STUDY UNIT 1
INTRODUCTION
What is innovation?
· Invention: Discovering something new.
· Innovation: Changing what has been invented and applying it commercially.
· Most innovations have a degree of novelty.
· Innovation is about the commercial exploitation of ideas and innovations
· Embrace both technological and creative dimension
· Innovation is a subset of invention
· Also requires comercialisation in order to make an invention ready for market
· Also embrace services (Facebook)
The scope of innovation: Just how new is it?
· The degree of novelty can be modest
· Two particularly significant aspects of newness are new to the market and new to a company
· New to market implies that this is a product or service not previously offered in the market. The product or service is entirely new, though clearly something similar could have been offered in other markets and then adapted to the market in question.
· With products or services that are new to a company, there is probably less scope for novelty because other companies might already be offering the product or service.
· Combining the two aspects of market and company gives a two-dimensional matrix.
· The principle purpose behind the addition of new attributes is to enable the product to appeal to a new group of customers. By so doing the product line is being extended, hence the term “line extension”.
· There will generally be less novelty with “re-positionings” and new product lines. New product lines are where companies introduce what for them are new products, but which are already available on the market. 
Innovation: invention – commercialisation – diffusion.
· 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 described the way in which innovations catch on and become popular. 
1.	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.
Three routes to innovation
· Individual (heroic). Classic model of invention, where a lone inventor toils away on his or her own. Battling against the odds, isolated, lacking support and short of resources. Comparatively rare. 
· Corporate (Closed). Is where corporate research and development facilities in the form of R&D laboratories are the main engine of invention.  Because most of the activities associated with invention take place within a single organisation the corporate model has in recent years come to be termed the closed model of innovation. 
· Open. Recognises that invention isn’t only the product of corporate research labs. External sources include other large corporations which, having developed new technologies decide not to commercialise them. Having no immediate and obvious use for the technology themselves, they license the technology to others who are willing to innovate and turn the technology into new products. 
2.	Commercialisation
A way has to be found to transform the “technological potential” of an invention into economic value. 
A business model is an enabling device, that is, a tool that allows inventors to profit from their ideas and inventions. 
Two functions of a business model: value capture and value creation.
Value creation refers to a series of activities that enable the user to recognise the benefit and thence the value that he or she can gain from the invention. 
What the business model has to do is firstly, identify the users to whom the innovation is going to be of use and then articulate the “value proposition” so that users are aware of its purpose and the benefit they can expect to derive. Only when the user recognises the benefit to be gained from a new offering is he or she likely to be willing to consider purchasing it. 
The second function of a business model is value capture. This involves appropriating value from the activities undertaken by the innovator. In this context the term “appropriating” means extracting or obtaining. 
The value that the innovator typically hopes to gain is revenue, though there could be other gains as well. 
Three business models to enable firms to convert technological potential into economic value:
1. Incorporate the technology in the current business
2. License the technology to a third party
3. Launch the new venture to exploit the technology in new business arenas
The models determine who undertakes the commercialisation phase of innovation and how it is conducted. 
They are each in their own way mechanisms for brining an invention to market. 
3.	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. 
Diffusion rarely takes place at a steady linear rate. Instead the normal pattern is for the path of diffusion to exhibit an S curve. 










STUDY UNIT 2
TYPES OF INNOVATION
MAKING SENSE OF INNOVATION
· We need to try and group innovations together in identifiable groups.
· The first method is to group innovations into categories of products, services or processes (according to their use).
· These groups are very broad and do not differentiate between items in each group.
· The second method is to look at the novelty associated with the product. 
FORMS OF INNOVATION
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

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. A service innovation involves the provision of a new or significantly improved service to the consumer. 

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 – e-mail or 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.



TYPES OF INNOVATION
· The distinction between big-change and small-change innovations has led some to a categorisation of innovation that differentiates between radical and incremental innovations.
· Radical innovation describes products, services or processes that are new to the market, while incremental innovations refer to smaller changes made to existing products (eg cosmetic changes to design or packaging).
All forms of innovation require two distinct types of knowledge:
· 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.
By using component and system knowledge, we distinguish between four categories or 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 – 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 imporving 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. 

THE VALUE OF INNOVATION TYPOLOGY
· By categorising innovations, we can group together subjects that are similar and, thus, make it easier to distinguish true innovations from products that are simply described as “innovation”. 
· By categorising innovations it is easier to see the influence of technologies, as they tend to influence the whole system of innovation. 
· Categorisation helps to show that innovation is not homogeneous. Innovations vary. 
· This form of categorisation has a predictive power, such that those who use it can much more effectively evaluate the potential impact of a particular innovation.
· Distinguishing four different types of innovation can also help to explain why the responses of firms to the introduction of new technologies will often vary. 
· This typology can also help in understanding the evolutionary process associated with technological change. 






STUDY UNIT 3
TECHNOLOGICAL CHANGE
THE NATURE OF TECHNOLOGY
· Technology is defined as the application of science.
· Technology is the human activity which is devoted to the production of technics – or technic-related intellectual products – and whose root function is to expand the realm of practical human possibility.
· Science is that form of human activity which is devoted to the production of theory-related knowledge of material phenomena whose root function is to attain an enhanced understanding of nature. 
· 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 is embedded in products, services, people and organisations. 
· Changes in technology lead to changes in innovation. 
· Technologies become the catalyst between science and innovation.

· Technological change describes a whole range of advances and breakthroughs in technology.
· Technology is concerned with practical knowledge of how to do things and how to make things. 
· While science and technology are different, they are none the less connected.
· New products/services lead to new patterns of consumption and new behaviours. New processes lead to new ways of working. The outcome is significant changes in the economic and social facets of human existence.
LONG WAVE CYCLE AND TECHNOLOGICAL CHANGE
· The speed at which technologies change differs over various periods of time. The internet was a radical and fast technological change, while the technologies involved in the design and manufacture of motor vehicles have been introduced more slowly.
· It can be said that technologies change in cycles.
· A technology that is new on the market initially changes rapidly until stability is reached. 
· Technologies are constantly changing, but radical changes seem to happen at the beginning of the technology’s life cycle.
· Nicholai 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.  This is called the long-wave cycle.
· Examples:
· Cotton, iron and water power
· Railways, steam power and steamships
· Electricity, chemicals and steel
· Cars, electronics, oil and aerospace
· Computers, telecommunications and the internet
· By analysing the above examples is becomes clear that the long-wave cycle may extend to over 50 years, unlike the business cycle, which lasts between 5 and 10 years.

Long-wave cycle follows a predictable course and follows the following four phases:
(1) 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.
[bookmark: _GoBack](4) The depression phase, during which the pricing competition comes to a head, which leads to declining profitability.



1. Recovery phase: Discoveries are developed into new opportunity for investment, growth and employment. These new opportunities will often be created by newcomers who view technology in a new way. High degree of uncertainty.
2. Prosperity Phase: Broader market is reach thru diffusion. Imitations frequently appear. Bandwagon effect. Over-ambitious and unrealistic plans combined with the ever-increasing cost of capital lead o the inevitable financial crash. Such a crash typically heralds the onset of the third phase.
3. Recession phase: Technology advancement is limited to owning to pricing competition. It is at this point that the focus of innovation shifts. The new technology which has hitherto been applied to create new products now begins to spill over into process applications. New production processes can sweep away old working practices, leading o dramatic improvements in productivity. 
4. Depression phase: Pricing and competition comes head to head, decline in profitability. This is the shake-out phase. Despite the depressed and difficult trading conditions, this is also the point at which the discoveries, breakthroughs and inventions that will form the basis of the next long wave begin to take place.

· Among the most significant features of the long wave is that it follows a regular course.
· A long climb up from depression involving recovery and prosperity phases leads to a maturity phase where a shallow decline leads to a steep fall in the depression phase.
· Each of these phases has implications for the pattern of innovation.


THE INTERNET: OUR VERY OWN LONG WAVE
· The internet has changed the way we interact, the way we entertain ourselves, and the way we do business.
· This is the fifth long wave. 
· Beginning in he 1980’s, this long wave is associated with new transforming technologies, comprising computers, telecommunications and the Internet together with developments in biotechnology.
· As with previous long waves the origins of the many transforming technologies lie in the breakthroughs and inventions that occurred in the downward phase of the fourth Kondratiev.
· As with the previous long waves, the transformation does not stop at the technology itself. The transformation is changing working lives, business models, leisure patterns and the structure and shape of business organisations themselves.


THE IMPLICATIONS OF THE LONG WAVE CYCLE
1. The idea of technological change being cyclical helps to break away from the popular notion that the rate of technological change is accelerating over time. If technological change is cyclical, one can expect different effects a different points in time. The cycle predicts that the distinct phases will be: a hesitant start, fast growth, subsequent saturation followed by decline and stagnation as the limits of technology are reduced.
2. Innovation can vary over time. Product innovations that occur early in the long wave give way to process innovations as a technology diffuses through the economy. 
3. 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.
4. The long-wave cycle shows how some technologies can have a much bigger impact than others, for example 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.
5. The long wave cycle shows how technologies often go hand-in-hand with institutional changes. These institutional changes include:
· Education and training
· Industrial relations
· Corporate structures
· Systems of management 
· Capital markets
· The legal framework
6. The fifth long wave has been accompanied by further institutional changes, most notably network structures for organisations, alliances and joint ventures and outsourcing.
7. The long-wave cycle highlights the impact of transforming technologies and costs. In the internet age developments in information technology have dramatically reduced the cost of storing, processing and transferring information. 
TECHNOLOGICAL PARADIGMS
· The technological paradigm delimits the field of science. 
· Accordingly, a boundary of knowledge is set within which certain principles are established.
· These principles define the innovation process in terms of the
-	The field of enquiry
-	Problems to be solved
-	Procedures used
-	Generic tasks to which it is applied
-	Properties it exploits
-	Materials technology uses
· A radical innovation will cause a paradigm shift (eg internet shopping).
· This can lead to serious difficulties for those businesses that operate in a way that makes new technologies difficult to introduce.
· For example the internet has threatened the survival of the travel industry (travel agencies).

· The term “technological paradigm” borrows heavily from science, in particular the notion of scientific paradigms used o identify particular scientific schools of thought.
· According to Dosi technological 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.
· A technological paradigm sets the technological domain within which technologies evolve.
· When a technological paradigm shift occurs, it can be very difficult for existing or incumbent firms who have made big investments in irreversible capabilities of production, skills, marketing and product support, as well as production capacity and reputation, to make the transition to the new technology.


STUDY UNIT 4
THEORIES OF INNOVATION
WHO NEEDS THEORY
The following three issues are important in the theory of innovation:
1. Complexity
2. Populism
3. Interest in success/failure
Innovation is a complex matter. It involves turning a technological and scientific invention into a practical, useable and marketable product or service. Theory can help us to analyse the phenomenon and cross the boundaries, so to speak, between business and science.
Theory helps us to make sense of what it takes to be a success and also enables us to examine the failures and what we can learn from them
Theories helps us us to identify patterns of innovation.
At the same time innovation theories possess a predictive capability that allows us to indicate the likely course of innovation and the impact hat it will have.
THEORIES OF INNOVATION
1. TECHNOLOGY S-CURVE

· The learning curve shows that the investment in a new technology is much higher in the earlier stages. 
· Once the technology has been mastered, it requires less effort and investment to get it to perform as desired. 
· Eventually, the technology will have been so thoroughly exploited that it will be time for a new technology to take its place.
· Technologies have a limited lifespan.
· Technology matures and, as it does, it becomes harder to improve on its performance.
· The S-curve offers a valuable way of looking at the current situation and helps us predict the future. 
· When the technology reaches maturity, the innovator needs to look for a new technology.

· Successive amounts of additional engineering effort produce ever greater improvements in performance. 
· This is the well known learning curve effect, which results from a new technology becoming better understood, better controlled and more widely diffused. 
Why does technology mature: technologies simply have physical limits. As a technology matures so performance improvements get less and less and it requires a radical innovation associated with a new technology.
2. 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.

3. DOMINANT DESIGN

· The dominant design is the design that becomes the norm for the market. 
· Accordingly the players in that specific market will conform to the dominant design.
· Dominant design  theory looks at the pre-paradigmatic phase, where there are several different designs and many ideas are thrown around.
· The paradigmatic phase is the time when one of these ideas becomes the dominant design and when everyone else follows suit.
· A dominant design comes about when the consumer favours one particular product.
· The factors that the consumer favours are not always technical, but can lie in various aspects such as packaging, price or ease of use.
· Dominant design theory stresses the fact that consumers has an important say in whether the idea will succeed or fail. 
· It also stresses standards.
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· Dominant design = 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.
· It is a configuration that all or most firms eventually follows.
· The process of evolution comprises two stages: a pre-paradigmatic phase, when many ideas are circulating and no one explanation of a phenomenon holds sway, and a paradigmatic phase, when a single explanation or theory becomes widely accepted.
· The early stages of technological innovation are characterised by a state of “flux” or “ferment”, where product designs and configurations are fluid.
· There will be large numbers of competitors, with rivalry based on competing designs, each of which is markedly different.
· Eventually an evolutionary process involving variation, selection and retention leads to the emergence of a single design that forms the dominant design. 
· When a dominant design emerges, competition then shifts away from design and towards other variables such as branding, promotion and price. 
· How do dominant designs arise:
· Consumer preference
· Regulation, either by government or some form of industry body, may be instrumental in a dominant design appearing

4. ABSORPTIVE CAPACITY

· The theory of absorptive capacity takes into account both the internal dimensions (the organisation’s learning and knowledge transfer ability) of innovation and the external dimensions (ie the evolution of technology). 
· This theory looks at the organisation’s capacity to absorb the external factors (trends and standards) and assimilate them by using its internal factors (knowledge and skills).
· The greater the organisation’s capacity to understand and master external trends, using its internal expertise and innovation, the better its outputs will be.
· This theory is heavily based on the organisations ability to transfer knowledge across aal functions of the organisations.
· Good communication is brought about by shared knowledge and expertise.
· Absorptive capacity focuses on the organisation’s ability to learn and the way it uses its knowledge to thing about new ideas.

· 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 recognise 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 assimilate 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, assimilate it and apply it to commercial ends.


HOW DOES THEORY HELP THE INNOVATOR
1. A descriptive contribution, in that a theory describes events, the course of events and how the events are linked together, thus providing an account of the innovation process.

2. An analytical contribution, in that theory explains why/how the innovation came about and why it was successful. Theory looks at patterns and point of commonality in innovation.

3. A predictive contribution, in that theory explans why an innovation has succeeded/failed and what actions need to be followed or avoided. The best predictor of future behaviour is past behaviour and what can be learnt from previous experiences. The benefits of prediction are:
· The course of events associated with innovation can be anticipated
· Problems and diffuculites 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

















STUDY UNIT 5
SOURCES OF INNOVATION
INSIGHT – A FLASH OF GENIUS
· Once a problem has been recognised, an organisation normally brings a group of people together to brainstorm ideas.
· Ideas come from anywhere
· Innovative ideas suddenly come to a person, sometimes after years of studying the problem and without any logical explanation.
· Many insight come about when least expected.
· Insight is the starting point that leads to invention and thence to innovation.
· Insight is the moment of inspiration when an idea occurs to an individual and forms the basis of an idea.
There appears to be some logical pattern that idea generation or insight takes, namely:	(four forms of insight)
1. Association

· It involves bringing together two different areas of unconnected ideas and having the insight that an idea from one area may be able to solve a problem in a completely different area.
2. Adaptation

· Adaptation comes when an idea used in one field is adapted to solve a problem in another field. 
· In this way, the same insight is used in a different application, and sometimes requires adaptation to solve the problem.
3. Analogy

· Where a principle used in one area is used for a different purpose elsewhere.
· Velcro – dog=fur=burs.
· With analogy a technique or principle in one context suggest a new way of doing something, rather than being transferred directly from one context to another (unlike adaption),
4. Serendipity/chance
· Serendipity means “happy accident”.
· Insights come about by complete chance and can then be applied to real problems.
· Penicilin.
· Whatever the reason for the insight, a common reaction of most people is to think how obvious the idea is.
SOURCES OF INNOVATION
· The recognition of multiple sources of innovation, particularly sources other than “heroic” individuals and mighty business corporations with large research labs, reflect the changing nature of innovation and the changing contect within which it take place.
· The increasing use of “open” models of innovation in which innovation is sourced from outside a business organisation has led to the growth of other sources of innovation. 
· This has been helped by new, more flexible institutional arrangements in the form of various types of inter-firm collaboration such as strategic alliances and joint ventures.
· No longer must innovation be the preserve of the large, vertically intergrated business corporation because only it has the required resources. 
· The new institutional arrangements have facilitated collaboration. 
· Such arrangements can be complementary, with the small firm providing the ideas and inventions and the large firm providing the resources for commercialisation.

1. Individuals

· Two-thirds of all innovations come from individuals. This is because there are far fewer restrictions on individuals than there are on employees working in large organisations.

· The factors that encourage individual inventors are:
· Growth in small businesses.
· While large firms may have the resources and technologies, smaller firms usually have a better knowledge of the technologies.
· Spin-off companies are created when employees from large organisations take the knowledge and experience they have gained at these organisations with them and go off to start their own businesses.
· Large organisations are slower to adapt to new, disruptive technologies. Small businesses, however, in effect “grab” the opportunity and are flexible enough to embrace disruptive technologies as they are invented.

· The individual inventor is often described as the “garage” model of innovation.
· An individual, perhaps working with a partner, develops an innovatioin at home in his or her garage or somewhere familiar.


2. Corporations

· 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 has any correlation 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.

3. Users

· These users need to find solutions to solve problems within their jobs quickly and efficiently. 
· They have insight into the problem and know what sort of solution will work.
· These innovations are then handed over to larger or specialised organisations to distribute as commercially viable products, processes or services.
· They are best placed to know what they need.
· These users are actively involved.
· Users do not have the capability to manufacture scientific instruments so that once they have developed a working prototype, they then turn to manufacturers to produce the equipment in quantity.
· Among the industries where users are now an important source of innovation are:
· Software development
· Library information systems
· Mountain bikes
· Outdoor clothing and equipment
· Extreme sporting equipment

· Why are users in these industries increasingly becoming the source of innovation:
· Improvements in communication such as the appearance of the Internet, cheaper and better telecommunications, the growth of the media have given users much improved access to each other and to manufacturers and suppliers, as well as much improved access to knowledge.
· Improvements in computing (CAD) have enabled users to develop their own new product development capabilities.
· Greater levels of education have given users both an increased knowledge capability and greater access to knowledge.
· The growth of open innovation has provided user innovators with another route to market.

· These factors, combined with much greater flexibility of technology and lower costs in many instances, have enabled users to play a much more active role in innovation in certain industry sectors.

4. Employees

· Employees are encouraged and rewarded when they come up with ideas for new products and services or devise improvements in production processes.
· Some companies allow their employees to devote a modest proportion of their time at work to developing new ideas “bootlegging”.
· Some companies operate “suggestion schemes” that encourage and reward employees who come up with ideas for new products and services or devise improvements in production processes.

5. Outsiders

· Scientists and researchers often work within the constraints of rules and conventional wisdom, both of which are generally accepted and seldom questioned. 
· Outsiders, perhaps through ignorance, are more likely to challenge these ideas and practises.
· This may lead to products being used in ways that were not foreseen by the original designers or the development of new products.
· Outsiders come with an open mind, and are willing to challenge existing ideas and often have outside networks that can help in creating new product ideas.
· Assumptions may well be deeply embedded an as such go unquestioned. 
· Outsiders may be willing to try unorthodox ideas precisely because they are not familiar with the “conventional wisdom”.
· Outsiders may possess a range of advantages over industry insiders – not only are they likely to be more open to new approaches and willing to challenge existing ideas, but the range of external contacts they can draw on means their absorptive capacity, as far as external linkages are concerned, is likely to be greater too.



6. Spill-overs

· Spill-overs come from organisations that have developed an idea but either choose not to pursue the idea or do not think is it worth patenting.
· Other organisations may see the potential in the idea and “run with it”.
· Spill-overs typically occur when one firm benefits from another firm’s investment in R&D.
· Alternatively, if the firm that has developed the new product chooses not to commercialise it, it may license it to others.
· This is very common in today’s electronic market where companies bring out a new product, only to find that their competitors copy and improve their initial idea very quickly.
· Spill-overs are likely to occur in situations where it is difficult to prevent others from appropriating the benefits from an invention.
· Intellectual property rights are the means by which inventors normally endeavour to prevent others appropriating benefits.
· Spill-overs are also more likely in situations where staff move around a lot. This is referred to as staff “churn” and greater mobility of staff tends to mean that just as staff move around, so does knowledge.

7. Process needs

· With the ever-increasing threat of competition, firms are constantly looking for better and faster ways of doing things. 
· Sometimes the demands of a manufacturing process will act as a stimulus to innovation.
· This is most likely to occur in industries which have reached a point of maturity in terms of industry evolution, particularly those producing established commodity products in large volumes.
· Products and services are copied by competitors and new ideas are constantly entering the market.
· To sustain their competitive advantage quickly, it is often more important for organisations to reduce their costs and compete on the pricing front.






STUDY UNIT 6
THE PROCESS OF INNOVATION
THE STEPS IN THE INNOVATION PROCESS
The innovation process is concerned with the various activities necessary to turn an idea or discovery into a commercial product or service which consumers, be they individuals or firms, will purchase.
The 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.
Whereas an invention is usually produced as a one-off, it requires innovation to transform it into something that can be produced in quantity and with the standards or reliability that consumers come to expect.
*The research and development phase*
1. 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.
· Sometimes the insight that provides the basis of the idea that leads to the innovation comes from association.
· Sometimes the idea is an adaptation of an existing product.
· By analogy
· Chance.
· Although the innovations emerging via these two different routes – insight of individuals and the research effort of corporate undertakings – can be very different, often there is a degree of overlap.


2. 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.
· The product that results from the development stage will not be ready to sell to consumers, but it will have many of the operational characteristics of the final product.
· Central to the development stage is the construction of models and prototypes.
· Models are typically used to give an impression of what the product will actually look like.
· Models in contrast usually have little to do with form and instead are all about function.
· Unlike the final product, a prototype is a version of the product constructed as a one-off.
· Functional prototypes usually form the basis of the experimentation and testing that lies at the heart of development.
· Experimentation and testing has to take place to ensure that the product works in the way intended.
· Prototypes play a part in risk reduction. Tests carried out with prototypes can help to identify potential risks. 
· Prototypes facilitate learning.
· By the time the development process is complete, fully functioning prototypes should be in operation.
*The commercialisation phase*
3. Design

· Once the product has been tested and is a working prototypes, 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 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 (design brief).
· 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.
· Design is required to determine the attributes and features of the final product that will go on sale in the marketplace.

4. 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.

5. 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.
· The initial decisions surrounding production engineering concern who is to undertake manufacture (in-house or outsourced).
· If in-house: a lot of decisions surrounding the way in which the product is made.

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. 
· Pilot testing has less to do with developing the product and more to do with ensuring it is safe for the consumer to use.
· Market testing involves launching the product on a trial basis, usually within a limited geographical area. Two objectives: mechanical and commercial. 
· By launching the product in a limited and controlled fashion it should be possible to identify potential problems and rectify them.
· Commercial testing on the other hand is designed to gather data from which to construct sales forecasts and budgets and to see the reaction of competitors.

7. Full-scale manufacture and launch

· Before full-scale manufacture can actually take place the equipment that forms part of the manufacturing system has to be commissioned.
· 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 – they initially start producing small quantities and then increase capacity as they become more familiar with the process and product. So potential flaws can be spotted.
· 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 familiarise themselves with the product.
MODELS OF THE INNOVATION PROCESS
1. Technology-push

· The Technology push model is based on the premise that innovation is driven by R&D.
· It follows the sequential steps, but is a bit naive as far at the process is concerned.
· 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

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

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.


OPEN INNOVATION
· Open innovation is where innovation companies increasingly utilise external sources in order to carry out innovation.
· The Network model is a form of open innovation.
· The ideas or discoveries will come from inside the company, but when it comes to developing them into innovations, outside external organisations may be used for certain activities.
With open innovation, firms utilise external resources for innovation in one of two possible ways, namely:
· Either, taking internally generated ideas or discoveries and using an external route to market via a third party organisation so that the latter then develops the ideas or discoveries into marketable products or services which it then markets.
· Or, sourcing ideas or discoveries themselves from external organisations, with subsequent development taking place internally using the firm’s own resources/facilities.
Why? What has led to the change from closed to open innovation? The changes in the external environment are referred to as the “landscape”. The following two changes have particular significance:
· Greater mobility of knowledge, brought about by the growth of universities and their research capability, an increase in the proportion of graduates in the labour force and increased mobility of staff who are no longer willing to stay with the same company for life.
· Greater mobility of capital which, through the rise of venture capital in all its forms, has led to a big growth in technology-based spin-off, spin-out and new start companies.
Businesses that take the open innovation route become much more fluid and flexible with ideas, discoveries and inventions that increasingly flow both in and out of the organisation. Some of the key features of open innovation are:
· It explicitly recognises that no firm can hire all to 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 maximise its value, but this can be achieved in a variety of ways.

How is open innovation conducted? Open innovation has the following two forms:
· External sources: Large companies, start-up companies, universities and technology brokers.
· External routes: it will be some form of licensing agreement or new venture creation, perhaps through a joint venture or spin-off company.























STUDY UNIT 7
INTELLECTUAL PROPERTY
INTELLECTUAL PROPERTY AND INTELLECTUAL PROPERTY RIGHTS
· Many an inventor or creator has had the experience of seeing other people copy his or her design, thus robbing them of any financial gains the might have made, which is why there is now reluctance in people to come up with new ideas.
· Designs, concepts, intellectual property and literary works can be protected through what is known as intellectual property rights, at least for a period of time.
· After he or she has passed certain stringent tests, the owner of the intellectual property can apply for legal recognition of his or her work.
· This law will allow the owner to prohibit others from exploiting his or her intellectual property, thus making it possible for the inventor the reap the benefits of his or her creation.
· Intellectual property is seen as the product of the application of knowledge and skills.
INTELLECTUAL PROPERTY RIGHTS THROUGH REGISTRATION
1. Patents

· A patent is an exclusive right granted for an invention.
· 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.
· The protection is granted for a limited period (20 years).
· Patents are designed to prevent an idea being copied by others.
· This gives the owner the opportunity to reap the financial benefits before competitors are allowed to enter the market.
· The function of the patent is to encourage innovation.
· In practice it has been found that a 20 year monopoly gives the innovator a sufficient incentive to invent, while ensuring that the resulting innovation does not command a premium price for too long because of lack of competition.

· When applying to the Department of Trade and Industry (DTI) to patent an invention, the creator has to show that his or her invention is new. He or she needs to meet three criteria in order for the patent to be recognised:
· Novelty of the idea. The invention must be new.
· Inventive steps. The steps required to bring about this innovation must not be obvious to those familiar with the field.
· Industrial application. There has to be an industrial use or application for the innovation. This means that scientific discoveries will not be patentable; only products, apparatus of devices.

· Not everything can be patented.
· Scientific theories, mathematical models and aesthetic creations (art & literature) cannot be patented.
· These creations are protected by other forms of intellectual property rights.
· Computer software may be patented if the software results in the introduction of a “technological innovation”.

· The owner of a patent has legal recourse if his or her creation is copied by others.
· However, he or she will have to prove to the courts that the design was copied after the patent was registered.

· In terms of the South African Patents Act, individuals may file their own provisional patent applications. 
· It is advisable for applicants to seek the assistance of a patent attorney.
· The Patent Office takes precautions to maintain confidentiality, but cannot be held responsible for what occurs outside the office.
· South Africa is one of 124 countries that accept the Patent Co-operation Treaty (PCT). This Treaty allows an individual to file an international application as well as a national application. The international application will designate countries in which the applicant seeks protection, although extra fees are payable for this type of registration.
· Patent attorneys and agents are familiar with international requirements and are thus in a position to draft provisional specifications in an internationally acceptable fashion, thus encouraging protection both in SA and abroad.
· A patent can last up to 20 years, provided that it is renewed annually before the expiration of the third year.
· It is important to pay an annual renewal fee to keep it in force.
· The patent expires after 20 years from the date of application.

· What can be patented? (Section 25 of the Patent Act 57 of 1978):
· A patent may, subject to the provisions of this section, be granted for any new invention which involves an inventive step and which is capable of being used or applied in trade and industry or agriculture.
· Anything which consists of:
· A discovery
· A scientific theory
· A mathematical method
· A scheme, rule or method for performing a mental act, playing a game or doing business
· A program for a computer
· The presentation of information shall not be an invention for the purposes of this Act.

· The Patent Journal is a journal published by the Government Printers on a monthly basis, containing information on patents, trademarks and designs and copyright on cinematographic films in South Africa. 
What protection does a patent provide?
· An injunction restraining the defendant from carrying out activities that infringe the patent.
· Damages to compensate for the loss suffered as a consequence of the infringement, or an account of profit where instead of damages the award is based on the profits actually made and attributable to the infringement.
· An order that the infringing articles be destroyed or delivered up.
· A declaration that the patent is valid and has indeed been infringed by the defendant.

2. Registered Designs

· Design rights are an automatic form of design protection
· Although design right are automatic, the designer still has to prove that the design is original and that these rights only cover the shape and configuration of the article and do not extend to two-dimensional designs.
· Design rights protect the design from being copied for ten years from the date the product is first marketed.
· There are two forms of protection available for designs: registered designs and design rights.
· Registered designs require registration, design rights do not.
· Purpose of a registered design is to provide protection for the look or appearance of products.
Essentially a “design” is about shape and visual features. Some designs are necessitated by function and others are aesthetic. Design is about shape, form, appearance, pattern, ornamentation and configuration of a product or article.
· There are two types of design which can be registered:
· An aesthetic design
· Has to be new and original
· Beauty is in its shape, configuration or ornamentation
· Must be able to be produced by an industrial process


· A functional design
· Has to be new and not commonplace
· Where the shape or configuration is necessitated by the function
· Must be able to be produced by an industrial process

· Lifespan of a design:
· Protection is given to aesthetic designs for a period of 15 years, and to functional designs for 10 years.
· Registered designs have to be renewed annually before the expiration of the third year, as from the date the design was lodged.

3. Trademarks

· A trademark is a brand name, a slogan or a loga. 
· It identifies the service or goods of one person and distinguished these from the goods and services of another.
· A brand name is a work or a combination of words, while s slogan is a short phrase or a sentence and a logo is a distinctive picture or symbol.
· These provide a product with a distinctive identity in the marketplace.
· Once a trademark has been registered, nobody else can use this trademark, or one that is confusingly similar.
· A trademark is indicated by the use of the trademark symbol after the name or logo.
· Registering a trademark gives the owner the exclusive use of a brand, name, logo or slogan.
· A trademark can be protected forever, provided it is renewed every ten years upon payment of a renewal fee.

· Items that can be registered as trademarks are the following:
· Domain names
· Logos
· Music
· Slogans
· Colours shapes
· 
· For a trademark to be registered by the DTI, it must comply with the following criteria:
· It must fall under the group of items that can be registered as trademarks.
· It must be distinctive
· It must be non-deceptive (must not mislead the public)
· It must not conflict with any other trademarks already registered

Must a trademark be registered?
· A trademark can only be protected as such and defended under the Act if it is registered
· Unregistered trademarks may be defended in terms of common law.
· The registration procedure results in a registration certificate which has legal status, allowing the owner of the registered trademark the exclusive right to use that trademark.
· CIPRO administers the Register of Trade Marks, which is a record of all the trademarks that have formally been registered.

· Developments in marketing such as branding and relationship marketing have increasingly led companies to enhance the image and reputation of their products, services, and trandmarks have normally formed an important part of this process.


*Intellectual property rights that are inherent*

4. Copyright

· Copyright gives the owner of a creative effort the automatic and exclusive right to use his or her creation and protects works from being copied and sold without permission.
· Music, film, art and literary works are examples of copyright, as well as computer software.
· The creator of the work is given the copyright and this enables him or her to use, sell or assign the rights of the work as he or she sees fit.
· Copyright is automatic and comes into existence upon creation of the work.

· Copyright protects works against:
· Copying and reproducing
· Adapting
· Distributing
· Issuing and renting
· Public performance
· Broadcasting
· The ownership of copyright does not always belong to the creator of the work. For example, if the work was created while the creator was in the employment of a company, the rights belong to the company and not to the individual. A contractor who creates a work will retain copyright unless the terms of the contract specify that he or she will not retain copyright.
· It is permitted to copy at least part of a work for the purpose of private study or research.
· Copyright timescales:
·  Author’s lifetime + 70 years (music, artistic, drama)
· Film, TV and radio 50 years from date of broadcast
· Publishers rights- 25 years from date of publication

5. Design right

· Design right operates rather like copyright.
· It is an automatic form of protection.
· To be eligible for design right a design must be original – it must not me commonplace within its field.
· Design right only covers the shape and configuration of an article, it does not extend to two-dimensional designs.
· Design right lasts for 10 years from the date the product was first marketed, subject to a limit of 15 years from the date the design was created.

6. Trade secrets

· Trade secrets are not registered since by their very nature they are the secret materials of an individual or an organisation.
· They are covered by the law of breach of confidence, which protects confidential information by preventing its use by individuals to whom the information has been divulged in confidence.
· Trade secrets are confidential information that comprises the specialist “know-how” that enables a business to manufacture products or services successfully.
· They can range from ingredients for recipes and chemical formulae to customer lists, discount rates, credit ratings, technological know-how and manufacturing techniques. 
· For information to be a trade secret, it must not have been published or disclosed to a significant number of people.
· While there is no registration process for trade secrets, one has to be albe to show that at a given time the information was actually an individual’s, or individual company’s, property and was being kept confidential.
· To demonstrate confidentiality, firms have to take steps to ensure that information is kept secret.
· Sometimes firms seek to maintain secrecy by requiring their employees to sign non-disclosure agreements that expressly forbid them from releasing confidential information to third parties.



7. Passing off

· Passing off has no requirements for registration and is used to avoid misrepresentation by other companies. 
· Passing off stops companies from implying that their product are those of another company.
· For an action of passing off to succeed, the trader whose goods have been passed off has to show not only that misrepresentation has occurred, but that goodwill or reputation is attached to his or her goods in the first place and that his or her trade has been damaged normally through loss of sales.

LICENSING
· 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.
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INNOVATION STRATEGY
THE NATURE OF STRATEGY
· Strategy matter when it comes to innovation because market dynamics involve a degree of uncertainty.
· Uncertainty occurs because it can be difficult to predict competitor reactions.
· Strategy comes into play when managers look at the organisation’s long-term plans.
· A strategy is a map for the entire organisation on how it intends to accomplish its goals and objectives in the long term.
· Strategic decisions are made by top management and impact on each and every employee in the organisation.

· Strategic decisions and their associated strategies can typically be ordered in most organisations into a hierarchy:
· Business strategy. Looks at the company as a whole and hot the organisation can achieve its long-term goals within the environment which it operates.
· Functional strategy. Contributes to the business strategy by customising the business strategy for each individual function within the organisation (marketing; HR).
· The product strategy. Looks at the long-term development of products within the parameters of the functional strategies, with the ultimate goal being the achievement of the business strategy. This is likely to include the anticipated life cycle of the product, details of how the product will compete, and the market segments in which it will compete.

INNOVATION STRATEGY
· Innovation strategy is about the big decisions surrounding innovation
· Decisions about the level of R&D, the type of innovation or the most appropriate intellectual property rights to employ are all tactical decisions.
· Innovation strategy questions:
· Whether to enter a market
· When to enter the market
· Where to enter the market.



EXTERNAL ROUTES TO INNOVATION
Factors that a company should consider when entering the market with its innovation”
· 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 and distribution channels.
· A poor fit with the company’s strategy. The technology may be one that has application 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. If the technology has applications that span markets across the world, then it may be that the company does not have the global reach to market technology applications in all markets.
If a firm decided that these factors mean it is not wise for it to exploit the innovation itself and should instead aim to transfer the technology to a third party in order that they may complete the innovation process by brining the innovation to market, then it has a number of routes that it can utilise:
1. Licensing

· It is normal for the licensing agreement to provide for a royalty payment that will be a percentage of the price of the product.
· Typically this ranges between 3 per cent and 10 per cent.

· Licensees will typically be organisations that possess assets that the owner of the technology does not have, such as the following:
· Knowledge. This might be market knowledge or production knowledge. Whatever the field, it is likely to be “tacit” knowledge based on experience rather than formal knowledge resulting from qualifications. 
· Access to finance. This might be cash, but is probably likely to mean loan capital or equity capital. It has to be a form of long-term capital since this is what the innovation is likely to require.
· Motivation. Those seeking to exploit a technology have to have motivation, as innovation is a long and difficult process that requires the necessary motivation to see it all the way through.

· The case for licensing, as opposed to in-house development as a means of exploiting a proprietary technology, rests on the following three factors:
· Complementary assets in production and marketing. Complementary assets are the assets required to support the production and sale of products incorporating the technology and might include manufacturing expertise, marketing expertise, product support or training.
· Transaction costs associated with acquiring complementary assets. Transaction costs are the costs of transactions or exchanges associated with in-house development or licensing technology. If the transaction costs of licensing a technology are lower that the cost involved in purchasing the required complementary assets, then licensing is the more logical strategy.
· Competition in the final product market. Licensing the technology may be appropriate depending on the extent of competition in the final product market.

2. Spin-offs

· A spin-off is where one firm literally creates another in order to exploit the innovation.
· It is likely to be an attractive option where the technology of the innovation is not closely related to the core technology of the firm, because it avoids unnecessary distractions.
· In order to spin off the innovation through the sale of a subsidiary company, it is necessary to “package” the technology alongside the staff who have developed it and the associated corporate resources (equipment, facilities) and sell it off.
· There are a variety of ways in which spin-offs can be sold of, including:
· A company flotation via an initial public offering
· A management buy-out where the company is sold to its managers
· Sale to a venture capital organisation that will invest in the company with a view to selling it off at some time in the future
· Sale to another company
INTERNAL ROUTES
Potential innovation strategies that can be employed to determine when and where market entry should occur are the following:
1. First mover/pioneer strategy.

· This stage is about being first to market 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 practised 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.

· Two important factors affecting the suitability of a first-mover strategy are the pace of technological change and the rate at which the market is expanding. 

· If rapid technological change is taking place, they suggest that a first-mover advantage is unlikely because the rapid pace of change will draw in new competitors.

2. Follower/latecomer strategy

· This strategy involves a “wait and see” approach, rather than perceiving innovation as a race to be first to market.
· The idea is to deliberately hold back when a discontinuity occurs, and technological advances mean that innovation is imminent in order to see how both the market and the technology adapt to the innovation.
· Where innovation takes place in a market in which services such as marketing, manufacturing capability and after-sales service are important to consumers, latecomers may have an advantage over pioneers by virtue of having had more time to develop such complementary assets.
· When it becomes clear that there is a high level of consumer acceptance in the market or the number of competing designs begin to show signs of diminishing, then and only then does the latecomer enter the market.
· It is not without risk as there is always the possibility of being completely left behind and as a result shut out of the market.
· The free rider effect is where a latecomer is able to utilise the benefit of investments made by pioneer firms as they entered the market earlier. These investments might include educating consumers to promote market acceptance, providing some form of infrastructure perhaps to promote ease of use or access to the innovation or gaining regulatory approval, in each case with the intention of supporting innovation.
· Information spill-over effects arise where the diffusion of technologies over time results in reduced research and development costs for latecomers. Over time pioneer firms may find it difficult to contain in-house the knowledge and expertise that develops from working with a new technology. As it spills out into the public domain, so latecomers can access it, without having to undertake the underpinning R&D expenditure.
· Latecomers are also able to learn from the mistakes and failures of others.
· Other benefits include a better understanding of customer requirements, avoiding unnecessary R&D and the provision of complementary assets.

3. 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 very well, in the main market.
· With the prospect of their needs now being rather better catered for, the innovation may create value for them and they may be willing to purchase the new product.
· 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.

4. Derivative strategy

· A derivative strategy 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.
· This strategy cannot be used by new firms, as there has to be an existing product and it has to already be positioned in the market.
· Black & Decker – heat gun – drill casing – lowering production costs.
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TECHNICAL ENTREPRENEURS
ENTREPRENEURSHIP
· Entrepreneur and manager are not synonymous.
· There is much more to being an entrepreneur than simply managing an enterprise.
The following three perspectives have emerged over many years and they provide valuable insights into the role of the entrepreneur and the nature of entrepreneurship:
1. Economic perspective

· The entrepreneur is able to use his or her disruptive influence to initiate change, thus creating opportunities.
· According to this perspective, the entrepreneur is a component of the economic system.

2. Psychological

· This perspective suggests that certain individuals have a particular aptitude for entrepreneurship, including (personality traits):
· A need for achievement
· A high internal locus of control
· A willingness to take risks
· A need for autonomy and independence

· This perspective is somewhat limited since people change over time. It also does not take environmental factors into account.

3. Behavioural/processual

· People develop behaviours in response to situations.
· These behaviours can be identified as typologies designed to reflect the context of entrepreneurship and include: the entrepreneur; quasi entrepreneur; administrator and caretaker; craft owner; promoter; professional manager and artisan; entrepreneur and manager.



THE NATURE OF TECHNICAL ENTREPRENEURSHIP
· Technical entrepreneurs possess the following four features:

· The founders of the company were affiliated with the source of the technology before the company was established.
· The company’s business idea is based on exploiting advanced technological knowledge developed or acquired from a source of technology.
· The company is independent
· The company is entrepreneurial, that is, it is controlled and managed by an entrepreneur or a group of entrepreneurs.

· The term “technical entrepreneur” is synonymous with small, high-technology firms or, as they are sometimes known, new technology-based firms (NTBFs).
· These are small businesses that are dependent on a high level of technological knowledge and expertise.
· Becoming an independent firm involves a considerable degree of uncertainty, which is why these ventures are described as “entrepreneurial”.
· Technical entrepreneurs can be described as small technology-based firms that display a distinct form of entrepreneurship, mainly because of the dependence of the venture on the owner-manager’s high degree of a technological expertise, translated into new technologies, products and processes.
· One of the great strengths of technical entrepreneurs is that they are very effective both in accessing this kind of knowledge and in applying it to practical problem-solving situations where it can contribute to the development of new products, processes and services.
OCCUPATIONAL BACKGROUND
The four categories of technical entrepreneurs include:
1. Research technical entrepreneur

· 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

· 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

· 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

· 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.

TOWARDS A SYNTHESIS
By combining research we can synthesise the features of technical entrepreneurs into a new model. The new model combines three main factors that influence technical entrepreneurs:
1. Antecedent factors. These include feature of the entrepreneur’s personal life, such as personality and background.
2. Parental experience. This refers to the entrepreneur’s previous experience with other organisations where he or she was an employee.
3. Environmental factors. These refer to the degree of novelty associated with the new venture.

TYPES OF TECHNICAL ENTREPRENEURS
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.
· This will typically involve the diffusion of an existing generic technology into new, probably more specialised, market niches.

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.
· The innovation typically comes from combining or configuring the technologies in a different way.

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.

4. Paradigm innovators

· This entrepreneur delivers a new product concept based on a new technology into a new and undeveloped market.
· Most extreme form of technical entrepreneur.

NEW VENTURE CREATION
Two routes that technical entrepreneurs follow in creating new business ventures:
1. Start-up

· A start up is a new venture established to commercialise an entrepreneur’s idea.
· In this context the term “venture” means the creation of a new company and the entrepreneur will be acting independently.
· The idea is the property of the entrepreneur and he or she will generally own this.
· The entrepreneur will be acting independently, without the explicit help or assistance of a parent organisation.
2. Spin-offs

· Spin-offs are also new ventures but normally arise from a parent organisation which could be a university, a government R&D laboratory or an established firm.
· They are created with the goal of commercialising a technology developed by the parent organisation.
· In a spin-off the parent will typically play an active role in facilitating the new venture creation process.
· Normally the parent will also take an equity stake in the spin-off both to preserve the connection and in the hope of harvesting the stake at a later date.
· Spin-offs are typically created because the parent does not want to or cannot commercialise the technology.
· Why?
· Parent may not have resources to fund commercialisation
· Technology may be applicable to products or markets that the parent does not wish to enter
· May not have the flexibility or the environment in which to facilitate commercialisation
THE DRIVERS OF TECHNICAL ENTREPRENEURS
Factors that have accounted for the growth in technical entrepreneurship
· Diffusion of the knowledge. 

· The increase 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. 
· Knowledge is much more accessible.

· Staff churn

· Most employees are more mobile than they once were.
· 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.
· 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.

· Availability of an 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.
· The 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.
· They all form part of the move toward 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.




STUDY UNIT 10
FUNDING INNOVATION
INNOVATION CASH FLOW
THE CASHFLOW GAP
· 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.
· Large amounts of money on marketing, manufacturing and distribution have to be spent before a product is even launched.
· 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.
· 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.
textbook
· Why is the process of innovation expensive:
· The combination of research and development, intangible assets, negative earnings, uncertain prospects and the absence of a proven track record which are characteristic of start-up and pre-commercialisation initiatives, leads to an unacceptably high perception of risk.

· O’Sullivan suggests there are three factors that make innovation expensive:
· Resources (people and technology)
· Timing (length of time taken to achieve a marketable product/service)
· Uncertainty (makes it difficult to predict either the outcome or the course of events).

· There is a negative outflow of cash without a corresponding inflow from sales.
· It may take time before break-even is achieved and the actual cashflow turns positive.
· Most innovators initially at least will make use of personal savings, usually supplemented by financial bootstrapping.
· 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).
FOUNDER, FAMILY AND FRIENDS
· The founder of the company can use his or her own personal savings or mortgage his or her home to obtain funding for the innovation process.
· Some founders continue with their full-time job and work on the idea in their spare time.
· Further funding can be obtained from family members who are happy to support the innovator.
· Friends often see the potential of an inventor’s idea and may be willing to assist both financially and with their own personal knowledge.

· Initial funding is likely to come from a combination of the following:
-	Founder. Use savings, or redundancy package, mortgage home. Sell valuable possession.
-	Family. If family is the source of funding, it is likely that this will take the form of savings.
-	Friends. The ability to use friends is likely to be a function of an innovator’s “social capital”. His or her personal network of friends and acquaintances, derived from recreational interests, previous work experience, and so on.
FINANCIAL BOOTSTRAPPING
· During the early stage of the innovation process, innovators are strapped for cash and need to find innovative ways of obtaining funding. 
· Bootstrapping is where the innovator finds legitimate ways of not paying for goods/services or paying at a lower price.
· There are two bootstrapping strategies available:
· Use creative ways of acquiring finance without recourse to banks or raising equity from traditional sources.
· Minimise or eliminate the need for finance by securing resources at little or no cost.
· Finance can be acquired through channels other than formal financial institutions (family & friends).
· Costs can be kept to a minimum by working from home, which is both convenient and rent-free.
· The innovator can 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.
· Harrison define bootstrapping as: “imaginative and parsimonious strategies for marshalling and gaining control of resources”.
GOVERNMENT FUNDING 
(there are several government initiatives that can help the innovator)

KHULA ENTERPRISE FINANCE LIMITED
· Khula Enterprise Finance Limited is an agency of the DTI (Department Trade Industry) and was established in 1996 to facilitate access to credit for small, medium and micro enterprises (SMMEs) through various delivery mechanisms.
· These include commercial banks, retail financial intermediaries and micro credit outlets.
· Khula also provides mentorship services to guide and counsel entrepreneurs on various aspects of managing a business. 
· Khula is a wholesale financial institution, which means that entrepreneurs do not get assistance directly from Khula, but through the various bodies referred to above.

THE INDUSTRIAL DEVELOPMENT CORPORATION
· IDC finance is available for projects within South Africa, the SADC region and the rest of Africa.
· It is intended to assist entrepreneurs financially and does not pursue shareholding control or management participation. 
· Finance is only made available after comprehensive risk studies.
· The IDC has developed a range of financial products suited to different environments and needs. 
· List of IDC’s financial products:
· Commercial loans
· Equity
· Guarantees
· Export finance
· Import finance




BANKS
· Most banks are reluctant to finance high-technology innovative ideas.
· However, there is a drive from within the banking sector to assist small businesses.
VENTURE CAPITAL
There are two principal forms of venture capital: Informal venture capital provided by individuals, termed business angels, and formal venture capital provided by venture capital firms, sometimes referred to as private equity funds.
1. Business angels
· Business angels are informal investors who take an interest in the idea and, in their personal capacity, provide the innovator with funding. 
· Business angels are self-made, wealthy people who are prepared to take a financial risk and do not necessarily expect to get a return on their investment.
· Often described as informal investors.
· They are high net-worth individuals seeking capital gains over the life of their investment in a company.
· 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 capitalists.

· Business angels vary greatly on any one of a number of different aspects of their activities including:
· Number of investments made per year.
· The level of funds they have available to invest
· The size of individual investments
· The reasons for investing
· The extent of their experience of business start-ups

· Active business angels

· Entrepreneurs. These are business angels who are self-made, wealthy individuals. They take little interest in managing the venture and often base their decision to invest on the personality of the innovator.
· Wealth-maximising. Although this group only has a minority stake in the venture they often get involved in the management of the venture. Most have acquired their own wealth through inheritance.
· Income-seeking. These are business angels who wish to get a high-return on their investment and who generally invest smaller sums. They often do not have an entrepreneurial spirit themselves and base their investment decision on their wish to make extra income; they tend to lend to industries they are familiar with.
· Corporate business angels. These are businesses (companies) that make investments in ventures in which they see some potential.

· Passive business angels
· Latent. These are wealthy, highly educated, older individuals who do not have current investments in innovative ventures, but who have invested in the past.
· Virgin. The personal backgrounds of these business angels vary; however, they all want to invest in a new venture, but have not yet done so.

2. Venture capital firms

· They are predominantly structured as limited partnerships and they  manage “pools of capital” by borrowing from institutional investors such as pension funds, life assurance companies and banks, as well as companies and individuals. 
· They invest in private companies requiring funding for seed, start-up and second or third stage development.
· Their aim is to make a capital gain by the time they harvest investment via a “trade sale” or an IPO some years later.
· As intermediaries, the expertise of venture capital firms lies in evaluating the risks and growth potential of companies which they back with equity investments.

3. Corporate venturing

· There are several large companies that will be willing to invest in a new venture.
· In return they expect a share in the development.
· They are a formal, direct relationship, usually between a larger and an independent smaller company, in which both contribute financial, management or technical resources, sharing rewards equally for mutual growth.
· The rationale behind a corporate undertaking investing in this way is that it is seeking to invest in technologies perceived to help it fulfil its strategic objectives.
· Large organisations will not only assist with financing, but bring with them a host of other expertise, such as marketing, management and manufacturing skills.
· Corporate venturing gives the corporation access to new ideas and skills, and allows access to new, potentially lucrative markets.
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