial success of the venture is high priority rather than personal satisfaction. 
· Business angels complement the formal venture capital market and represents private- sector finance rather than commercial bank and corporate funders. 
· Business angels normally provide capital after the immediate start-up phase and before the company has reached a size where it is likely to be of interest to venture capitalist. 
· Business angels may even contribute to the due diligence required by venture capitalists. 
· Business angels perform a valuable networking function by bringing together innovator, 
capital and management expertise.


4.2 Discuss the following statement with reference to the cash flow gap: “The best place for an innovator to get funding is a bank.” (TB 200-215)
· The discussion should include the different phases of the cash flow gap and which funder is best suited for each phase. The cash flow diagram is not required as part of the answer but it is required that students refer or address the phases and types of funding as displayed in the cash flow diagram.
· Included in the dicussion should be information on the following factors: the nature of innovation (high resources required, long time before return received, uncertainty of success) and the priorities and mandates of banks (risk averse, seek collateral, lack of specialised innovation and industry knowledge). 
· It is recommended that the discussion includes information on the several specialist institutions that provide adivce and funding for innovation like the Techonology Innovation Agency (TIA). The conclusion should reflect that a bank is not the best place for an innovator to get funding. 

Assignment 3
1) Innovation embraces both invention and commercialisation, while diffusion is closely associated with it. Discuss this statement. (TB – 5-9; 16-17 & 54)
· Innovation: Innovation is about the commercial exploitation and application of ideas and inventions, so that they can be traded in the marketplace. Innovation embraces both technological and creative dimensions (normally associated with invention); together with a commercial dimension that involves the exploitation of the invention to turn it from a model or prototype into something that is available in the market for consumers to purchase. Innovation includes invention and all the activities that facilitate the introduction of new or improved products and services onto the market. 
· Invention: Invention forms part of the process of innovation. Inventions involve new ideas, new discoveries and new breakthroughs. These are developed via a process of experimentation to arrive at a workable invention. Invention typically forms part of the research and development of a product, service or process. When an invention has been created it is not normally ready for mass production at a cost and level of reliability that meets the demand for everyday use. 
· Commercialisation: Not all inventions make it as far as the marketplace. Commercialisation typically involves the development part of research and development which includes ensuring that an invention is able to work reliably and safely, not only in the laboratory or workshop, but in the hands of the actual users, and is capable of being produced in quantity in a manufacturing context. Commercialisation also involves a range of business activities such as marketing, organisation and finance. These activities are required to prepare the invention for the market, in particular to ensure that potential users are aware of it and can gain access to it. 
· Diffusion: Diffusion is the process by which innovations are adopted and used by consumers, or in the case of process innovations, by other organisations. Diffusion describes the way in which innovations catch on and become popular. Diffusion is the rate at which innovations are adopted and used. 
· The relationship amongst the above concepts: Innovation includes invention and commercialisation while diffusion is not part of innovation. Diffusion is closely associated with innovation as it describes the rate at which consumers adopt the innovation. In some cases diffusion can be relatively slow, in other cases, as with many Internet related services such as eBay and Facebook, it can be very rapid.

2) Few innovators are likely to have the resources to fund the whole of the innovation process. It is therefore important to understand the innovation cash flow as it could have a major impact on the success or failure of an innovation. Draw a diagram to depict the innovation cash flow.
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3) Discuss the implications and importance of the long wave cycle. (TB 49-57)
· The power of the long wave cycle lies in its ability to link technology to economic and social aspects of life. 
· Technological change is cyclical: The long wave shows that technological change is cyclical and that the rate of technological change does not simply accelerating over time. One can therefore expect different effects at different points in time. The cycle predicts what the distinct phases will be, namely: a hesitant start, fast growth, subsequent saturation followed by decline and stagnation as the limits of technology are reduced. 
· Innovation can vary over time: Product innovations that occur early in the long wave cycle give way eventually to process innovations as technology diffuses through the economy. The diffusion of innovations is inherently uneven. In the early stages of the recovery phase only a few firms and individuals will be far-sighted enough to bring forward innovations. In the prosperity phase many firms will follow in the wake of successful pioneers. In the maturity phase, diffusion shifts from products to processes.
· Different types of innovations occur: The long wave cycle reinforces the notion of different types of innovation. In the early phases of the long wave, radical innovations are more likely, while in later phases one can expect to find incremental innovations. 
· Some technologies have a much bigger impact than others: In particular one can differentiate transforming technologies. These innovations are so wide-ranging in their impact that they cause major perturbations in the economic and social system. These technologies are not merely important in themselves, they are also important because of the impact they have on a wide range of industries. As a result their transforming power is much greater than other technologies. 
· Technology changes often go hand-in-hand with institutional changes: The long wave cycle shows how technology changes often go hand-in-hand with institutional changes which include changes in education and training, industrial relations, corporate structures, systems and management, capital markets and the legal framework. Each of the five long waves was associated with significant institutional changes. In the first long wave factory production was introduced. This facilitated the application of new technologies and innovations in textile production and also brought big increases in productivity. These changes led to lower prices, increased demand and major shifts in consumption. In the second wave the institutional changes was joint stock (shares) businesses that facilitated access to greater supplies of capital and permitted larger businesses. In the third wave it was scientific management and the rise of the large corporation. In the fourth wave it was mass production and the large, vertically integrated corporation. The fifth long wave has been accompanied by network structures for organisations, alliances and joint ventures and outsourcing. The significance of the institutional changes lies not just in the impact they have had on the economic and social life of nations but also in the way in which the long wave cycle shows that they are linked to technological change. 
· The long wave highlights the impact of transforming technologies and costs: The railway, for instance, were not only the leading industrial sector in terms of investment and employment generation in the 1800’s but they also had a big impact on the costs of many industrial sectors. The ability to transport coal cheaply reduced dramatically the cost of energy for the whole economy. Similarly in the Internet age developments in information technology have dramatically reduced the cost of storing, processing and transforming information. This in turn has facilitated knowledge acquisition and knowledge transfer, significantly altering the cost base of a wide range of industries. 

4) Differentiate and evaluate the six (6) different models of the innovation process. (TB 105-121)
· The generic model: The generic model of the innovation process highlights the main steps that have to be undertaken, shown as a particular sequence starting with the generation of an idea or research leading to a new discovery at one end, and the unfinished product going onto the market at the other. The generic model is an idealised model designed to highlight the activities that have to be undertaken. In real life innovation is rarely as neatly packaged as this. The steps or stages will often not be as clearly differentiated as shown in the model, some may even be absent, and some may not come quite in this sequence. However, for the purpose of explaining the nature of the various activities associated with innovation, it is helpful to use an idealised model and portray innovation as taking place as a generic process comprising the well-defined steps or stages. The steps include in the generic model are: insight/research, development, design, market evaluation, product engineering, market/pilot testing and full scale manufacturing and launch.
· Other models: While the generic model of the innovation process enables the various activities associated with innovation to be identified, it does not reflect the range of different approaches to innovation that are available. In particular it fails to take into account some of the newer models of the innovation process that have been introduced in recent years. Five of these models are now described. 
· Technology Push (closed model): The technology push model is very much the traditional perspective on the process of innovation. It is effectively the research-led version of the generic model. One of the features of the model is that it is driven by developments in science and technology. It assumes that more technology, brought about by additional expenditure on research and development, will lead inexorably to more innovation. The process is entirely linear and sequential, each stage following on from the completion of the previous one. The stages in the technology push model include: basic science, design and engineering, manufacturing, marketing and sales. The model virtually ignores the marketplace, which is portrayed as being passive and simply taking what technology has to offer. An industry where the innovation process does take place in very much this way is the pharmaceutical industry. 
· Demand Pull (closed model): In the demand pull model the role of the market is central. In the demand pull model the market forms the source of ideas for new innovations. Knowledge of consumer requirements is seen as driving research and development rather than the other way around. This demand pull model is appropriate for mature technologies/industries where firms’ innovations effort is devoted to minor improvements that are better at meeting consumers’ requirements. The stages in the demand pull model include: market need, development, manufacturing and sales. 
· Coupling (closed model): The coupling model includes “feedback loops”. The lines of communication between the various functions carry a two-way traffic. The coupling model has a series of distinct functions or stages, but they are interacting and interdependent. Each phase is also linked or coupled to the marketplace and the state of technology. The stages of the coupling model include: idea generation, research design and development, prototype production, manufacturing, marketing and sales and the market place. 
· Integrated (closed model): The integrated model relies on project teams that integrate various functions. Under such arrangements the functions are brought into the new product development process from the start, and joint group meetings ensure that issues such as manufacturability are considered early in the process rather than near the end. Team-based new product development therefore represents a much more integrated process. 
· Network (open model): The network model represents a fifth generation innovation process. This model reflects the way in which some organisations increasingly rely not only on their own internal resources for innovation, but instead draw on external resources, either for development of major sub-systems and components or undertake specific phases of the innovation process. This is normally achieved through alliances, agreements and contracts with third-party organisations. While developments in information technology and communications have helped to make the type of collaborative innovation implied in the network model viable, the use of this approach is not entirely the result of facilitating factors.

Rising consumer expectations and increasing emphasis on choice and variety have also helped to fuel an increasing emphasis on innovation and new-product development. Thus, businesses anxious to provide consumers with ever greater choice have increasingly sought to look outside their own organisations for ideas and technologies. By looking outside their own organisation for ideas and technologies they have access to a greater range of capabilities.

The network model is a form of open innovation, because it relies on a measure of externalisation in order to complete the activities required for innovation. With open innovation firms utilise external resources for innovation in one of two possible ways: 1: Taking internally generated ideas and using an external route to market via a third party organisation or 2: actually sourcing ideas themselves from external organisations, with subsequent development taking place internally using the firm’s own resources/facilities.

5) Describe the following innovation strategies with the internal routes to innovation, namely: (TB  163-169)
· first-mover/pioneer strategy 
· follower/late-comer strategy 
· side-entrance strategy 
· derivative strategy 

· First-mover/pioneer strategy: The first-mover strategy is about being first to the market with a new product or service. This strategy is the most obvious strategy and is possibly the most appealing for innovation. Its intuitive appeal lies in the fact that most people probably picture innovation as being rather like a race, and a first-mover, by being first to get to an innovation to the market, is the race winner. 
· Follower/latecomer strategy: A follower/latecomer strategy or sometimes even described as an imitator strategy, involves a wait-and-see approach, rather than perceiving innovation as a race in which being first is critical. The idea is to deliberately hold back when a discontinuity occurs and technological advances mean that innovation is eminent, in order to see how both the market and the technology adapt to the innovation. When it becomes clear that there is a high level of consumer acceptance in the market or the number of competing designs begins to show signs of diminishing, then and only then does the latecomer enter the market. 
· Side-entrance strategy: The central idea behind the side-entrance strategy is achieving market entry via a small niche in the market rather than a full-scale assault on the main market itself. The rationale behind this is that in market niches there may be groups of consumers with particular needs which are not being met, or not being met well, in the main market. Targeting groups of consumers in this way provides an opportunity for the innovator to establish a bridgehead in specific market niches. In this way the innovator gains market presence. As technology matures and costs come down and overall performance improves, the innovation can be extended to the main market.
· Derivative strategy: A derivative strategy essentially involves applying a new technology to an existing product to create a new product. The original product will already have a presence in the market and the derivative strategy aims to capitalise on this existing market position, in order to gain market entry for the “new” product. Hence a derivative strategy is something of a hybrid strategy. For established products with a reputation it can be an attractive strategy.

6) Analyse the seven (7) factors that lead to the growth and development of technical entrepreneurs. (TB – 190-193)
· Diffusion of knowledge: We now live in an age where knowledge is now much more plentiful, especially scientific and technical knowledge, and more diffused than it was in the past. This increased supply of knowledge is a function of the increase in the number of universities and the increase in the amount of science and technology being taught. The net result of the increased supply of knowledge is that knowledge, particularly technical knowledge, is no longer confined to the research and development laboratories of large companies. Knowledge is quite literally all over the place and much more accessible. 
· Mobility of staff (Staff Churn): In general most employees are more mobile than they once were. It is now much rarer for employees to stay with the same business for life and many of the services and benefits provided by companies, including pensions and educational qualifications, are much more transferable than they once were. Certainly staff mobility is much greater than it once was and this means individuals are probably more willing to leave an established business and “go it alone” by setting up their own technology-based start-up business than they once were. 
· Improved institutional support: It is now considerably easier to become a technical entrepreneur than it once was. In the educational field there have been changes, particularly changes surrounding universities that now provide a variety of facilities that facilitate entrepreneurship both for students and academic staff. These include courses in business and management, the provision of incubators and science parks and much greater willingness to allow staff to engage in commercial activities and spin-offs. Financial institutions such as banks now provide more support tailored to the needs of technical entrepreneurs, including the provision of specialist technology sections that fund high- technology start-ups and spin-offs. Governments also provide financial support in the form of grants. 
· Availability of and access to venture capital: The existence of venture capitalist provides would-be entrepreneurs with a specialist source of finance that can fund growth and expansion. Venture capitalist is special financiers who invest in companies with a view to further their growth and eventual capital gain. Not only that, venture capitalist, by virtue of their experience are well versed in the particular needs of technical entrepreneurs. In addition, business angels – high-wealth individuals who invest in companies – who represent a form of informal venture capital, are often not only willing to provide loan finance, they will also provide management expertise, based on their own experiences. This all means that it is now easier to be a technical entrepreneur because appropriate funding to finance new technical start-up ventures is available.
· Increased use of open innovation: Open innovation, by placing external technologies/ideas and external paths on the same level of importance as that reserved for internal technologies/ideas and internal paths under conventional closed innovation, provides a clear role for technical entrepreneurs. The value of such arrangements is that they allow technical entrepreneurs to specialise in particular technological applications while allowing the large firms to specialise in the provision of complementary assets such as marketing, distribution and product support capabilities. 
· Nature of new technologies: Technical entrepreneurship has also been bolstered by the nature of many of the newer technologies that have emerged over the last 50 years. Many of the technologies of the mid-twentieth century; such as chemicals, pharmaceuticals, aerospace and nuclear engineering required huge amounts of capital and large expensive facilities. The scale of these requirements acted as a barrier to entry for new start-ups. In contrast many of the new technologies to have emerged in the last 30 years are much more mobile and flexible. This all forms part of the move towards knowledge-based economies. The result has been a significant reduction in one of the barriers to technical entrepreneurship. 
· Existence of more role models: There are now many more role models of technical entrepreneurs around and they tend to have much higher public profiles. Thirty years ago in contrast, technical entrepreneurs were comparatively rare, and little was heard of them. 
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1.1) When did Coover realize the potential of cyanoacrylate? Motivate your answer with sentences/statements from the case study.
	“When a researcher destroyed an expensive piece of optical equipment by accidently bonding its lenses with a drop of cyanoacrylate.”

1.2) When do you think the great breakthrough happened with the marketing of this adhesive? Motivate your answer with statements from the cast study.
	The great breakthrough happened when the glue became a commercial success, according the case study this was when “The patents had expired and several other companies started developing their own versions.

1.3) For what use do you think was this product described in the case study best known for?
	As the product as progressed. The product in the cast study is best known as an adhesive glue, now called super glue.

1.4) Coover remained proud of this invention, as described in the case. What is the difference between invention and innovation? (SG – 3)
	Invention – discovering something new.
	Innovation - changing what has been invented and applying it commercially.

1.5) According to the theory of punctuated equilibrium, why do you think is the rate of innovation in general not constant? (SG – 26)
	Punctuated equilibrium is an evolutionary theory. Technology does not evolve on a continuous basis, but via a succession of “fits and starts”. According to Tushman and Anderson (1986), “technology change is a bit-by-bit cumulative process until it is punctuated by a major advance”. 

1.6) Where do innovations in general come from? (SG – 29, TB - 88)
	Generally, innovations comes from individuals.
? Not sure about this one



1.7.3) In section 25 of the Patent Act, Act 57 of 1979 (SA) you will find a number of items that shall not be an invention for the purpose of this Act. Give five examples of such items. (TB – 133)
	Scientific theories, mathematical models and aesthetic creations are excluded. Computer software and business methods are also excluded.

2.1) While science and technology are different, they are nonetheless connected. In recent times, not only has the relationship between science and techonology become closer, but development and advances in science have increasingly led to development in technology. Differentiate between the concepts of science and technology. (TB 48-49)
	Science is all about understanding, while technology is all about how to make things. For technology to succeed it is not always necessary to understand the details behind the science, but to be able to apply the science. Science involves the process of observation, the development of hypotheses and the systematic collection of data in order to arrive at an explanation. Technology, on the other hand, is embedded in products, services, people and organisations.

Although science and technology are different, they are dependent on each other for the reasons mentioned above. Changes in technology lead to changes in innovation. Technologies become the catalyst between science and innovation.

2.2) The theory of absorptive capacity places a great deal of emphasis on an organisations ability to learn. Identify three factors by Cohen and Levinthal (1990) as being critical in developing and extending an organisations capacity to learn, and thence it’s ability to assimilate and to apply new ideas. (TB 78; + Definitions added)
Three factors in order for an organisation to learn and to be able to use this knowledge:
	(1) Exposure to relevant knowledge, where staff tap into their networks to stay ahead of new developments.
	(2) Presence of prior related knowledge, which is needed so that staff can assimilate new knowledge.
	(3) Diversity of experience, which enables staff to recognise new external ideas and trends and apply appropriate new knowledge.


2.3) What are sunk costs and how do they affect technology strategy? (TB – 72)
	Sunk costs are costs associated with prior investments. These could cover equipment, buildings, systems or even training. Firms make investments all the time, but where the investment is technology-specific the cost of the investment is a sunk. The key aspect is that the investment cannot be transferred to the new technology – it is sunk in the old technology. If the organisation has invested heavily, then it may be expecting to spread the cost over future output. As a result the organisation may be reluctant to break from the old technology.

2.4) Rothwell (1994) identified five models of the innovation process of which the network model is one. What are the most important features of the network model of the innovation process, and why do you think has the network model of innovation become popular in recent years? (TB 118-119)
	The Network model brings together the best of all fields – either from within the organisation or from the outside, as necessary. Expertise from the outside is brought in through joint-venture teams, alliances, agreements and contracts. Consumer expectations are such that companies have to produce products quickly and efficiently. The Network model allows companies to build on existing internal and external expertise to accommodate consumer expectations. Outside experts bring with them new ideas and new technologies that would take the organisation too long to create internally.

In recent years improvements technology have made the network model popular.

3.1) What do you think is the Sony Walkman an example of architectural innovation? Motivate your answer. (TB 37-38)
	When the sony walkmen first came out it was a highly innovative new product, but it involved little or no new technology. So Sony had to improve the components of the walkman and change the configurations to create a new type of audio product. Doing this emerged a different kind of system with a different kind of architecture.

3.2) The idea of a long cycle or long wave (and technological change) was analyzed by Nicholai Kondratiev (1892 to 1938), a Russian economist who founded and directed the Institute of Conjuncture in Moscow in the 1920’s. Explain what the Kondratiev long wave cycle is. (TB 49-50)
Kondratiev was the first to describe the idea of long-life cycle. Where the business life cycle is seen to be between five to 10 years, the technological life cycle is much longer (eg computer technology has been developing rapidly since the 1980s). This is called the long-wave cycle.

Examples of Kondratiev’s long-wave technology cycles include the following:
	Cotton, iron and water power – 1780 to 1830
	Railways, steam power and steamships – 1830 to 1880
	Electricity, chemicals and steel – 1880 to 1930
	Cars, electronics, oil and aerospace – 1930 to 1980
	Computers, telecommunication and the internet – 1980 onwards

3.3) To progress from an idea to a product or service that is on the market and available for consumers to purchase involves a number of activities that are linked together to form a process. Distinguish the seven steps in this innovation process and describe each step in short. (TB 105-114)
	1) Insight/research - It begins with an insight that gives rise to an idea, or a new discovery as the result of research.
	2) Development - This step involves taking the idea and turning it into a working product. 
	3) Design - Once the product has been tested and is a working prototype, the designer is responsible or adding the attributes required by consumers.
	4) Market evaluation - Market evaluation plays a vital role in presenting an accurate picture of the potential value of a new product or service.
	5) Production engineering - This phase is concerned with how the product will be manufactured.
	6) Market/pilot testing - Once it has been confirmed that the product can be made cost-effectively, further testing will be required to ensure that it is acceptable to the market.
	7) Full-scale manufacture and launch - During this phase, machinery is tested to ensure that it is functioning and interacting effectively.

3.4) Dodgson (2000) described a technology strategy as comprising “the definition, development and use of technological competencies”. Thus, technology strategy is concerned with decisions about the technology that an organization uses in order to deliver products and services to customers. What are the technology-related decisions likely to be included? (TB – 156)
	Which technologies should an organisation employ?
	How much money should the organisation invest in technology?
	How should the technology be developed?

4.1) In terms of strategic decisions about innovation the most crucial question is clearly the question if the company should enter the market with its innovation. Describe four reasons why a firm would like to take an external route to innovation. (TB – 159)
	Lack of resources. The company may lack the necessary finance to exploit the technology, the facilities and/or the staff.
	Lack of knowledge. The company that developed the technology may not have sufficient knowledge of manufacturing, marketing or distribution channels.
	A poor fit with the company’s strategy. The technology may be one that has applications in markets that are too small, too remote or too specialised to be of value to the company that has developed the technology.
	Lack of reach. It may be that the company does not have the global reach to market technology applications in all markets.

4.2) Complete the figure (table) below to recognize the variations in technology and markets when differentiating the four types of technical entrepreneur. (Write only the number and correct answer in your answer book, eg 1-8) (TB – 186 fig. 93)
	1. Technology innovators
	2. Paradigm innovators
	3. Application innovators
	4. Market innovators
	5. Emerging
	6. Market 
	7. Scientific
	8. Technology

4.3) Business biographies provide an invaluable insight into the ways in which innovators fund the innovation process. What is particularly revealing is the extent to which many innovators fund at least the early stages of the process, by not paying for it. 

Define bootstrapping, and motivate why innovators often resort to it as a way of funding innovation. (TB 205-206)
	Bootstrapping is where the innovator finds legitimate ways of not paying for goods/services or paying a lower price. 

Innovators often resort to bootstrapping because it can keep their costs to a minimum by working from home, which is both convenient and rent-free. The innovator can also use facilities that belong to the parent company, use second-hand equipment, and get help from friends and networks on a part-time basis without having to pay for their services.

4.4) Corporate culture referrers to the shared values and beliefs, both implicit and explicit that shapes the behaviours and experiences of individuals working within an organization. (Haragadon, 2003)

In general, organisations with a strong record of innovation will have a corporate culture that values and promotes certain items. Discuss five of these items. (TB – 238)
	Outward-looking orientation. The organisation has strong links to external parties (eg. users, competitors, professional groups, knowledge sources).
	Facilitating communication. A culture that facilitates communication is one where lateral links across the organisation are strong and communication is easy and frequent, thereby helping to bring people with different perspectives into contact with each other so as to facilitate the transfer of knowledge.
	Openness to new ideas. Openness is characterised by a sense of freedom where individuals feel able to experiment and try things out.
	Challenging established ideas. This is about not taking things for granted, in particular a willingness to challenge and question the status quo.
	Acceptability of failure. Innovations do not always succeed and therefore a culture of accepting and tolerating failure is essential if innovation is to be encouraged.
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