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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

Degree of innovation
See page 7:

Two axes, namely:
· Newness to company (NC)
· Newness to market (NM)
· NC High, NM High – Completely new product
· NC High, NM Low – New Product Line
· NC Low, NM High – Product Repositioning
· NC Low, NM Low – Cost Reduction
· NM Low, NC Moderate – Improvements to existing products
· NM Moderate, NC Moderate – Line Extension
Innovation: Process
· Invention: Mew idea, new discoveries, new breakthrough. Invention phase most commonly associated with innovation. Turn ideas into workable inventions
· Commercialization: Find way to unlock ‘latent value’ in order to generate real value. Increasingly describe as “business models”. 
· Diffusion is the stage where innovation is adopted and used by consumers.  Diffusion describes the way innovation catches on and become popular.
 Three routes to innovation
· Individual (heroic)
· Corporate (Closed)
· Open
Commercialization: business models
Definition: enabling device, tool that allow inventor to profit from their idea. 
Two important functions:
1. Value Creation
a. Identity the users and then articulate the value proposition
2. Value Capture
a. Capture the value by means of many mechanism
Generic Business Models
Three to convert technology potential into economic value are:
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

Diffusion
Follow S curve.  
Study unit 2

Make sense of innovation
Three principle application for innovation, namely:
1. Product - Tangible
2. Process - Procured product and deliver service by utilizing processes. New equipment or new methods.
3. Service – Intangible
Product and service innovation benefit the consumers and process innovation the manufacturers.
Forms of Innovation
Product Innovation
· Tangible
· Help to solve everyday problems
· Product innovation, high novelty
Service Innovation
· Often overlooked
· Computer technology has a dramatic impact on service.
Process Innovations
· Public, process innovation least important, but have biggest impact on our lives
· E-mail, assembly line
· Innovation in the manufacturing process
Types of innovation
· Degree of novelty
· Innovativeness of innovation
· Big change – Radical
· New technologies, Major Scientific advances, major breakthroughs
· Small change, incremental
· Change to product attributes
· Product, Process and Service are systems

Make product, service or process require two types of distinct knowledge:
1. Component knowledge
a. Knowledge of each component that perform a well-defined function
b. Part of core design concept
2. System Knowledge
a. Way the components are integrated
b. How the system works and how the various components are configured and work together.
	
	Components/core component
Reinforced
	Components/core component
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	System/linkage – Unchanged
	Incremental
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Radical Innovation
· Non-linear and discontinuous, involving step change
· Whole new design
· New dominant design
· Rare
· Ask new set of questions
· Disruptive technology
· More far-reaching consequences

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

Modular Innovation
· Use exiting architecture
· New or significantly different components
Architectural innovation
· Configuration of the system change
· Components may be refined or improved.

Value of innovation topology
· Innovation not homogenous
· Technology follows an evolutionary process
· There will be a shakeout
· Services themselves not like product
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Technology change
The nature of technology
Technology change one of the main drivers of innovation
· Technology is defined as the application of science
· Technology: human activity devoted to the production of technics – or technic-related intellectual products
· Technology expand the realm of human possibility
· Science: human activity related to production of theory-related knowledge of material phenomena whose rot function is to attain and understanding of nature
· Science is about understanding whilst technology is about how to make things
· Technology to succeed, must be able to apply science, not understand
· Technology and science have an dependency
· Changes in technology lead to changes in innovation. Technologies became the catalyst between science and innovation
· Technology embedded in artifacts, people and organizations
· New products/services leads to new patterns of consumption and behavior
· Significant change in the economic and social facets of human existence
Long wave cycle and the technology change
· Technology change differs over various periods of time
· Technology change in cycles
· First change rapidly when new until stability is reached
· Technology are constantly changing
· Radical change in the beginning of the cycle.
· Technology life cycle do not follow business life cycle
· Nicolai Kondratiev  describe the idea of the long-life cycle
· Business cycle between 5 – 10 years
· Technology life cycle much longer than business life cycle
· Examples:
· Cotton, iron and water
· Railways, steam power and steamships
· Electricity, chemicals and steel
· Cars, electronics, oil and aerospace
· Computers, telecommunications and the internet
· Long life cycle may extend to over 50 years

Long-wave cycle, predicable course
1. Recovery phase: Discoveries are developed into new opportunity for investment, growth and employment
2. Prosperity Phase: Broader market is reach thru diffusion
3. Recession phase: Technology advancement is limited to owning to pricing competition
4. Depression phase: Pricing and competition comes head to head, decline in profitability
Cycle is like a circle. Little boy is unhappy and want candy. He gets candy and is getting better (Recover), he start to enjoy the candy and run’s around (Prosperity), the candy is getting less and he eats slower (Recession), almost no more candy (Depression)

Internet: Our very own long wave cycle.
· Changing behavior patters at home, at work and in everyday lives
Implication of the long-wave cycle
· Technological change cycle
· Different effects at different times
· Product innovation happens early in the cycle, give way to process innovation as technology diffuses.
· Reinforces notion of different types of innovation
· Early cycle, radical innovation, later, incremental changes
· Technology change go hand-in-hand with intuitional change:
· Education and training
· Industrial relations
· Corporate structures
· Systems of management
· Capital markets
· The legal framework
· 5’th long wave accompanied by further institutional change:
· Network structures for organizations
· Alliance and joint ventures
· Outsourcing
· Highlights the impact of transformation technology and cost.
Technology paradigms
Distinguish differences in the pattern of technology change is embodie3d in notion of the technology paradigm.
· Technology paradigm:
· General are or field of technology
· Technology paradigm based on selected set of principles. These principles confine the innovation process in terms of:
· Field of inquire
· Problem to be solved
· Procedures used
· Generic tasks to which it is applied
· Properties it exploits
· Materials technology it uses
· New paradigm emerges, represent a major discontinuity
· Disruptive technology vs. technological paradigm
Technological paradigms vs. technological trajectories
The procedures and the nature of “technologies” are suggested to be broadly similar to those which characterize “science”. In particular, there appear to be “technological paradigms” (or research programmes) performing a similar role to “scientific paradigms” (or research programmes). The model tries to account for both continuous changes and discontinuities in technological innovation. Continuous changes are often related to progress along a technological trajectory defined by a technological paradigm, while discontinuities are associated with the emergence of a new paradigm. One-directional explanations of the innovative process, and in particular those assuming “the market” as the prime mover, are inadequate to explain the emergence of new technological paradigms. The origin of the latter stems from the interplay between scientific advances, economic factors, institutional variables, and unsolved difficulties on established technological paths. The model tries to establish a sufficiently general framework which accounts for all these factors and to define the process of selection of new technological paradigms among a greater set of notionally possible ones.
The history of a technology is contextual to the history of the industrial structures associated with that technology. The emergence of a new paradigm is often related to new “schumpeterian” companies, while its establishment often shows also a process of oligopolistic stabilization.
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What does innovation involve?
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Theories of innovation
Innovation is concerned with commercialization of discoveries and inventions.
Innovation features:
1. Complexity
2. Populism
3. Interest in success/failure
Range of activities, collective effort and organizational support needed for innovation.
Theories of innovation
Theory puts the story of innovation in context.
Theories
Technology S-curve
· Over time the ability for technology to deliver improve performance will vary
(The handbook on page 69 is misleading. The effort is over time (flow) where the product performance is measured at that point in time (stock)). What is depicted is that for a steady flow the advancement or product performance will vary.  Initially high increases in flow yield little increase in advancements, till some breakthrough, and then the advancement rapidly expands, till a point where diminishing return sets in. 
[image: http://www.digitaltonto.com/wp-content/uploads/2012/04/s-curve.gif]
Technology mature
· Technology matures
· Have physical limits
· Scale and complexity
Punctuated (Occur at intervals) Equilibrium
[image: http://www.emeraldinsight.com/content_images/fig/2610280601001.png]
Again the handbook is very vague. 
Taken from the internet:
In my last post about innovation I referred to Clayton Christensen and his concepts of sustaining versus disruptive innovation. It reminded me a little bit of the concept of punctuated equilibrium in evolution. 
The idea is simple: suppose you have a bunch of monkeys working in an office. You have the executive monkeys who eat healthy meals and exercise at lunch time. Then you have the office drone monkeys who go outside into the rain and cold for smoke breaks and eat gyros and fries for breakfast. The executive monkeys have nice glossy coats, get the best mates and have nice condos in desirable parts of town. The drone monkeys…not so much.
While the executive monkeys only evolve slowly, as various members drop dead of coronaries before being able to reproduce, the smoke break monkeys are exposed to much harsher conditions, evolve in some surprising and menacing ways, then stage a bolshevik revolution (punctuation!!) and eat the executive monkeys’ brains. 
They then become executive monkeys, kick the smoking habit, suppress the surviving executive monkeys into the role of office drone, and the whole thing happens all over again. 
Now innovation isn’t genetics, but the concepts are surprisingly similar. Sustaining innovation is gradual, while disruptive innovation enters into the market at the low end before moving up market and displacing the incumbents.
So, the next time you’re tempted to scoff at your small fry competition, pause for thought. They may be evolving more quickly than you are.
· Radical innovation leads to incremental innovation
· New technology, new skill, new knowledge, new abilities
· Highly disruptive technology bring period of stability and equilibrium to an end
· Evolutionary theory
Why incumbent firms are slow to react to new technology:
1. Traditions
2. Sunk Cost
3. Internal Political constraints
4. Commitment to outmoded technology
Dominant Design
[image: http://carkodeconomics.files.wordpress.com/2009/05/innovation-dynamics.jpg?w=700]
· The one that wins the alliance in the marketplace
· Configuration that all or most firms eventually follow
Pre-paradigmatic phase
· Flux, ferment
Dominant Design
· Design standardized
· Price competition
· Incremental innovation
How dominant design does arises:
1. Consumer preference
2. Market power of dominant producer
3. Regulation
Absorptive Capacity
· Integrate both external dimension of innovation (evaluation of technology) and internal dimension (learning and knowledge)
· Looks at the organization’s capacity to absorb the external factors (trends and standards) and assimilate them by using its internal factors (knowledge and skill).
· Organization ability to transfer knowledge (internal and external) across all functions in the organization.
· About the organizations ability to learn and think about new ideas.
· Three factors are vital:
· Exposure to relevant knowledge. 
· Presence of prior related knowledge.
· Diversity of experience. 
· More sophisticated: Look at how organizations acquire new knowledge 
· Many organizations fail because they can spot new trends but can’t assimilate them.
How does theory help innovators?
· Descriptive: contribution: Proving an account for the innovative process.
· Analytical contribution: Why/how innovation came about and why it was successful. Looks at patterns and point out commonality.
· Predictive contribution: Explain why innovation has succeeded or failed. 
· Benefits of prediction:
· Course of events associated with innovation can be anticipated
· Problems and difficulties can be predicted in advance
· Scope form planning so that resources can be used more effectively
· Greater likelihood of a successful outcome to innovation
Study unit 5

Sources of innovation
Focus on the invention stage of the innovation process.	
Concerned with the Eureka moment
Insight, sources of innovation:
· Individuals
· Users
· Process needs
· Spill-overs
· Corporate undertaking
Ideas can come from some form of sudden insight
Insight  Invention  Innovation
Insight is the moment of inspiration
Four patterns for the basis of insight:
1. Association
a. Bring together two unconnected ideas
b. Insight in one field provide solution in another
c. Bring work from two different fields together
2. Adaption
a. Taking an existing solution to a problem and adapting it so it can be used for a different purpose
3. Analogy
a. A principle used in one situation is used for a different purpose in another
b. Different from association because a new idea occur and not just transferred directly from one context to another
4.  Serendipity/change
a. Change, “serendipity”. Random occurrence given rise to a new insight
What is the requirement?
· Change
· Prior knowledge
· Experience
· Intelligent observer
Sources of innovation
· Too much focus on individuals is misleading
· Innovation sources
· Individuals
· Corporations
· Users
· Employees
· Outsiders
· Spill-overs
· Process Needs
· Increasing use of open models
Individuals

Resilience of individual link to a number of factors:
1. Growth in small-firm sector
2. Variety if organization devices, e.g. strategic alliance, have enabled small firms to work with large firms
3. Innovation is associated with the application of technology. Big firms proficient at the development of technology, small firms have more knowledge.
4. Increase popularity of spin-off companies.
5. Emergence of distributive technology is something to which the corporate sector often finds difficult to adapt. 
Corporations
· As innovation became increasingly to be more technology based it requires extensive research and development
· R&D laborites started in the chemical industry
· Corporate model of innovation is till primary source of innovation but R&D undertaken not the only way in which corporations can innovate.
· R&D is increasingly done by smaller firms
· Change reflect the increasingly use of “open innovation”
· Corporation still innovate, just sometimes with some else’s technology.
Users
· Users actively involved
· Certain industry sectors users play a critical role in innovation and subsequent development
· “democratizing” of innovation extend to other industries:
· Software development
· Library information systems
· Mountain bikes
· Outdoor equipment
· Extreme sporting
· Why do users get involve:
· Improvement of communication
· Growth in media
· Improvement in computing
· Greater level of education
· Growth of open innovation
· Users have been democratized (Make (something) accessible to everyone: "mass production has not democratized fashion)
Employees
· Much under-estimate source of innovation
· Companies will encourage employee’s more as companies increasingly recognize the importance of innovation in providing a competitive advantage.
Outsiders
· In industry, “conventional wisdom”
· Assumptions deeply embedded
· Paying close attention to customers and customer needs my actually be counter-productive for innovation
· Outsiders may avoid some of these pitfalls
· More willing to try unorthodox ideas
· Outsiders have external contacts outside in the field
· Absorptive capacity greater.
Spill-over
· One firm benefit from another firm’s R&D
· Spill-over are likely to occur in situations where it is difficult to prevent others from appropriating the benefits from an invention
· Spill-over are also more likely in situations where staff move around a lot
Process Needs
· Sometimes the demand of a manufacturing process will act as a stimulus to innovation.
· Cost reduction acting as spur.
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Process of innovation

From the internet
[image: http://www.winsite.com/graphics/icons/sqakki-com-innovationprocess-41183.gif]

The steps in the innovation process
1. Insight/Research – R&D - Invention
2. Development – R&D - Invention
3. Design - Commercialization
4. Market evaluation- Commercialization
5. Production engineering - Commercialization
6. Market/Pilot testing- Commercialization
7. Full scale manufacturing & launch- Commercialization

· Step 1 & 2 – Once Off
· Step 3-7 – Transformation into a product
Insight/research
· Insight, rise to new idea or discovery
Development
· Turning ideas or technology into products
· Product will work and feasibility can be demonstrated
· Development phase about prototypes
· Model to convey form, style and “feel of an object
· Models serve to communicate the appearance of the proposed product
· Walking through the model long before the real thing can be used to identify: Incompatibility, clashes, lack of space, etc.
· Prototypes in contrast are all about function.
· Functional prototype
· Development is a slow laborious process
· Make one change at a time
· Prototypes have other uses too:
· Facilitate the integration of components and sub-systems
· It facilitate learning
· User-test prototypes is about users and their behavior
· Prototype plays a role in risk-mitigation
· By the time the development process is complete, fully functioning prototypes should be in operations.
· By now reasonable certainty the product will work
Design
· Design is required to determine the features and attributes of the final product
· The following should be specified:
· Precise shape of the product
· Tolerance to which it will be manufactured
· Material to be used in manufacture
· Process by which  the product will be manufactured
· Design is a process
· More complex program, also system-level design
· Both appeal to customer and enable the firm to make money
· Design brief – What is the requirements from the design and a number of constraints
· Designer must turn design brief into a design
Market evaluation
· No inherent value in technology per say
· Business model, value capture and value creation
· Value creation is articulation the value proposition
· Determine the value and who the customer is
· Technical staff often overvalue technical complication
· Value capture on the other hand is all about making money. ‘Show me the money’
· A number of revenue generation possibilities:
· Sale
· Leasing
· Sold below cost but the consumables makes the money
· The correct revenue generation model should be selected
· Without a clear perspective on value proposition, real risk that the value of a new product/service remains unquantified.
Production engineering
· How the product will be manufactured
· Design changes for optimization:
· Reducing the part count
· Using standardized components
· Using self-aligning parts
· Using assembly operations
· As volume of production increase so does the method of manufacturing
Marketing/pilot testing
· Market testing, launching the product on a trial basis
· Testing will be about ‘Is it safe in the hand of the consumer’
Full-scale manufacture and launch
· Commission process is to prove the system
· Learning relies on tacit information and is a cumulative process

Models of the innovation process
Technology push
· Traditional perspective on the process of innovation
· Research-led version
· Driven by development in science
· Linear and sequential
· Model virtually ignore the market place
· Basic Science  Design & Engineering  Manufacturing  Marketing  Sales
· Pharmaceuticals
Demand Pull
· Role of market is central
· Market-centered type of innovation
· Consumer requirements is seen as driving R&D
· Market need  Development  Manufacturing  Sales
· Mature technology/industries
Coupling
· Push/Pull innovation process linear
· ‘Over the wall’ behavior
· This model include feedback loops
· Two-way traffic
· Each phased is linked or coupled to the market place, hence the name
Integrated
· Concurrent or parallel development
· Project team integrate the various functions
· Team-based new product development
Network
· fifth-generation of innovation process
· Network model
· Internal and external resources
· Achieve through alliances, contracts and agreements
· System integration takes on the role of innovation, managed by partners
· Used in aerospace, computing and pharmaceuticals
· Companies have looked outside the own organization for access to greater range of capabilities
Open innovation
· Technology Push, Demand Pull, Coupling, Integrated  Closed Models
· Network  Open Model
· Open innovation takes the stage of Network model further.
· Open innovation firms utilize external resources in one of two possible ways:
· Taking internally generated ides/discoveries and using an external route to market via a third party organization. 3rd Party develops the ideas/discoveries into marketable products/services which it then markets.
· Sourcing ideas/discoveries themselves from external organizations with subsequent development taking place internally using the firm’s own resources/facilities.
· Open innovation had been matched by the decline of the cooperate form of innovation, namely closed
· Closed innovation challenged, why?
· Mobility of knowledge
· Mobility of capital
· Organization that takes open innovation becomes more fluid and flexible with ideas
· Features of open innovation:
· No one firm can hire all the best brains
· Networking in various forms can provide the means of linking to external knowledge
· Other innovation strategies than first mover
· Management of intellectual property is vitally important
· Open innovation have two forms: External Sources or External Routes
· External routes: 
· Licensing agreement
· New Venture
· Joint Venture
· Spin-off company
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Intellectual property
· Intellectual property may therefore be seen as the product of the application of knowledge and skills.
· Other will want to copy to reap financial benefit
· Copy will deny the creator any commercial benefit
· Acts as deterrent
· Create for the inventor a system where they can benefit financially
· Intellectual property rights is monopolistic
· Creation: Either registered and inherent
· Nature: Either Creative or Reputation
Patent
· Exclusive right granted for invention for product or process
· Protection granted for 20 years
· Patents are designed to prevent the ideas from being copied
· Patent to encourage innovation
· Apply to DTI: Must meet three criteria:
· Novelty of idea. Must be new
· Inventive steps: Steps no obvious
· Industrial application: Must be industrial use
· Cant patient everything:
· Scientific theories
· Mathematical models
· Aesthetic creation
· Owner have legal recourse
Services of patent experts
· In south Africa seek assistance of a patent attorney
· South Africa accept the Patent Co-operation Treaty (PCT)
Patentable Inventions
1. Discovery
2. Scientific Theory
3. Mathematical Method
4. Scheme, rule or method
5. Program for computer
6. Presentation of information
Registered Designs
· Design rights is an automatic form of design protection
· Protect for ten years
· Design
· About shape and visual feature
· Shape, form, appearance, pattern, ornamentation and configuration
· Two types of design that can be registered:
· Aesthetic design – 15 Years
· Functional design  - 10 Years
Trademark
· Brand name
· Once registered no one else can use it
· Important role in marketing and branding
· Items that can be registered:
· Domain Names
· Logos
· Music
· Slogans
· Colors
· Shapes
· To register at the DT:
· Fall under group of items
· Distinctive
· Non-deceptive
· Must not conflict
· Must be registered
· CIPRO
· Renewed 10 years, last forever
Copyright
· Intangible right that comes into effect through creative effort
· Extend to computer software
· Copyright timescales:
· 70 years or author lifetime (music, artistic, drama)
· Film, TV and radio 50 years
· Publishers rights- 25 years
Passing off
· Common law version of trademark
· Form of misrepresentation
Licensing
· Gives company right to produce the intellectual property rights of which belong to another company

TOPIC 3

How do you manage innovation?
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Nature of Strategy
· Strategy, organization long term plans
· Map of the entire organization on how it intends to accomplish it goals and objectives
· Made by top-management and impact everybody in the org
· Value capture is about innovators appropriating benefits from their innovation

Why does strategy matter?
1. Market dynamics include a degree of uncertainty
2. Resources are on such a scale it could result in ‘bet the company’
3. Decision involve long time scale
Nature of strategy
Business strategy (How do we compete?)  Functional strategy (Which technology?)  Product Strategy (How do we innovate?)
1. Business strategy. Looks at the company as a whole and how organization achieve its long-term goals
2. Functional strategy. Contributes to business strategy by customizing the business strategy for each individual function
3. Product strategy: Long term  development of products
Technology strategy: 
· Definition, development and use of technology competencies”
· Long term development of the core technologies
· Development have to address two issues:
· Breath of the technologies - Range
· depth of technologies - Knowledge
Product Strategies:
· Long term development of product and services
· Innovation strategy part of product strategy
Innovation Strategy
· About the big decisions surrounding innovation
· Level of R&D, Type of innovation, Most appropriate intellectual property rights to employ
· Concern with bigger, broader and longer-term issues
· Whether to enter a market
· When to enter the market
· Where to enter the market
External routes to innovation
Why ask the question, should the company enter the market with its innovation?
· Lack of resources
· Lack of knowledge
· A poor fit with the company’s strategy
· Lack of reach
Two routes for transferring a new technology:
1. Licensing
2. Spin-offs
Licensing
· Licensees will typically be an organization that have assets the owner do not have, namely:
· Knowledge
· Access to finance
· Motivation
· Cesoroni: Case for licensing as opposed to in-house development:
· Complementary assets in production and marketing
· Transaction cost associated with acquiring the complimentary assets
· Competition in final product market
Spin-offs
· One firm creates another
· Package the technology along-side the staff
· Parent company divest itself of the technology
· Can be sold in a variety ways:
· Company flotation
· Management buy-out
· Sale to venture capital
· Sale to another company
Internal routes to innovation: Innovation strategies
· If we wants to enter the market, then there is a number of strategies:
· First-mover/pioneer strategy - When
· Follower/latecomer strategy - When
· Side-entrance strategy - Where
· Derivative Strategy – Where
First-mover strategy(When)
· Being first to the market
· Benefits:
· Opportunity to establish a technological lead, become more familiar, more practiced and more competent
· Headstart enable firm to get further along the “learning curve”
· Can establish technological leadership. Can use intellectual property as a barrier to entry
· Ability to acquire scare resources
· Ability to build customer base
· Each represent a barrier to entry
· Other possible benefits:
· Scope for building brand
· Shaping consumer preference
· Acquisitions of patients
· Two important factors affecting the suitability of first-movers:
· Pace of technology change
· Rate at which the market is expanding
Follower/latecomer strategy (When)
· Wait-and-see approach
· Benefits:
· Free rider effect
· Information spill-over
· Learning effect
· Better understanding of consumer demands
Side-entrance strategy (Where)
· Achieving market entry via a small niche
· Way to gain market presence
· Avoid head-to-head competition
· Ability to prove new technology
· Learning the new technology and enhancing it
Derivative strategy
· Applying new technology to an existing product
· Also called hybrid strategy
· Cannot be used by new firms
· Can reduce manufacturing cost and time to market
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Technical entrepreneurs
Entrepreneurship
Three perspectives:
1. Economic perspective
2. Psychological perspective
3. Behavioral/processual perspective

· Entrepreneurs are not inventors or managers
· Need to know about management and very often have to manage
Economics
· Prime movers of economic development
· Entrepreneur gives rise to some form of new combination
· Entrepreneur is a disruptive influence
· Entrepreneur initiate change
· Entrepreneur is someone who identify and exploit opportunity for profit
· Entrepreneur find opportunities because knowledge is incomplete
Psychological
· Distinctive personality traits:
· Need for achievement
· High internal locus of control
· Willingness to take risk
· Need for autonomy
· Ignore influence of environment. It is focus on nature and ignores nurture.
Behavioral / processual
· Exploring business behavior and business context
· Typologies:
· Entrepreneur
· Quasi-entrepreneur
· Administrator
· Caretaker
· Craft-owner
· Promoter
· Professional manager
· Artisan
· Entrepreneur and manager
Nature of technical entrepreneur
· Synonymous with small, high-technology firms (New Technology Based Firms)
· Used to describe a technology based spin-off
· Sector with significant numbers:
· Medical equipment
· Electrical equipment
· Precision instruments
· Pharmaceutical’s
Technical entrepreneur possess the following features:
1. Founders of the company were affiliated with the source of the technology before the company was established.
2. The company business idea is based on exploiting advance technological knowledge-development or acquired from a source of technology.
3. The company is independent
4. Company is entrepreneurial. Controlled and managed by an entrepreneur or a group od entrepreneur.
Occupational Background
· Technical entrepreneur that prevail have business background
· Four categories of technical entrepreneur:
· Research
· Producer
· User
· Opportunist
Research technical entrepreneur
· Employment experience in universities or public-research laboratories
· Have modest knowledge of marketing, finance and interpersonal skils
Producer technical entrepreneur
· Background is industrial
· Involve in development and production of commercial products
· Engineering background
· Strong mix of both technical and managerial experience
User technical entrepreneur
· Have experience in marketing., sales or product support
· Credence to innovation as a demand/pull process
· Have a demand side perspective
Opportunist technical entrepreneur
· Little or no technical education

Towards a synthesis
Different factors that influence new venture creation by technical entrepreneurs
New venture creation factors:
· Antecedent (Preceding in time or order; previous or preexisting ) factors
· Personality
· High achiever
· Independent
· Control orientated
· Home context
· Spouse support
· Few children
· Background
· Highly educated
· Prof. parents
· Middle class
· Parental experience
· Work environment
· Frustration
· Redundancy
· Experience
· Intuitional Support
· Parent’s help
· Venture capital
· Government aid
· Environmental factors
· Technology
· Discoveries
· New materials
· New technology
· Patents
· Markets
· New products
· New uses
· New consumers

Technical entrepreneur’s very technical industry specific.
Types of technical entrepreneurs
· Technical entrepreneurs focus on highly specialized, niche products and services which utilize the specialized, in-depth knowledge of technology possessed by the technical entrepreneur himself.
· Business build around technical expertise of the owner
· Found in highly technology-field
· Degree of technology intensity can vary a great deal, so too can the nature of the market the technology seek to penetrate.
· Some seek new markets other instances stay in establish market
· Autio differentiate 4 types of technical entrepreneurs:
· Application innovator
· Use established technology
· Diffusion of an existing generic technology into a new, much more specialized, market niches. 
· Novelty of technology: Establish, Novelty of market: Established
· Software houses
· Market innovator
· Develop new markets with existing technology
· Technology generic
· Combining or configuring the technology in a different way
· First Apple
· Novelty of technology: Establish, Novelty of market: Emerging
· Technology innovator
· Rely on new technology
· Technology might be associated with scientific breakthroughs
· Technology into new technology sold in establish markets
· Novelty of technology: Scientific breakthrough , Novelty of market: Establish
· Threaten incumbent firms
· Biotechnology companies
· Paradigm innovators
· Most extreme of technical entrepreneurs
· New product concept based on new idea
· Very disruptive
· Novelty of technology: Scientific breakthrough , Novelty of market: New
· Thawte, internet security start-up
New venture creation
· Technical entrepreneur start a business in two ways:
· Start-up route
· Spin-off route

Start-ups
· New venture established to commercialize an entrepreneur’s idea
· “venture” in this context means the creation of a new company
· Entrepreneur acts independently
· The idea is the property of the entrepreneur and he/she owns it.
· Key feature is that the entrepreneur acts independently
Spin-offs
· New ventures but arise from a parent organization (university, government R&D laboratory or establish firm)
· Create with explicit goal of commercializing a technology developed by the parent
· Created by employees
· If university the venture will license the research
· Parent company will play active role. May provide physical resources and also intangible resources
· Parent will also take equity stake
· Created because the parent does not want to or cannot commercialize on the technology
· Reason for parents action for not commercializing:
· May not have resources
· Technology may be applicable to markets the parent do not want to enter into
· Parent may not have flexibility or the environment
The drivers of technical entrepreneurs
· Only last 30 years started to describe entrepreneurs who found technology-bases business as technical entrepreneurs

Drivers that can be accounted for the growth of technical entrepreneurs
Diffusion of the knowledge
· Many more people studying
· Case on the internet
· Particular technical knowledge no more confined to R&D laboratories
Staff churn
· Small high-tech high rate of staff movement
· Staff mobility much greater
Improved institutional support
· Easier to become technical entrepreneur
· Universities and courses
· Financial institutions much more willing to help
· Government also step to the plate
· Grants and physical facilities
Availability of and access to venture capital
· Specialist financiers who invest in companies with a view to get their further growth and eventual capital gain
· Business Angels
· Easier because appropriate funding to finance new technical start-up venture is available
The rise of open innovation
· Increase open innovation use by large organizations
· Technical entrepreneur can developed new technologies and new technological applications which can be used as part of the innovation process in large companies
· Technical entrepreneur specialized in particular technology and firms provide complimentary assets (marketing, distributing and product support capabilities)
Nature of new technology
· Previously scale of requirements acts as barrier for entry
· New technologies more mobile and flexible
· Evident in internet
Role Models
· There are many role models to learn from
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Funding innovation
Three factors that make innovation expensive
1. Resource
a. Scale of technology, both technology and people
2. Timing
a. Time it takes to achieve a marketable product
b. Gap between inflow and outflow
3. Uncertainty
a. Difficult to predict the outcome or the course of events
Focus on external funding
Innovation cash flow gap
[image: http://pandodaily.files.wordpress.com/2012/10/startup-meets-suit.jpg?w=300&h=248]
· Innovation is about exploiting ideas and inventions to turn them into commercial products
· Most innovators initially will make use of personal savings (Working model and Engineering Prototype) , Supplemented by friends and family
· Development of production prototypes need seed capital. Turn to informal investors.
· Informal investors also called business angels
· Venture capitalist are approach closer to product introduction
·  All this to bridge the cash flow gap
Founder, family and friends
· Small firm, money come from founder, family and friends
· Some overlap between source of funding and bootstrapping
· Here we will build the first models or prototypes and form part of the proof-of-concept
· Ability to use friends is part a function of the innovators social capital
Financial bootstrapping
· Funding by not paying for it
· Strap for cash they are looking for other means
· Imaginative strategies for getting hold of resources
· Take two forms:
· Using creative ways of acquiring finance
· Minimizing or eliminating the need for financing by security resources at little or no cost
· Using the founder’s social capital network
Government funding
· Khula Enterprise Finance Limited
· IDC
· Commercial loans
· Quasi-equity
· Bridging finance
· Shareware housing
· Guarantees
· Suspensive sales
· Wholesale finance
· Export finance
· Import finance
· Support Program
· Bank
Venture capital
Business angels
· High net-worth individuals
· “informal” investors
· Not a homogenous group, differ in:
· Number of investments made a year
· Level of funds they have available
· Net-worth of individual investor
· Extend of their experience
· Reasons to invest
· Divide into two broad categories:
· Active (4 categories)
· Entrepreneurs
· Self-made, very wealthy
· Interested in broad range of business opportunities
· Most important criteria – personality of innovator/founder
· Less active in management of the venture
· Wealth-maximizing
· A contradictory bunch
· Invest or financial gain
· Take minority stake
· Get involve in company management
· Richer than income-seeking business angels
· Less focus what they invest in
· Background not entrepreneurial
· Wealth thru inheritance
· Income-seeking
· Interested in smaller investments
· Looking for high rate of return
· Background, least entrepreneurial
· Less net-worth
· Investing mainly in local sector
· For them serious business
· Corporate
· Companies making investment
· Passive (2 categories)
· Latent
· Invested in the past but do not currently have investments
· Generally very wealthy
· Highly educated
· Older than other business angels
· No investing, lack of suitable investing opportunities
· Virgin
· Want to invest but have not done so
· Few involved in business-startup
Venture capital firms

· Existence of equity cap
· Inability for small firms to access long-term risk capital
· Structured as limited partnerships
· Mange pools of capital
· Make a gain when harvesting their investment
· Venture capital firms are of declining importance as a source of funding innovation undertaken by small companies
Corporate venturing
· Keep in touch with specific technology
· Strategic motive
· Occurs in high-technology sectors
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Managing Innovation
Function of management
Management consists of:
1. Planning
a. Decision making activity
b. Need to set goals
2. Organizing
a. Specifying and structure working relationship between individuals
b. Enabled planned activities
3. Leading
a. Conveying a sense of purpose
b. Providing a vision
c. Motivating individuals
4. Controlling
a. Monitoring and evaluation
Why does innovation have to be managed?
Contextual factors
· Uncertainty
· Innovation by its very nature involves much uncertainty
· Complexity
· Developing something new will draw on a number of different expertise’s
· Messy/untidy
· It is not smooth or straightforward
· Disruptive
· Novel and the new. New ways of doing something
· Creative
· Require a degree of creativity
Planning
Project management
· General purpose planning technique
· Management technique, 5 main steps
· Determine the goal
· Identify the activities or tasks to be undertaken
· Estimate the duration of the activities/tasks
· Determine the sequence in which the activities/tasks have to be completed
· Develop a project plan
· Two types of plan:
· Gantt or bar chart
· Network diagram
· Think about innovation in a much broader term. This is what planning is all about.
Development funnel
· Structured approach for getting from ideas to launch of a new product or service
Organizing
· Choice of internal structure conducive to innovation
· Structures effect a great many aspects of work activities, such as:
· Communication channels
· Flows of information
· Working relationship
· Working practices
· Work environment
· Corporate culture
· Structure must be effective to facilitate knowledge transfer: Theory of absorptive capacity
· Working relationships and working practices have to be flexible and able to cope with uncertainty and unpredictability
Innovation specific structures: corporate venturing
Learning new knowledge (LNK) vs. Leveraging existing knowledge (LEK)
· LNK – High, LEK – High [New venture department/division, skunk works
· LNK – Low, LEK – High (Direct Integration)
· LNK – Low, LEK – Low, Dedicated business Unit
· LNK – Low, LEK – Low, Independent venture unit
Direct integration
· People from all over organization drawn into a new team to develop new product/service
· Quick to setup, depended  on existing cooperate culture being innovation tolerant
Dedicated business unit
· New business unit
· Suitable for innovators with short development span
· Innovation will be incremental
· Organization need to be sure that it will break into profit soon
New-venture department
· Skunk works
· Radical innovations
· Create organization within an organization
· Will always fit into the ‘control’ of mother company

Independent venture unit
· Separate entities
· Set up for express purpose of developing innovative new products
· May be wholly owned or joint venture
· Separate legal entity
· Degree of autonomy
· Will developed own sub-culture
· JV will be advantages, joint resources and sharing of risk
Leading
· About setting direction or vision for others to follow
· Employees should feel motivated to exercise their creativity
Leadership roles
· Project leader
· Formal
· Formally designated
· Figurehead
· Take responsibility of the project and provide it with an appropriate sense of direction
· Project leader should be someone who does not get completely bogged down in detail
· Able to maintain a sense of perspective
· Mix skill, communication and motivation
Product champion
· Someone who acts as advocate for the innovation
· Need political support
· Must be familiar with the organization
· Know the way around and know where the power lies
· Must be leader who can communicate
Godfather
· Least formal role
· Provision of political support to those involved in innovation by pulling strings
· Exercise power and influence in the organization
· Support for innovation and affording it protection
Gatekeeper
· Knowledge is critical to innovation
· Organization ability to transfer knowledge
· Certain individual’s forms part of the knowledge-transfer process. They act as gatekeepers
· Hold key to accessing knowledge
· Acting as repository of knowledge
· Knowing who possesses knowledge
· Exercising skill in making connections
· Acting as go-between
· Networking skills
· Act as bridge between different part of the organization

Motivational schemes

1. Functional is to tap the creativity of employees by motivating them to participate in innovation by coming up with ideas that can form the basis of new products/services or process enhancements.

Bootlegging
· Way to motivate individuals to make effective use of their own knowledge
· Undercover activity
Ideas programmes
· Employee based schemes to encourage employees to come forward with new ideas

Research clubs
· Facilitate innovation through collaboration

Corporate cultures
· Organization shared values and belief
· Implicit and explicit
· Shape behavior and experience of individuals working in an organization
· Corporate culture can have a profound effect on innovation via the value it place on things like challenging existing ideas and practices
· Strong record of corporate culture is organizations that value and promote the following:
· Outward-looking orientation
· Strong links to external parties
· Facilitating communication
· Openness to new ideas
· Individuals able to experiment
· Acceptability of failure
· Accepting and tolerating failure is essential
· Promotion of evaluation and reflection
· Do not rush in
Controlling
· Import because innovation is all about high degree of uncertainty
· Close link between planning and control
· Development funnel both planning and control

The stage-gate process of innovation
· Series of evaluation points
· Minimum of three possible gates in a project:
· Initial screening
· Business/finance analyst
· Pre-commercialization bushiness analyst
· Each gate three questions:
· Does the project continue to make economic/business sense
· Have the essentials steps been completed
· Is the project on time and budget and have the milestone been hit
· GO if answer to Q1-3 is 
· HOLD if the answer to Q2 is negative
· KILL if the answer to Q1 is negative
· Decision made by representative of all functional disciples involved
· Both technical and commercial have to agree to go forward

Conclusion
· Innovation must be managed instead of handling ad-hoc by providing structure
· Breakthroughs are comparatively rare
[bookmark: _GoBack]
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