Management of Technical Change

Organisation and Culture

The culture of an organisation is only indirectly affected by the management and the organisation. The culture is the sum of the values, attitudes and beliefs shared by its members. Many things impact on it, including technology.

Definitions:

Invention: a scientific discovery, idea or prototype

Innovation: successful commercial exploitation of an invention.

Diffusion: process by which innovation is communicated through channels over time to the members of a social system.

Innovators, Early adopters, Early majority, Late majority, late adopters, laggards. Gaussian type distribution.

The FIVE FACTORS affecting diffusion

Relative advantage: the degree to which an innovation is perceived to be better to the idea it supercedes.

Compatibility: the degree to which an innovation is perceived as being compatible with the existing values, experiences and needs of the adopters.

Complexity: degree to which an innovation is perceived as difficult to understand and use.

Trialability: degree to which an innovation may be experimented with on a limited, low-risk basis.

Observability: degree to which the results of an innovation are visible to others.

These are the most significant factors. Technical superiority is not an invariable guarantee of success!

Studies indicate that the personally communicated experience of near peers is the most important channel of communication.

Communication channels:

You need to tell people what it’s all about!

Mass media

Specialist press

Personal contact

Exhibitions

Public demonstrations (like Charles Parsons!)

Advertising

Societies

Retailers

The time it takes for people to adopt the innovation is affected by:

The time for a potential adopter to move from knowledge of the innovation to implementation and confirmation.

The distribution of the innovation decision process: people won’t adopt uniformly.

The cumulative effect is that a rate of adoption is specific to a particular innovation in a particular social system. Just because it works well elsewhere/with another idea doesn’t mean it’ll work in this case.

Great Myths:

Mousetrap theory: no-one comes beating a path to your door!

Lone inventor: most innovation comes from big R&D departments

Small, dynamic companies: mostly they can’t support the R&D required. 

The responses of the firm to technology.

“The mousetrap theory”: novelty and technical excellence bring success.

“The market pull theory”: find a market need and fill it. Customer focus/market oriented.

Interestingly, neither of these is better: lots of extensively researched products have failed, and lots of new ideas of succeeded despite what everyone said at the time!

The University of Surrey carried out a study, known as Project Sappho, to study innovation. 

Factors common to all attempts:

Innovation in formal R&D structure

Patents important

Development teams cross disciplinary

Technical innovators qualified engineers or scientists

Academic qualifications

Factors discriminating between success and failure

User needs understood

Good marketing and selling

Right first time, few modifications or bugs

Size of project team (larger=better)

Good contact with relevant part of scientific community

Business innovator was more senior, older, held more responsibility and had more experience.

Unrelated factors

Size of firm or R&D department

Number of engineers on board

Presence/absence of planning techniques

Familiarity with field

Growth rate of firm

Competitive pressures

Development lead time

Freeman who conducted the study recommends:

Strong in-house professional R&D

Performance of basic research or close connections with those conducting research

Use of patents

Large enough to conduct expensive R&D over long periods

Shorter lead times than competitors.

Readiness to take risks

Early and imaginative identification of a potential market

Careful attention to the potential market and substantial efforts to involve educate and assist users.

Entrepreneurship strong enough to coordinate R&D, production and marketing.

Good communication with the outside scientific world as well as with customers.

Management theory

Frederick Taylor: scientific management. Time and motion. Enforced standardisation.

Fayol: similar idea.

Mooney & Riley: organisational pyramid. Specialisation. Bureaucratic style of management.

Contingency theory: there is no one solution, it all depends.

Technology and Strategic Management

Offensive: first to market with new technology. Strong R&D, indifferent manufacturing, high levels of customer support, well educated staff.

Defensive: Waits for impact of offensive competitors before moving. Strong R&D, better manufacturing, good marketing

Imitative: waits until technology is mature. Weak R&D, reliant on licensing or imitation, strong manufacturer, competing on price. Sweatshops!

Offensive companies: RCA, Du Pont, IG Farben (PVC), ICI (Terylene), Bell Labs (Semiconductors), Houdry (Cat Cracking), UKAEA (nuclear power).

Product Innovation

A new innovation results from the union of market knowledge and R&D.

R&D people: long term vision. Academic orientation, satisfaction from solving problems, eccentric, nonconformist and intellectual.

Marketing & Sales: short term results driven, company loyalty, short on technical knowledge, obtain reward and satisfaction from orders and prestige(cars!), conformist, conservative, non or anti-intellectual.

Product Champion must draw these people together. Resolve differences, marry opportunity to need, oil troubled waters and maintain respect of both parties. Establish common motivation and sells project internally. Seniority a big plus point!

In process innovations, also involve:

Finance (Cost oriented, investment hostile)

Production management (output oriented, short termist, resent disruption)

QA( bureaucratic and resistant to change)

Production Engineering (like R&D)

Managing Innovation

Technical innovation- the incentive

Improve or maintain market share

Reduce costs

Create new markets

The risks:

Development costs may become unsupportable

Timescales may drag, diminishing the product’s advantage

New products are riskier: production costs, warranties, product liability, damage to reputation, etc, etc.

The innovators:

For technical innovation, need people with relevant talent. Usually graduates. Fascinated with topic, enthusiastic. Usually eccentric and nonconformist.

For these people, it may be necessary to provide:

Flexible working time

Publication in journals

Conferences, exhibitions, training courses,

A more academic approach…

Development engineers need to be involved in the marketplace. Need to identify:

Customer needs

Customer wants

Market size

Market share

Can we satisfy customer needs?

Can we satisfy needs/wants they didn’t know they had?

Can we innovate?

Very few have technical genius and marketing vision. Management must ensure that communication takes place between the marketers and the innovators.

The meeting of minds:

Have regular formal meetings between engineers and marketers to review progress, problems, opportunities, etc.

Create an atmosphere that encourages informal contact

The wish list

Brainstorming, well used!

Formal presentations (from each side) covering state of market, competitors work, new technologies.

Development engineers should meet clients and see products in use.

Management should take time to discuss corporate objectives.

Management must decide the boundaries within which to work. Within these, people should be encouraged to explore, experiment and propose new ideas.

Common traps to avoid falling into:

The “me too” product.

The salesman’s consensus (generally best features of competitors)

Marketing led development

Everest Syndrome (because it’s there- engineering led!)

“We’ve got it working in the lab”- is it really?

“First of hundreds”- one-off job for specific customer, but not suitable for anyone else.

Ideas: anyone can have them!

The wish list: new ideas are added to the list without question, with a description of a few lines. The list is circulated amongst the marketing and technical groups. Periodically the list is reviewed and consolidated to make it manageable. Ideas are not removed until they’re implemented.

Brainstorming: needs structure (more later)

Management By Walking About (MBWA)

Top managers make time for informal contact with subordinates in order to obtain their views.

Feasibility studies

An idea emerges. The decision is made to run a feasibility study. The brief contains: the study group, the objectives, the product specification, market forecast, development forecast, timescales, costs.
Feasibility studies have fixed costs and a fixed timescale and aim to answer the following questions: can it be done? Is there going to be a good market for it? Will there be a good margin?

Development Proposals

Describe:

The position of the product and its development within the strategic plan

The product itself

The market

The financial consequences

Consequences from failing to pursue this opportunity

Risk analysis, technical, manufacturing and market

Manufacturing implications

Marketing implications

Demonstration of company’s ability to take on the project, including alternatives (subcontracting, takeover, license, etc)

Phases of innovation

Ideas

Feasibility

Development

Production

Modification and updates

Control increases as project progresses. Odds must shorten! Will it work? Can we make money on it?

Investment Decisions

Financial metrics are not worth having unless they’re based on realistic data. Truly innovative change is very hard to estimate! 

Metrics used:

Average rate of return (average profit per year)

Payback time (time for initial investment to be repaid)

Discounted cashflow gives projections of net present value

Internal rate of return: based on DCF, interest rate at which net present value is equal to initial investment. IRR for proposal must be greater than interest rate on capital.

Risks:

Technical risk: it won’t work, or won’t perform as well as it should.

Manufacturing risk: too expensive to make, or can’t be done with resources available

Market risk: can’t be sold at the price or in quantity forecast.

Familiarity reduces risk: are you familiar with the technology, with the manufacturing process, with the market? Total lack of familiarity with any of the above is courting disaster!

Innovation and HR

New technology changes working practices and therefore impacts on the workforce. Apprehension: Job security, skills obsolescence, loss of status, loss of prospects, embrassment, stress, safety concerns.

This leads to awkwardness: you can’t force the workforce! 

To manage the change: INFORM: give information to all employees, preferably via their immediate supervisors. CONSULT: ask people for their views, and resolve their difficulties. FAMILIARISE: use video/slides/brochures/visits to demonstrate technology to staff. TRAIN: the plan should contain training for all concerned. CONVINCE: demonstrate by presentation, MBWA, memos etc, that change is of mutual benefit to employee and organisation. RESOLVE: difficulties, WATCH for cultural changes/difficulties. BEWARE: of monotonisation and alienation.

A major change is an opportunity to involve employees! Don’t impose it on them.

People who work for a bureaucratic, disciplined organisation (an imitator, perhaps) are most resistant to change. Really, change may only be achieved by restructuring.

If the organisation is task-based and uses matrix management then it can change more rapidly.

Technical Change Audit

A company needs to ask questions regularly about its approach to innovation.

Consider: product, process, admin, distribution, marketing. 

Ask:

What are the competition doing?

What will they be doing in 5 years?

What will we be doing in 5 years?

What do the customers think we should be doing?

What does everyone else think? Academics, Tech press, surveys, etc.

Are we offensive/defensive/imitative/dependent/traditional/opportunist?

Can we (are we?) pursue a strategy for this change which is outside our usual strategy.

Are we in the right environment for this strategy?

Why do we want to change? How does this fit with the strategy?

Product innovation:

Must be considered in context of strategy.

Where is the technology in its lifecycle?

Where is the product in its lifecycle?

Do we need detail improvements/updates/revisions.

Ageing products perhaps better left to die!

Older product may become cash cows.

Where is our position in the market?

Are we a major/minor player?

How do we intend to compete: newer? better? cheaper? much the same?

What is the market size/requirement/price? Where are they going in the future?

Where is technology taking our product? Can we see a trend?

Are we vulnerable to an alternative technology? What are the alternatives?

Process Innovation

Cost reduction, quality improvement.

Employment Law

Contracts:

A contract of employment is formed when an employer offers employment and the employee accepts it. The law demands that a written contract and job description are provided within 13 weeks of starting work. It must include: title of job, commencement date, hours of work, rates of pay, holiday, period of notice, pensions, trade unions and discipline procedures.

Termination of employment

Retirement: you’re not obliged to employ someone beyond state pension age unless their contract says otherwise.

Dismissal: employer terminates employment. Disputes settled by industrial tribunals. Temporary/part time workers have little protection. If you’ve been with the company for less than a year, you have little or no protection.

Notice must be that specified in the contract, but can pay cash in lieu.

If you have been there for more than a year, full-time, you may not be unfairly dismissed.

Unfair dismissal: sex, marital status, race. Trade unionism. Pregnancy, unless pregnancy makes her unable to work and no alternative work available.

Homosexuality, except where children are involved. Criminal record, unless discovered shortly after employment or relevant to job.

You must dismiss people in a fair manner. Should give warnings and a chance to improve.

Substantial reasons include: persistent bad timekeeping, negligent attitude, inability to do the job, sleeping on the job, abusiveness, insubordination, ill health, legal restrictions (loss of driving license), breach of trust, sexual/racial harrassment, bullying.

A written statement of reasons must be provided.

Constructive dismissal:

Where the employer makes life difficult for the employee. Eg: unilateral changes of contract terms, resign or be fired threats, harrassment or victimisation.

Summary dismissal:

You may dismiss someone on the spot for gross misconduct, such as theft or assault.

Redundancy

This is different to dismissal: it’s where the job disappears.

If you have one year’s service you’re entitled to redundancy pay: 1 week’s pay per year of service minimum.

Resignation

Employees may resign by giving notice. They don’t need a reason.

Health & Safety

Employees must: take reasonable care of themselves or others. Cooperate with employer to ensure compliance with law.

Pregnancy

Dismissal on grounds of pregnancy is always unfair. Regardless of how long you’ve worked for them. All female employees are entitled to maternity leave. There is no right to paternity leave. There is a statutory length for maternity leave.

ACAS

ACAS gets involved in disputes between employers and employees. Attempts to reconcile situation without going to Tribunal. Must appeal to tribunal within 3 months of incident.

Tribunals

Have similar powers to other courts. Can impose penalties, award compensation and demand restitution of wrongs. Relatively informal and noncombative compared to normal legal system. Industrial Tribunals are free to employees.

Discrimination.

Lots of legislation.

Discrimination is acceptable if criteria are relevant to job, and if no candidate is treated unfairly on irrelevant grounds.

Direct discrimination: treating someone less favourably than others.

Indirect discrimination: unjustifiable requirement applied generally, but has disproportionately adverse effect on one group.

Disability Discrimination

Applies to employees, applicants and self-employed contractors.

Employers have vicarious liability for employees.

The person involved must be disabled within the terms of the act, treated less favourably and that treatment must be related to disability.

Must make reasonable adjustments to premises, working hours, equipment, provide training.

