













Define the concept of innovation
An Innovation is an idea, practice or object that is perceived as new by an individual or other unit of adoption (Rodgers 1995)
or
Innovation is the successful exploitation of ideas (IDT 2004)


Discuss the 3 forms of innovation in terms of their use – provide examples:
1.	Product innovation
Products are tangible products that either help to solve everyday problems or make life easier. Product innovation is usually associated with a high novelty value that attracts consumers. 

2.	Service innovation
A service innovation involves the providing of a new or significantly improved service to the consumer. Have less novelty value and are therefore often overlooked. Computer Technology has had a drastic impact on services. Customers are more discerning and speed and quality of service are expected. The internet has also enabled many businesses to reach markets that were previously unreachable and to offer new services. 

3.	Process innovations
As far as the public is concerned, process innovations are regarded as the least important, although it is these innovations that probably have the biggest impact on our lives. The novelty value of these innovations is seen as low, and they therefore seem to be less exciting. Example –n assembly line. Process innovations typically benefit the corporate sector by improving the efficiency of their production or service delivery processes, thereby lowering their costs. Such innovations should also benefit consumers indirectly as lower costs eventually feed through into lower prices.



Generally, strategy entails one of three generic strategies- list and discuss them:
· Business strategy. Looks at the whole business and how it can achieve its long-term goals. It also answers the question: “how does the business compete?”

· Functional strategy. Covers functional areas such as marketing, human resources and operations – they operate at levels below the business strategy and they determine how each of the functional areas supports the business strategy.

· The product strategy. Below functional strategy is the product strategy. It sets out a road map for the long term development of products and services - It therefore sets out a long term development vision for the product and how it fit in with the overall direction of the organization.  

List and discuss the determents of Technology Strategy (4) 
Technology strategy: 
Definition: “is the development and use of technology competencies”
The technology strategy main focus is on core technologies.  Technologies development address two issues:  
· Breadth of the technologies that are core technologies and their depth; Breadth revers to  the range of technologies used
· depth refers to the level of expertise associated with technologies
the technology strategy therefore plays a very important part in the competitiveness of an organisation – especially in those organisations where technology is a crucial feature, such as computing for example.



Define a technical entrepreneur (3):
is the finder of a company that have been affiliated with the source of technology before establishing the company.
The business idea of this company is normally based on exploiting advanced technological knowledge, that was developed or acquired from a source of technology.
The company that is controlled and managed by an entrepreneur or group of entrepreneurs with a high degree of technological expertise.

Briefly describe in which industries/business the term ’technical entrepreneur’ is prevalent (1):
· technology-based business as that was founded by entrepreneur(s) with a high degree of technological expertise.



Generally we distinguish between 4 types of technical engineers – briefly list and describe them:
1. Application innovator. This entrepreneur utilises established technology in established markets to produce what are essentially complementary products, for example software houses that tend to provide specialist solutions using established software principles with established software languages.

2. Market innovator. This innovator aims to develop new markets with existing technologies. The technology is generic and does not have to possess any radical features. An example is Message Gate, the anti-spam software firm that spun off from the Seattle-based aircraft manufacturer, Boeing.

3. Technology innovators. They rely on new technologies and these technologies may well be associated with scientific breakthroughs. These technologies go into new products that are sold in established markets. An example is biotechnology companies that offer biodegradable materials.

4. Paradigm innovators. The entrepreneur delivers a new product concept based on a new technology into a new and undeveloped market. Mark Shuttleworth’s internet security start-up, “Thawte”, would be an example here.



















BACKGROUNDS OF TECHNICAL ENTRPRENEURS: 
1. Research technical entrepreneur group

· This group comes mainly from an academic or research background and possesses a varying degree of business knowledge.
· Includes individuals whose previous employment experience was in universities or public-research laboratories.
· Many continue to retain links with their former employer.

2. Producer technical entrepreneur group

· These entrepreneurs come from an industrial background and have been involved with product development.
· They normally come from large industrial organisations and have a engineering, design or project management background.
· They all have a strong technical background and some also possess managerial experience.


3. User technical entrepreneur group

· This group of entrepreneurs has had extensive consumer experience.
· They often come from a marketing/sales background.
· They use the demand-pull process of innovation, and they base their business on what the consumer wants and needs.
· The consumer dictates what type of product/service the entrepreneur will sell.
· Technical entrepreneurs have a generic knowledge of technology and use their informal relationships with consumers to develop new applications.


4. Opportunist technical entrepreneur group

· This group of entrepreneurs has identified an opportunity in the market.
· They may not have much technical background, but they know how to use their networks to exploit an opportunity.
· Their business knowledge and their ability to recognise an opportunity is more valuable to their business than their technical knowledge.
· Eg a teacher, insurance clerk, a personal assistant.

Discuss four determinants of a technology strategy – write a short report on these and how each is applied (10 point question) 
Definition:  “development and use of technology competencies”
Technology strategy is concerned with decisions about the technology that an organisation uses in order to deliver goods and services to its customers. These decisions are likely to include:
1. Which technologies should the organization employ?
2. How much money should and origination invest in the technology?
3. How should the technology be developed? 
It is also argued that Technology strategy is to do with the set of technological capabilities that the firm chooses to develop. All organisations employ one or more type of technology.
The technology strategy focuses on the core technologies that plays a crucial role in a firm’s competitive advantage. Therefore the Technology Strategy is concerned with the long term development of a firm’s core technologies that make up the technology base of the organisation.
The development addresses therefore two main issues:
1. The breadth of the technology – which includes the range of core technologies used: which is set narrowly if the technology base is highly specialized or broadly when a range of different technologies are used 
2. The depth of technology - which is the knowledge and level of expertise associated with using the said technologies: the higher the level of expertise needed the greater the depth.
Therefore, the technology strategy can play a crucial part in the competitiveness of an organisation, especially when technology is a crucial feature of and organisation in a high technology industry, for example a computing. 

 


1. Write down the five different models of innovation and provide a brief description of each

MODELS OF THE INNOVATION PROCESS (114 PSB)
1. Technology-push

· The Technology push model is based on the idea that innovation is driven by Research & Development.
· It follows the sequential steps, but mostly works on guideline driven processes.
· It assumes that more technology, brought about by additional expenditure on R&D will lead to more innovation.
· The model virtually ignores the marketplace, which is portrayed as being passive and simply taking what technology has to offer.
· For example the pharmaceutical industry.

2. Demand pull

· The Demand-pull model is dictated by the market.
· This model acknowledges consumer sophistication and consumer wants and needs.
· In the Demand-push model, the ideas are generated by the market, that is, consumers’ wants and their needs.
· The market forms the source of ideas for innovations.
· Knowledge of consumer requirements is seen as driving research and development rather than the other way around.
· This model of the innovation process is appropriate for mature technologies/industries where firms’ innovation effort is devoted to minor improvements that are better at meeting consumers’ requirements.

3. Coupling

· In the Coupling model, businesses acknowledge that both technology push and demand pull innovation processes are flawed, as they rely on innovation being a linear, sequence process.
· Each department works on its own piece of the process without giving input into the next department.
· The coupling model acknowledges that both technologies and the market are sources of ideas.
· Although there are still distinct functions, these stages interact with each other and are interdependent. 
· A crucial difference between this model and the earlier ones is the presence of “feedback loops”. 
· The lines of communication between the various functions carry a two-way traffic.
· No longer can functions operate on an “over the wall” basis, forgetting about the process once their immediate tasks have been completed.
· In the coupling model one has a series of distinct functions or stages, but they are interacting or interdependent.

4. Integrated

· Integrated model encourages Team-based new product development.
· The Integrated model encapsulates the advances in information technology.
· Functional teams are brought into the development cycle right from the beginning, so functions are integrated from the start, which means that problems are dealt with early on.

5. Network

· The Network model brings together the best of all fields – either from within the organisation or from the outside, ass 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.
· Companies anxious to provide consumers with ever greater choice have increasingly sought to look outside their own organisation for ideas and technologies.
· By looking outside they have access to a greater range of capabilities.


2. Which one provides the best explanation of innovation? Just if your choice


What are the benefits to be gained from being the first to market an Innovation?
1. First mover/pioneer strategy.
· This stage is about being first to market with a new product or service. 
· It is the most obvious strategy and probably the most appealing for innovation.
· Sony – walkman
· There are a number of factors put forward as potential benefits of a first-mover strategy:
· First-mover has an opportunity to establish a technological lead, thereby becoming more familiar, more practiced and more competent as far as the technology is concerned.
· First-movers who can protect and contain technology, perhaps through patents or trade secrets, can deter rivals for whom intellectual property rights form a barrier to entry.
·  The ability to acquire scarce resources, thereby pre-empting later arrivals in the market. The scarce resources might include locations, suppliers or distribution facilities.
· Being first-to-market provides an opportunity to build a customer base ahead of competitors.
· Other possible benefits include: the scope for building brand recognition, shaping consumer preferences by positioning a product in the minds of consumers, and the acquisition of patents and other intellectual property rights that may deter potential competitors.

Benefits:
· Opportunity to establish a technological lead, become more familiar, more practiced and more competent
· Headstart enable firm to get further along the “learning curve”
· Can establish technological leadership. Can use intellectual property as a barrier to entry
· Ability to acquire scare resources
· Ability to build customer base
· Each represent a barrier to entry

Why do process Innovations tend to occur during the later phases of the long-wave cycle?
With surplus capacity and falling returns during the third phase, which is the
recession stage of the long-wave model, there is a limit to technological advances and price competition becomes intense. It is at this stage that the focus on innovation shifts to process innovations…



Distinguish between component and system knowledge. How are these related to innovation?

• Component knowledge. This refers to knowledge about each of the components that perform a well-defined function within the broader system of the product.

• System knowledge. This refers to knowledge about the way the components are integrated and linked together.


Use the theory of the Technology S-curve to distinguish between radical and Incremental types of Innovation:


1.	Radical innovation
Radical innovation refers to a completely new design and entails the use of a new set of components linked together in new architecture (eg the iPod). 
Is normally the result of a major technological breakthrough or the application of a new technology? It involves a high level of novelty. Are comparatively rare. 
Disruptive technology – bringing significant changes in markets and industries, often leading to high levels of uncertainty.

2.	Incremental innovation

Incremental innovation groups together those products that have been changed by improving the components. These are not changes to the products themselves, but improvements to the existing components (for example changes to packaging).

Involves modest changes to existing products/services to exploit the potential of an existing design. The level of novelty is low. Commonest type of innovation. Gradual improvements in knowledge and materials associated with a particular technology lead to most products and services being enhanced over time. For example new models of the iPod. 

3.	Modular innovation

Modular innovation uses the design and architecture of an existing product and then employs the newly designed components. For example the clock radio. Modular innovation does not involve a whole new design. Modular innovation does, however, involve new or at least significantly different components. The use of new or different components is the key feature of modular innovation, especially if the new components embrace a new technology. 

4.	Architectural innovation

In the case of architectural innovation, the design and components remain the same, but new linkages are used. For example the Sony Walkman. 
The essence of an architectural innovation is the reconfiguration of an established system to link together existing components in a new way.


Radical Innovation
· Non-linear and discontinuous, involving step change
· Whole new design
· New dominant design
· Rare
· Ask new set of questions
· Disruptive technology
· More far-reaching consequences

Incremental Innovation
· Change build on firms expertise in component technology
· Most common
· Technology improve rather than replace
· Linear-process of continues change
· Favor existing players

1. Radical innovation

Radical innovation refers to a completely new design and entails the use of a new set of components linked together in new architecture (e.g. the iPod). 
Is normally the result of a major technological breakthrough or the application of a new technology. It involves a high level of novelty. Are comparatively rare. 

Disruptive technology – inducing significant changes in markets and industries, often leading to high levels of uncertainty.





2. Incremental innovation

Incremental innovation groups together those products that have been changed by improving the components. These are not changes to the products themselves, but improvements to the existing components (for example changes to packaging).

Involves modest changes to existing products/services to exploit the potential of an existing design. The level of novelty is low. Commonest type of innovation. Gradual improvements in knowledge and materials associated with a particular technology lead to most products and services being enhanced over time. For example new models of the iPod. 


If the sources of Innovation are diverse, what are the Implications of this for companies that are keen to innovate?
· It is often only the big organisations that have the resources to follow trends (innovation became increasingly technology based and required extensive research and development).
· If they are to retain their competitive edge, large organisation know they must spend large sums of time and money on innovation.
· There is no proof that the size of the organisation determines with the number of innovations that are successful.
· The greater flexibility that open innovation provides has enabled large corporations to continue to play a very important part in innovation, only now they sometimes innovate with someone else’s technology rather than their own.

There are many definitions for technology, ranging from the "art of Industrial sciences" to organizational dimensions Define technology formally
Technology can be described as the application of science. Technology is concerned
with practical knowledge of how to do things and how to make them. For example,
computer technology is used in communication, manufacturing and research.





What are sunk costs? How do these affect the technology strategy?
· Sunk costs are cost associated with prior investments. These could cover equipment, buildings, systems, or even training. 
· The problem of sunk costs could thus prevent an organisation from making the necessary changes as quickly as its competitors. 

In real Life It Is difficult to break down the steps In the Innovation process. Some Inventions Involve more defined steps than others In the process of turning them Into a commercially viable product explain the different steps In the generic model of the Innovation process
The steps in the innovation process
1. Insight/Research – R&D - Invention
2. Development – R&D - Invention
3. Design - Commercialization
4. Market evaluation- Commercialization
5. Production engineering - Commercialization
6. Market/Pilot testing- Commercialization
7. Full scale manufacturing & launch- Commercialization

The research and development phase*
Insight/research
It begins with an insight that gives rise to an idea, or a new discovery as the result of research. Some innovations and particularly technological ones are the product of a big investment in research, while others are more the result of individual human ingenuity. 

Development
This step involves taking the idea and turning it into a working product. This phase will produce a product that can be showcased and used for feasibility studies, but will still need extensive work to get it ready for the market. This phase involves a lot of testing, model development and prototypes.

Design
Once the product has been tested and is a working prototype, the designer is responsible for adding the attributes required by consumers. For example: • the precise shape of the product
• the tolerances to which it will be manufactured
• the materials to be used in manufacture
• the process by which the product will be manufactured
The design phase will include the drawings which will specify the form of the product and also the details of geometry, materials and tolerances of all the components that make up the final product. The design has to appeal to the consumer. Manufacturing details will specify the process of manufacture and try to make the process as cost-effective and easy as possible. All this will have to be done within certain budgetary constraints.

Market evaluation
Market evaluation plays a vital role in presenting an accurate picture of the potential value of a new product or service. Without a clear perspective on the value proposition, there is a risk that the value of a new product or service remains unquantified. This in turn raises the prospect that those developing the new technology may overvalue it – resulting in poor sales and ultimately a failed innovation.

Production engineering
This phase is concerned with how the product will be manufactured. Whereas prototypes are usually made on a one-off basis, the final product is likely to be manufactured in substantial quantities and this calls for different processes and skills.

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. Pilot testing has less to do with developing the product and more to do with ensuring it is safe for the consumer to use.

Full-scale manufacture and launch
During this phase, machinery is tested to ensure that it is functioning and interacting effectively. The commissioning process is intended to prove the system and ensure that it is functioning as planned. Manufacturing staff are recruited and trained and manufacturing can then begin. Manufacturers normally use the ramp-up system; this means they initially start producing small quantities and then increase capacity as they become more familiar with the process and product.


· The market launch phase essentially requires the coordination of different activities, such as:
· Ensuring that retail outlets have appropriate stocks 
· Booking advertising space
· Designing and producing advertisements
· Booking exhibition space
· Ensuring that literature about the product has been designed, written and printed
· Informing the press and ensuring that they have had time to familiarize themselves with the product.


Technology involves a variety of strategic decisions In fact, specific strategies exist to develop and enhance an organization's technology and to link this to the business strategy

When is licensing likely to be an attractive technology strategy?
· A licensing agreement gives the company the right to produce a product the intellectual property right of which belong to another company.
· The licensee produces the product with the owner’s consent.
· Small companies with intellectual property rights can often not afford to produce the product themselves and give large companies the right to produce these products for a fee.
· One of the attractions of licensing agreements is that the inventor does not have to complete the final stages of the innovation process, such as manufacturing and distribution.
· Licensing not only means that the innovator does not have to find the capital expenditure required to build or buy the assets required, it also reduces the risk.

Briefly explain each of the six ways in which organizational acquire new technologies (12)

What is the difference between a manager and an entrepreneur? (4)

What is a strategic alliance and why have organization increasingly turned to them as a means of facilitating Innovation? (2)

What role does the godfather play and why is it Important for Innovation? (2)
Godfather. This is something of a “behind-the-scenes” role, involving the provision of political support to those involved in innovation, through a capacity to “pull strings.”
A godfather has to be able to exercise power and influence in the organisation.


How effectively does the theory of punctuated equilibrium explain Innovations In the music Industry?

1. PUNCTUATED EQUILIBRIUM

· A radical innovation often leads to incremental innovation. 
· With the new technologies come new skills, new abilities and new knowledge.
· Many companies are entrenched in old traditions and it becomes difficult for them to make the switch to the new technologies.
· The problem of sunk costs could thus prevent an organisation from making the necessary changes as quickly as its competitors. 
· Management might have a personal commitment to the old technology and internal politics sometimes hamper the transition to the new.
· All these factors could be limiting for an organisation, meaning that it will confine itself to incremental innovations, thereby prolonging the period of equilibrium. 
· However, sooner or later, the new and radical technology will lead to discontinuities that will upset this equilibrium.
· Eventually, times of technological and market uncertainty create a gap, enabling new entrants to enter the market.

· Eventually the stability is broken by a radical innovation that is highly disruptive, bringing the period of stability and equilibrium to an end.
· As the technology becomes better understood the changes become incremental and stability and equilibrium return.

· If working conditions have changed very little in a long time, they may have become so widely accepted and so deeply ingrained in the organisation that they have become traditions.
· Sunk costs are cost associated with prior investments. These could cover equipment, buildings, systems, or even training. 
· Internal political constraints can arise for all sorts of reasons. 
· If management have a strong commitment to the old technology – perhaps by virtue of their training or their knowledge – they may well be reluctant to embrace a new technology they know little about. Not only will this lead to a reluctance to innovate on their part, it may even stop others from pursuing innovation.
· All these factors serve to constrain or limit the responsiveness  of existing firms.

· During a period of equilibrium, net entrants would normally find they were at a disadvantage to incumbents, but when technological discontinuities arise and a process of ferment occurs, the tables may be turned.
· New entrants can respond more effectively to the new conditions precisely because they are unencumbered by the baggage of an old technology, traditional ways of doing things and an outdated view of the world.







Lohen and Levlnthal (1990) describe the notion of absorptive capacity as the ability of a firm to recognise the value of new, external information, assimilated it and apply It to commercial ends ' Which three elements do they believe are critical In
developing and extending an organization's capacity to learn and hence Its ability to
assimilate new Ideas? Substantiate your answer (10)

Three factors are vital 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 recognize
·  new external ideas and trends and apply appropriate new knowledge. 

· Absorptive capacity is more sophisticated than other theories since it looks at how the organisation acquires new knowledge and how it applies such knowledge. 
· Many organisations fail because, although they spot new trends, they cannot integrate and apply these trends in their own organisation.

· Absorptive capacity is concerned with the ability of a firm to recognise the value of new, external information, embrace it and apply it to commercial ends.

The Innovation strategy is a plan of carrying out Innovation Discuss the two forms of
product/ Innovation strategies we consider with respect to their advantages and
disadvantages Which would you prefer and why?


Briefly explain each of the six ways in which organizations acquire new technologies (12)


Explain the meaning of the following figure by means of the predictable course of the long wave cycle. Also Indicate the Implications of the long wave cycle (14)
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The recovery phase, during which discoveries are developed into new opportunities
for investment, growth and employment.

(2) The prosperity phase, during which a broader market is reached through diffusion.

(3) The recession phase, during which technological advancement is limited owing to
pricing competition.

(4) The depression phase, during which the pricing competition comes to a head, which leads to declining profitability.

[bookmark: _GoBack]
Explain the main reasons for the failure of Innovations (7)

Why are only a small number of Innovations "radical"?


Ideas come from anywhere Once a problem has been recognised, an organization normally puts a group of people together to brainstorm Ideas This Is not always the
way that Innovation comes along Innovative Ideas suddenly come to a person, sometimes after years of studying the problem and without any logical explanation The sources of Innovation fuel the generation of Ideas Discuss the following methods
In generating Ideas as a platform for Innovation. (8)

A - Association
B - Adaptation
C - Analogy
D - Serendipity / Chance


Innovation does not happen on demand It can happen at any time, but If an organization Is set up correctly It will create an environment where Innovation ls more prevalent Discuss each of the following aspects which organizations need to look at  (20)

A - Corporate culture
B - Architecture/structure
C - Strategic alliances
D - Organlsatlonal roles


Innovation requires funds for development and Implementation Mostly funding needs to happen before the products or services go to the market In order to prevent cash flow problems
Discuss this problem (funding), relating It to the Innovation process (8)

Explain the term venture capital and Its relevance to Innovation (4)

Draw a table and differentiate between the technology push and demand pull models in the Innovation process Comment on the ability of each of these models to enhance Innovation (8)


What Is the difference between Invention and Innovation? (6)
· Innovation is a subset of invention and requires a different range of capabilities.
· Invention is the identification of opportunities / new ideas that can be turned into products
· Innovation is turning the unique idea into a product of service in the market place.
· Innovation: “is an idea, practice or object perceived as new by an individual or different unit of adoption” – Rodgers 1995
·    

According to the theory of punctuated equilibrium, why do you think is the rate of innovation In general not constant? (3)

Where do Innovations In general come from? (3)
he glue only really became a commercial success after the patents had expired and several other companies began developing their own versions", as stated In the case study
Define what a patent Is (3)
· A patent is a 20year monopoly right granted by the state to an inventor. 
· It gives the inventor a breathing space to develop and sell their products without direct competition.
· A patent must be registered at the patent office: technical description must be supplied and a fee paid.
· The main function of a patent is to stimulate and encourage innovation


What Is the lifespan of a patent In South Africa? (1)

In Section 25 of the Patent Act, Act 57 of 1978 (SA) you will find a number of Items that shall not be an invention for the purposes of this Ad Give five examples of such Items (5)

While science and technology are different, they are nonetheless connected In recent times, not only has the relationship between science and technology become closer, but development and advances In science have Increasingly led to development In technology Differentiate between the concepts of science and technology (8)

The theory of absorptive capacity places a great deal of emphasis on an organization's ability to learn Identify the three factors by Cohen and Levlnthal (1990) as being critical In developing and extending an organization's capacity to learn, and thence Its ability to assimilate and to apply new ideas. (3)

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? (4)

The Idea of a long cycle or long wave (and technological change) was analysed by Nichols! Kondratlev (1892 to 1938), a Russian economist who founded and directed the Institute of Conjuncture In Moscow In the 19206 Explain what the Kondratlev long wave cycle is (6)



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 (6)

Define bootstrapping, and motivate why Innovators often resort to It as a way of funding Innovation (5)

Complete the figure (table) below to recognise 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, e g 1 - 8)        (4)
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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 (5)

Provide reasons why users are increasingly becoming the source of Innovations. (3)

Value creation and value capture are key aspects of business models Which three business models were Identified by Chesbrough (20038) to enable firms to convert technological potential (s e inventions) into economic value? (3)

Define what a patent Is (2)

What as the lifespan of a patent In South Africa? (1)
Describe the purpose of a patent for the owner of the patent. (2)

Describe the three routes to Invention. (6)


How does Dosi (1982) define a technology paradigm? (1)
According to Dosi (1982), technological paradigms represent a general
area or field of technology in which the search for innovation is conducted by a
group of innovators within a particular historical context. 

What Is the importance of a technology paradigm? (2)
The technology paradigm borrows heavily from science; in particular the notion
that scientific paradigms are used to identify particular scientific schools of thought
(Kuhn 1970).


What are the benefits of the prediction of Innovation theories? (2)
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

A latecomer/follower strategy has many benefits, but Is also associated with risks. Identify some of the risks asks (disadvantages) of a firm that chooses to adopt a follower/latecomer strategy. (2)

According to Cesaronl (2003) the case for licensing (external route to Innovation) as opposed to In-house development (Internal route to Innovation) as a means of exploding a proprietary technology rests on three factors A firm could decide that these factors mean It ls 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)
· Descrie these three factors. (3)

· Define what value creation Is. (2)

O'SuIIlvan suggests that there are three particular factors that make Innovation expensive. Describe these three factors. (3)

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. (10)

What ls meant by the term "business anger? (1)

Explain how "business angels" can contribute to the process of Innovation. (3)

Why are personal networks often Important when It comes to funding Innovation? (2)

Innovation appears to be something of a spontaneous actuality hat cannot be managed. There are many features of the context within which Innovation takes place that make effective management essential Discuss the five contextual factors that make effective management of Innovation essential. (10)

Several practices and schemes have been developed to enable employees to contribute actively to innovation. Describe three of such practices or schemes (6)


The typology of internal corporate venturing according to Tidd and Taurins (1999) Include four arrangements Define rededicated business unit" arrangement. (2)


How can corporate culture have a profound effect on Innovation? (2)


Describe three available external routes (3)


Give four (4) benefits for a licensor of technology (4) 



Explain which type of Innovation best represents the RISC technology. (4)

Discuss two (2) functions which a business model performs to enable successful exploitation of innovations (6)

Define three (3) models (or routes) which describe how the Invention phase can be undertaken (6)

Discuss how an existing technology paradigm Impacts an Industry and existing and new competitors (4)

The Innovation process consists of three stages, namely invention, commercialization and diffusion. Explain the nature and Importance of diffusion with regards to the process and success of an Innovation. (4)

Provide six (6) Implications (or functions) of the long wave cycle on Innovation and technological change (6)

Explain three (3) benefits of the predictive contribution of innovation theories. (3)

Discuss three (3) critical factors of the theory of absorptive capacity (6)

Define sunk costs in the context of Innovation. (1)

Explain how sunk costs affect the Innovation technology strategy and declension of an organisation (2)

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)

Show the Importance of prototypes by discussing four (4) benefits that prototypes contribute to the Innovation process (4)

Give two (2) benefits a patent holder may receive by registering a patent. (2)

Explain three (3) factors that an organization should consider In Its decision between licensing and exploding the innovation Itself (6)

Define a side-entrance strategy. (2)
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 very well, in the main market. The first steamships provide a classic example. In terms of overall performance, wind-powered clipper ships were for many years faster than steamships.

Describe four (4) benefits of a side-entrance strategy. (4)
· Benefits:
· It avoids head-to-head competition with well-established players in the market.
· Targeting a niche offers an opportunity to prove a new technology or a new application for a technology. There is the prospect of important and powerful “demonstration” effects, where customers and particularly potential customers can see the new technology in action and then judge its value.
· There is a scope for learning the technology and thereby enhancing it. Most new technologies are gradually refined once they have been launched into the market.






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)

Describe four (4) features or contextual factors of the Innovation process that make effective management of this process essential. (4)
· Uncertainty. Innovation by its very nature involves much uncertainty.

· Complexity. This is associated with innovation because the development of something new almost invariably draws on a variety of different types of expertise.

· Messy/untidy. One is dealing with something new and innovation also tends to be messy and untidy. Innovation is rarely smooth and straightforward.

· Disruptive. In innovation one is dealing with the novel, and the new also tends to mean that innovation is disruptive. When the innovation is radical, it can be very disruptive and requires new ways of doing things.

· Creative. Innovation almost invariably requires a degree of creativity.

Discuss the drivers of technical entrepreneurship. (8)
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.
• Improved institutional support. There are more institutional changes in the educational
field and these provide a variety of facilities that enable entrepreneurship for students
and academic staff.
• Availability of and access to venture capital. The existence of venture capitalists provides
would-be entrepreneurs with a specialist source of finance that can fund growth and
expansion. They can also provide loan finance, management expertise, and so forth.
• The rise of open innovation. There is an increased use of open innovation by large companies.
Technical entrepreneurs can develop new technologies and new technological
applications that can be used as part of the innovation processes in large firms.
• The nature of new technologies. Many technologies have emerged in the last 30 years
and they are mobile and flexible. In addition, they all form part of the move towards
knowledge-based economies. This is evident with the internet, where new technology based
start-ups require knowledge rather than expensive facilities.
• Role models. There are now more technical entrepreneur role models around and they
tend to have much higher public profiles than in the past.

Give five (5) bootstrapping methods (5)

What is the cash flow gap?
The cash flow gap is the period between the cash being laid out and any cash being
received from sales. This period can be lengthy and provision should be made
for this.

Explain four (4) cash flow problems which Colin experienced during the development of his technological novation (4)

Colin followed one of two routes mostly used by technical entrepreneurs to create a new venture. Describe each of these two (2) routes. (4)

Give four (4) reasons why a firm would take an external route to Innovation (4)

Discuss how an existing technology paradigm an impact industries and competitors (8)

Describe four (4) characteristics that are valued and promoted by the culture of organisations with a strong record of Innovation (8)

Discuss value creation" as a concept of Innovation theory. (6)

Provide six (6) Implications (or functions) of the long wave cycle on innovation and technological change. (6)

Describe the potential benefits of a first-mover strategy to the first-mover (8)

Explain how the innovation technology strategy and decisions employed by managers of an organisation Is affected by "sunk costs". (8)

Discuss the network model as an innovation strategy (6)
Describe how "dominant designs" arise in the market. (6)

Explain the Rothwell (1994) innovation process that Johnston followed by using the four (4) phases of the demand pull process as a framework. Use appropriate extracts from the case study in your answer. (8)

Provide four (4) reasons why Adidas was a good choice for Johnston's external route to Innovation. Motivate each reason with an appropriate fad from the case study. (8)

The case study provides extracts o Illustrated hat innovation is expensive Describe three(3) particular factors according to O'Sullivant hat make Innovation expensive. (6)

The resilience of the individual inventor Is finked to a number of factors. Briefly outline the three (3) factors of which the resilience of the Individual inventor is linked to. (6)



Describe two (2) benefits a patent holder may receive by registering a patent. (2)
· This gives the owner the opportunity to reap the financial benefits before competitors are allowed to enter the market. 
· The patent holder is protected for 20 years and therefore no-one can to the same… 


The innovation process consists f three stages, namely invention commercialization and diffusion. Explain the nature and Importance of diffusion with regards to the process and success of innovations (4)
· Inventions involve new ideas, new discoveries and new breakthroughs. These are developed through a process of experimentation to arrive at a workable invention. The invention phase of innovation is the one that is most commonly associated with innovation and it is the phase where ideas are turned into workable inventions. 

· The essence of the commercialisation element of innovation is to find an appropriate way to unlock the “latent value” of a technology in order to generate real value. Commercialisation mechanisms are also increasingly described as “business models”.

· Diffusion is the stage where 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.


The construction of models and prototypes are central to the development stage of the innovation process. Discuss four (4) functions of prototypes that contribute to the Innovation process. (4)
· Prototypes play a part in risk reduction. Tests carried out with prototypes can help to identify potential risks. 
· Prototypes facilitate learning.
· Prototypes helps the designers to see what shape and size will be best suitable for optimal functionality of the final product
· Prototypes can proof that the product can work and therefore be further developed and produced.
 


In general, organizations with a strong record of Innovation will have a corporate culture that Is valued and promoted. Describe any three (3) characteristicst hat are valued and promoted by the culture of organizations with a strong record of innovation. (6)

Discuss ways in which "dominant designs" could arise in the market (6)

Explain the contribution of business angels to the innovation process. (6)

Explain how the Innovation technology strategy and decisions employed by managers of an organisation Is affected by "sunk costs". (8)

Describe the benefits and features of an "open Innovation" strategy. (6)
· it explicitly recognises that no firm can hire all the best brains, hence the importance of accessing external knowledge/expertise 
· networking in various forms can provide the means of linking to external knowledge/expertise 
· it recognises that there are other innovation strategies than a first mover strategy
· the management of intellectual property is important in order to ensure to maximize its value, but this can be achieved in a variety of ways



Discuss the Importance for innovators when managing the cash flow gap with regards to the impact of the cash flow on the innovation process and the success of the innovation (6)
10.2.1 The cash flow gap
Innovation is all about taking an invention and turning it into a commercially viable
product or service. An invention starts as an idea, and turning this idea into an innovation obviously takes time and resources. It can be a long time before disruptive technologies and radical innovations are accepted in the market which, in turn, means that there will be a large financial outlay long before the financial returns can be realised (if ever). Large amounts of money on marketing, manufacturing and distribution have to be spent before a product is even launched. Needless to say, none of this is an option for small businesses and entrepreneurs, which is why inventors often turn to large organisations for assistance in the innovation process.
Figure 10.1 on page 202 (Smith 2010) shows how the various phases of the innovation process generate a negative cash flow. As can be seen in the diagram, there is an outlay of cash from the concept process through to the sales process. The time taken to reach a positive cash flow will differ from product to product. Radical innovations may require substantial investment before showing a positive cash flow. Upfront costs will include materials, electricity, legal fees, protection of intellectual property and research. These costs are normally paid for by the inventor. Once a prototype has been developed, the inventor will need “seed capital” to fund further development. This type of funding can be obtained from informal investors or venture capitalists. Once the idea has been tested and is ready to be introduced, further capital will be needed which can be obtained through an initial public offering (IPO).
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