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Introduction

This chapter seeks to answer the question what is management? By looking at the management styles and responsibilities and the tasks which managers frequently carry out. The special problems faced by engineers moving into management are also considered.

2.1 What is management?
There are several answers to the question, what is management? And for a very good reason: there is no single answer (Harris, 1994). Is management an art or a science? Neither or both! Management is the use of techniques, based on measures, artfully applied. The saying there are those who do things workers and those who talk about things managers is not true. A more accurate statement would be there are those who do things and those who get things done. That would certainly be case in modern industry.
Scientific ideas usually come from individuals, but it needs a large multi disciplined team to develop it into a product and to take it to market. The activities of this team need to be coordinated and managed. Much greater leverage can be obtained from a well organized team than by its members working as individuals. 


To young engineers or scientist’s management is something ‘they’ do a world full of time wasting effort spent mainly on covering up one’s mistakes and stabbing peers in the back in a bid to reach the top of the corporate ladder. In their minds managers behave as shown in the flow chart of Figure 2.1 when something goes wrong. The alternatives on the chart give the impression that mistakes are not tolerated in a modern organization, and that the opportunity to ‘light a fire’ under a peer must not be missed.

Needless to say, this impression of management is incorrect, then what is management and how does one become a good manager?

The one golden rule about management is that there are no golden rules. There are no ‘rights’ or ‘wrongs’ in management. It is not an exact science, like engineering. Management has often been compartmentalized as the management of people and of tasks the implication being that tasks are predictable and people are not. This is incorrect; everything in management eventually leads to people, so most things are unpredictable, and will vary with time and from situation to situation. In management one cannot even predict the result of the sum of two numbers two plus two makes?

As there are no fixed answers in management, all that one can hope to do is to learn the basic techniques – the ‘language’ of management – and then to be guided by experience, bearing in mind that management requires a constant reappraisal of all that has been learnt, since it is almost certain that changes will occur over time.

After all, to learn to play football it is not sufficient to read a book on the subject. This is an essential first step: learning the fundamentals, the rules, of the game. The only way to become a proficient player, however, is to go out on the field and actually play the game; learning from the bruising one receives!
If students of management bear this in mind they will not be too disappointed when they find that the reality of management does not fully match the text that they read in this and other books. The most that a management book can hope to achieves to explain the basic principles: the tools of management; the aspiring manager must use common sense in applying these to real life situations.
Remember, managers are not the bosses. They are simple employees of the organization, like everyone else, and are doing a job for which they have acquired certain skills. The engineer who goes into management expecting to be a leader, to issue commands and have subordinates follow without question, will be disappointed.

2.2 The history of management
The practices of engineering and of management may be considered to have grown hand in hand. The pyramids of Egypt represent a remarkable engineering feat, but they are equally notable for the management skills that went into their construction. Many thousands of people were involved: the customers (the Pharaohs) the subcontractors (the artisans) and the employees (the slaves). All these had to be coordinated, controlled and monitored; quite a remarkable feat. 
However, as a profession, management is relatively new, if one applies the definition of a Professional is one having a minimum standard of educational or work achievement, administered by and independent body to which members belong. In the UK the IEE set up a professional group on Engineering Management in 1970, which was almost one hundred years after the IEE itself, was founded.

This is understandable, since the earlier industrial organizations were primarily family businesses in which the family head was also the head of the business and his sons took over after him. There was very little promotion of outsiders, and even the most competent employee could only start at the bottom and stay there. The growth of large corporations in the 1950s, particularly multinationals, provided a boost to their professional manager. These organizations had good working conditions compared with the public sector (although lower security of employment), and gave their staff better training and experience. Promotion was based on merit, and with leavers moving to other companies, cross fertilization of ideas followed, with the expansion of management techniques and practices.

Management theory was first popularized in the USA and spread slowly to Europe. The first business school was founded at the University of Philadelphia in 1881 and a hundred years later there were over 500 business schools in the USA. By contrast the first two British business schools were formed in 1965, in London and Manchester.

The American Management Association (AMA) was founded in 1923 ands in the UK the Institute of Management (formerly the British Institute of Management) was formed in 1948.

Management techniques have also changed over the years, emphasis on different techniques being largely dictated by the industrial scene at the time. The post war period saw a steady expansion in the developed courtiers, and the emphasis was on corporate planning for growth.

The techniques used were simplistic and assumed that the future would continue to grow in a similar pattern to the past. This period also saw the application of operational research (OR) techniques to many things, whether the subject was suitable or not (for example human behavior.)

The oil crisis of 1973 changed this, by changing the external environment. Although the emphasis had previously been on growth, with many companies borrowing heavily to finance this growth, survival now became the key consideration. Companies with large debts went bankrupt as interest rates jumped, and many others were forced to reappraise their activities and pull out of non profitable sectors, in effect shrinking their operations. Short term payback became the key consideration, not long term growth.

Recent years have shown characteristics that include those of both above periods, following the industrial cycles of growth and consolidation.

2.3 Types of manager

Managers come in every shape and size, with very different personalities. This is not surprising, since managers are, after all, human. It should also be remembered that all employees within an organization, whether they have the job title of manager or not, are in reality managers, being responsible for their own tasks if nothing else.

In looking at the types of manager we shall first consider management levels and then the styles that are used by managers.

2.3.1 Management levels
Management levels can be considered as those that are shown on organization chart; line and staff management; and corporate and divisional management. The interaction between the various levels of management within an organization is illustrated by Figure 2.2 Assuming a middle management level, each individual has above him or a manager, followed by the manager’s manager, and so on up the chain. Communications can occur to any number of levels up or down the organization, but the most frequent communication is usually limited to two levels. Communication upwards also occurs with other managers who are at the same level as the person’s own manager.

There will be numerous peers, both within the same function and within different function. Similarly down the chain there are likely to be subordinates and subordinates’ subordinates.

Communications radiate back and forth like spokes in the organizational wheel. All the seinter actions need to be managed, not only those that occur between a manager and a subordinate. 

Usually, as manager’s progress up the corporate ladder, they will zigzag through the organization; very rarely does one move vertically upwards, taking over one’s manager’s job.

Figure 2.2
Figure 2.3

The sizes of organizations vary, and there is debate as to the optimum size for maximum efficiency. Figure 2.3 illustrates the most accepted curves for variation of efficiency with size. Material considerations favor large sizes, which can result in economies of scale within manufacture. Even then efficiency will begin to decline if the organization is too large and so difficult to manage.

People considerations favors much smaller units, critical mass being reached much sooner. Thereafter efficiency falls off as size increases. This is usually because:

·  In large teams there can be many communication problems and time wasted in ensuring that communication occurs smoothly.

· Staff working on large projects are less able to see the contribution that their individual efforts makes towards the organization’s goals,

· The larger the team the greater the amount of overheads it needs, such as supervision and coordination.

To overcome the people problems while still maintaining the advantages from material considerations, many organizations are structured into divisions or profit centers. One such division could be devoted to manufacturing only, giving larger size operation from the materials viewpoint. Each division has a level of autonomy for its profit and loss, and the divisional general manager is answerable to corporate headquarters. A small team of staff managers are now employed at headquarters, with the tasks of: formulating corporate strategy and setting divisional goals; monitoring divisional performance; and carrying out centrally those functions that benefit from size, for example material procurement.

2.3.2 Management styles

There are many, many different management styles. This is not surprising, since the style used is often determined by the personality of the manager concerned, and this can vary through every shade between black and white. In this section seven styles will be described.

A manager often displays many of the attributes of these styles. Also, most experienced managers have learned to vary their style to suit the situation (Mc Cleland and Burnham, 1995); for example the organization level at which the communication is taking place and thee task that is being addressed. It is, however, difficult to adopt a style that is diametrically opposite to one’s own personality, since it will then be unconvincing and ineffective.

Administrators

Administrators look to company rules and regulations for solving all problems. They live ‘by the book’ and are usually very employees. They show total loyalty to the organization and have probably been with the company for many years.

Administrators are very formal in their approach and work with strict lines of demarcation between departments and function. They are usually not very good communicators, using the official company channels for all communications, which are often, limited to one level upwards and downwards they protect their department and status and look after their staff. They are not good at resolving conflict, looking to company rules for resolving these.

Administrators expect everything to be black and whit, and for practical situations to match theory; they are at a loss when this does not happen. They are very logical and practical and have good planning skills. In spite of their rather mechanistic approach they are generally respected by their staff, and by peers, for their organizational loyalty and knowledge.

Time Servers
These are generally older managers who have lost interest in their job and environment, and are marking time until retirement or moving to another job. They take all necessary action to avoid stress, and maintain a low profile within the company.

Their low personal motivation o\is reflected in the people who report to them. Conflict at all levels is avoided at any cost..

Although these managers are not generally lazy, their low motivation means that they do the minimum amount of work needed to hold down a job. Decisions are avoided since they could lead to mistakes. Personal status is very important to them.

Time Servers usually have good management experience, and if motivated can become a very valuable asset to the organization. They often consider themselves to be ‘father or mother figures’. They understand people and can build an effective team if they try. They recognize achievements in others and are ready to acknowledge them.
Climbers

These managers are driven by extreme personal ambition and will sacrifice everything, including self and family to get to the top of the corporate ladder. They want to achieve and to be seen to have achieved, especially by those in a superior position.
Climbers will pursue personal advancement by fair means or foul. However, they become demodulated if this does not show quick results, and this cans eventually lead to stress. Personal knowledge is very important to them, as a means for advancement, and they will learn from their staff, pushing their staff, pushing themselves at their staff’s expense, if it suits them .However, Climbers like after those reporting to them, knowing that they are measured on the output from their department.

Self interests come before those of the organization, and peers will be fought in order to gain an advantage and to build an empire. Status is important, but only as a sign of seniority.

Generals

This is usually a younger person who exhibits lots of energy. The General likes to rule and manipulate power but is achievement oriented: power is used to get tasks done. Generals work extremely hard, driving themselves and those under them.

Status is important to Generals, but for the luxury associated with it, not as a characteristics as a self made entrepreneur. Usually they are optimistic about the future, sometimes wrongly.

Supporters

Supporters maintain a balanced view about the world the organization, subordinates and themselves. They are usually experienced managers who are knowledgeable in management techniques and apply them where they can.

Supporters work through people in achieving their aims. They are good at delegation and develop their subordinates by giving them responsibility. The people working under them are highly motivated.

Supporters’ personal technical knowledge is usually lacking, but this is compensated for by the support they themselves receive from the specialists within their department.

Supporters are good facilitators and very good at managing change. They recognize achievement and reward it. They are deep thinkers and have excellent imagination. Often this can lead to a clash between the goals of the organization and what they believe to be right. However, supporters are good compromisers and exhibit effective intuition. They are flexible but very persistent in carrying out tasks which they believe need to be done. They can handle stress.
Supporters tend to be loners and do not mix well with peers. This means that they can often miss out on information from the grapevine, so that they are not always well briefed on organizational matters.

Nice guys

These managers are usually weak- willed and are more interested in being liked, by peers and subordinates, than in achieving targets. They don’t criticize their subordinates, even when they are poor performers, and may in fact support them too much, so unconsciously retarding their development.

The productivity of the group under the Nice guy is low and conflict often simmers under the surface, waiting to burst out. When it does the manager does not know how to handle it. Very few decisions are made and usually they are very poor, since the manager is ready to yield to pressure from almost any source.

Bosses

These managers are bullies! They like to have their own way and bully their staff (especially their secretaries) in order to enhance their own sense of power. They are a living example of the effect of power on people, as stated by primo Levi in his book The Drowned and the Saved: Power is like a drug; the need for either is unknown to anyone who has not tried them, but after the initiation… the dependency and the need for ever larger doses is born; also born is the denial of reality and the return to childish dreams of omnipotence.

Bosses occur at every level, often quite low within the organization. They operate in Administrative mode, playing thins by the book where it suits them .They use the power of their position, real and imaginary. They drive the people under them but not themselves. They expect recognition from peers, but often do not get it. 

Bosses are extremely inflexible and are often mistaken for strong-minded people. Usually, however, they are only strong talkers, and hide behind abusive language. They try to terrorize subordinates and peers, creating conflict to emphasize their own power.

Managers in the Boss category are often brought into a company to act as hatchet men. In the short-term they can show result, but long-term they are very destructive, causing more harm than good. They are insecure in themselves and get security by humiliating others in public. They advance by pointing out the mistakes of others, and not by their own achievements. 
2.3.3 Tasks and people

Although many different and complex factors have been considered in describing the various management styles, it is usual to use two main factors when comparing them: the strengths of the various styles in the management of people and tasks. This is very simplistic, and can only provide a first level guide.

Figure 2.4
2.4 Management responsibilities 

The function that a manager performs are compels, which is partly why it is so difficult to define and record them accurately (Mint berg, 1990; Uyterhoeven.1989).This is not surprising, since managers are people whose main task is to deal with other people, and human behavior is compels and difficult to predict deal with other people, and human behavior is complex and difficult to predict.

Generally, managers operate in an environment in which they voluntarily accept certain responsibilities as part of their jobs, while being constrained by other factors. These are shown in Figure 2.5.

Managers have a responsibility to the shareholders of the organization in which they work. These shareholders have invested their money in the corporation and they expect to receive a return for this, measured in terms of dividends and growth. Generally the shareholders are ‘faceless’ and the average manager is unlikely to meet them’ except perhaps at an AGM (Vliet, 1995), but nevertheless their interests must not be forgotten.

Employees of the company are also the manager’s responsibility; even though managers are themselves employees of the same organization .Employees expect rewards for their labors, good working conditions, and a job that meets their career aspirations. In return, the employee is expected to show loyalty to the company and look after its interests. 
Figure 2.5

It is customers who make it possible for the organization to exist. Customers expect to receive the goods they need at the right price and at the right time. They should feel that the company abides by its motto: ‘The Customer is King! 


Managers sometimes forget that there are two very distinct and important types of customer: external and internal. External customers are those who buy the company’s products, and are those who buy the company’s products, and are the ones usually thought of when the term ‘customer’ is used. Internal customers are those who depend on the manager and his or her department to provide a product or service to which they can add value before it reaches the external customer. There are many examples of internal customers within an organization, a few of these being shown in Figure 2.6

In the example shown, Design ‘’engineering is a customer of the Procurement Department, since it is dependent on this department to purchase all the tools and equipment it needs, carrying out negotiations with suppliers in order to obtain the most favorable terms. However, Procurement is also an internal customer of the Design Engineering Department, since it depends on it to produce the technical procurement specifications to which the supplier will deliver the goods. Procurement also lilies to Design to verify that the goods produced meet the specifications. In the same way, Manufacturing is an internal customer of procurement and Procurement depends on Manufacturing.

Marketing, which includes product management, contains the greatest number of internal dependencies, as expected. The Design Engineering Department is dependent on Marketing for the product or customer specification to which it is to design the product. In turn, Marketing is dependent of Design Engineering to Provide it with information on product development time-scales and design so its, that it can develop its business plans, and for technical support in answering.

Figure 2.6
Customer queries. Manufacturing is also dependent on Marketing for product related information, and marketing requires product manufacturing costs from the Manufacturing Department. Marketing depends on the Sales Department to make the sales to external customers and for market intelligence data and it depends of Distribution to get this to the customers. In turn, Sales depends on Marketing for product-related information, such as price, and for support in making the sale, such as presentation material and product handbooks.


The relationship between the organization and its suppliers is also vital. No materials it needs, at the right price and on time. In this the organization is itself a customer of its suppliers. The relationship between a company and its suppliers should be very close and is summed up by the phrase: ‘getting into bed with one’s suppliers’. Managers have the responsibility of ensuring that suppliers are kept fully informed of the company’s future plans and requirements, so that they can plan their workload. In addition, suppliers expect prompt payment for their goods or services; they also have to generate profits and growth for their own shareholders. 


Managers have a responsibility to the community in which their company operates. This is especially the case if it is a large organization and, as such, the major employer in the region. The organization mist ensure that the environment is protected and the employment balance maintained. In addition, managers should look at other ways in which the community can be supported, such as staff visits to local colleges and community work. 


Several factors impede managers in their tasks. Competitor activity can result in loss of market share and revenues, although competition can sometimes have the effect of forcing the organization to become more efficient to meet this threat.
Competitor can also help to grow a market, so that although market share falls the actual revenue may increase.


Governments act as a constraint in two ways, by direct and indirect action. Direct action covers regulations imposed on the  company, such as by health and safety acts; by the taxes on profits;l and by constraints to prevents monopoly actions and so open up them markets to competition. Indirect government action is the effect that the government has on currency fluctuations and on interest rates, both of which can critically affect a company working in international markets.

The manager has very little control over the natural environment, the ‘acts of god’, the fire that closes down production for a week, or the snow that disrupts transport and prevents workers from reaching their workplace. However, the natural environment also presents 0pportunities, such as the unexpected cold period that increases the sale of electric heaters. 


The labour market can be a severe constraint, especially as there is so often as shortage of skilled staff just when a manager is trying to get a new project off the ground. It is, however, the responsibility of every large organization to ensure that the labout market is encourage to grow, by providing training for its staff and sponsoring courses in schools, colleges and universities.


There are many pressure groups all of whom strive to influence the manager so that the aims of their members are met. These include environmental groups, which act out of community spirit, and trade and user organizations, which are concerned with obtaining the best products, service and prices for their members.


Finally, most organizations fund part of their growth or operations by borrowing on the market and are restricted by their creditors, who whish to obtain short-term returns on their loans. In addition, a company has indirect creditors, such as the payment it owes to its supplier for goods already received and invoiced.


The importance of the constrains described above changes with time. For example, the labour market ceases to be a constraint at times of recession and high unemployment, but a poor economic climate may also mean that competitors are active, prices being cut and margins eroded.
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Figure 2.7
The interaction of management tasks.

The tasks required to complete the work, and measuring is a process for determining what was accomplished and how successful this was in meeting the original plan.


2.51
Planning

The planning phase starts from the definition of corporate goals, as shown in figure 2.8. In a large organization these are normally defined by corporate planning staff with input from the various division. These corporate goals are further broken down into goals for the divisions and then to departmental goal sand goals for each individual. These individual goals often take the form of job descriptions and yearly targets. Particularly in those companies that use management by objectives (MBO) technique. 


From the goals a strategic plan its prepared, which defines the strategy that will by used to reach the goals. It sets the long-term direction for the company and must include a what –if type of activity to ensure that, where possible, unexpected factors have been considered, enabling the company to take prompt action should it be needed.


Strategic plans often trade the fine line between survival (short-term goals) and growth, which is the long-term aim. In times of depression the company may have to take short-term action that damages its long-term growth aims, such as pulling out of markets that do not have near-term sales potential and developing products that show an immediate payback but are not pat of the company’s long-term product portfolio. It is during the strategic planning phase that the company will carry out an appraisal of its strengths and weakness, analyzing the opportunities a that exist for it and the threats that constrain it. This is commonly known as a SWOT (Strength, Weakness, Opportunities, Threats) analysis.  
The strategic plan is translated into a plan of action, which comprises the tasks managers need to carry out to meet the objectives set for them. The plan of action must therefore be related back to the set of goals, as in Figure 2.8.
Figure 2.8
The Formulation of a plan.

The planning phase establishes processes and sets performance standards, which are used later in the measuring phase. The plan of action needs to include budgets, covering expenses, capital and human resources. Training plans and costs have to be included, especially if the work is new and staff are to be recruited. These plans have to be communicated to all involved on the project.


Two of the key items to be covered during the planning phase are the need and process for change (Kotter, 1995). A business must continually adapt to a changing environment, such as changes are easy to implement, such s a change in the company’s policies. However, some changes take a long time to implement and may even meet with resistance from within the warfare. This is especially so when a company is planning to change its whole culture. There is considerable inertia to change, and in some cases even resistance to change when employees feel threatened, such as with a loss of jobs or status. This should not deter the manager from planning and implementing change, Furthermore, it is essential that the manager is proactive, foreseeing change and taking early action, rather then reacting to change; that is changing to meet a circumstance after it has occurred, such as the loss of an account due to competitor activity.
2.5.2 Organizing
The prime activity during the organization phase is splitting of the work into manageable tasks and allocating these to groups or individuals By acting as the person who sanctions all the work within the department, the manager ensures that tasks are coordinated and duplication is avoided.

Jobs and responsibilities need to be clearly defined, which is not always easy, since in most cases there are no fixed boundaries between them, and tasks often overlap. Overlap will also occur between departments, causing managers to fight for the interests of their departments and staff. However, this must never bed one at the expense of the overall goals of the organization.


The organization needed to carry out the plan of action is set up; people are recruited, teams established and team leaders appointed. The skill mix within teams becomes an important issue, some of this being acquired by training.

Managers need to ensure that all their staff are focused on common goals. Managers must understand the needs of their customers and ensure that these communicate to the teams. It is important that this is not a one-off activity; customer requirements are continually changing and must be accommodated.

Effective delegation is important in this phase as it is in every other phase of the manager’s activity. There is much that managers cannot delegate, so every thing that can be delegated lightens the management load and helps towards developing subordinates.
INTEGRATING
The integration phase normally occupies the longest time. During this phase the plan of action is carried out to achieve the company’s goals. To the outsider this phase often appears to be chaotic, with the group plunging from crisis to crisis. The manager has very little time to think before taking decisions and needs to shift rapidly between resolving today’s problems, evaluating and modifying long term plans, and resolving personal conflicts both within and outside the department.


It is important that, in spite of the pressures on their time, managers are able to ‘see the whole picture’. Differentiating the wood from the trees, so that correct decisions can be made. The problem is obtaining accurate information on which to base at decision, especially as the situation is often complex and is continually changing. Information is collection is collected from a variety of courses, much of it informal. (see the case study “A lucky meal’)


Clearly, the longer a decision can be put off the better the information on which it is based, but too long a delay will mean that opportunities are missed and a problem can get worse. Risks must be taken, not avoided. However, risk management is important, with risks being minimized if possible and ‘what-if’ plans put in place.

Managers act as the acknowledged leaders of their groups, especially in times of crisis. They must set the direction, but be flexible enough to change if their decision proves to be wrong, or if circumstances change. Involving the group in decision making is important, yet there are times when managers needs to make decision on their own. (See the case study ‘ Micro’s dilemma’).


Good communications are important, and the manager must ensure that facts flow down as well as up through the group, and that team members are in communication where their work affects each other. In some circumstances the manager must, however, act as a filter, so as to protect the team from information that will lead to misunderstanding or divert the team from their immediate task.


It is also important that the manager act as impartial arbitrator in disputes within the team, while at the same time showing warmth and understanding when personal problems are involved. The manager must follow organizational rules, but apply them intelligently, knowing when they can be bent to suit extreme circumstances. It is the responsibility of the managers to look after the interests of the staff under their control.


 Throughout the implementation phase the manager needs to ensure that the eventual goals are kept continually in front of the team and they are motivated to achieve them. Their teams are the most valuable resource that managers have and they must ensure their maximum efficiency. It is said that the morale within the team working on the Apollo XI mission’s Lunar Module programme was very high for the simple reason that the eventual goal was very visible to them all every cloudless night! There must be synergy within the team.
2.5.4 Measuring

Measuring primarily involve taking stock of achievements and putting in corrective actions, including process changes if necessary. Measures must be taken continually throughout the implementation phase, not only towards the end, when faults can be expensive to correct.
· The  costs, which include salaries, expenses and capital. These need to be compared with the budget values and variances understood and accounted for.

· The use of skills and specialized equipments. To the manager these are often more important than the monetary values labour and capital, since budgets can be increased, if justified, but skills and specialized equipment usually cannot be acquired quickly. If these items are not available the project may be delayed, with resulting loss of revenue and increased development costs.

· Progress on the project, measured on a time-scale. This will indicate whether there are delays in parts o f the project that will affect its ultimate timely completion. Progress must be measured against deliverables. It is often the case that the content of the project will change, either because the market requirements change, or because it would take too long to achieve the original goal, and the requirements are reduced to bring the product to market earlier. Concessions are now needed against the original plans, which must be clearly recorded and communicated to all who are affected.
· The quality of the product. Quality is a key consideration during all phases of the project, not only towards the end in manufacturing. Quality must be built into a product during the early design stage, and this quality needs to be measured. It is for this reason that all departments and every project usually has its own quality plan, which defines its stated standards and set of measures.

The methods for taking measures vary from the formal weekly measures chart, showing progress against a set of agreed deliverables, to the informal measures a manger is continually making throughout the day. There is no substitute for MWA, Management by Walking About, to enable the manager to gauge the way a project its progressing (See the case study ‘Mr. Walkabouts’). MWA has the added benefit of improving communications and raising morale within the team, since the manager is being ‘seen’ by all.

Individuals must be set measurable targets that are in line with company goals, They should be achievable, but should also aim to stretch them. The targets must be used for growing staff and rewarding tem, and not for finding defects and determining punishment. Measures must also be flexible so that they can be changed to meet changing circumstances. The prime purpose of a measure is to record and provide feed back, resulting in corrective action and process improvement.

Three mistakes are commonly made during the measuring phase:

1. Measures are put in place because they are required by the company, for example as part of the annual appraisal. Managers apply them grudgingly, believing that they take up too much time, and therefore the measurements lose credibility with heir staff

2. Managers feel that a poorly performing team reflects badly on them (as a backward class reflects on the quality of the teaching) and therefore they set easily attainable targets or help their staff unduly with them, so that they do not grow.
3. Managers do not fully trust their staff and apply very tight measures and controls, in the form of day-to-day supervision. The amount of supervision needed generally varies with the quality of the staff concerned. The higher the skill level the less the supervision required. This is illustrated by the supervision curves of Figure 2.10. Productivity is poor at very low levels of supervision (A), since the tasks are not then clearly defined and some. 

Figure 2.10

Minimum guidance is needed. As supervision increases it also results in greater productivity until an optimum level is reached (B). After this productivity actually fall, since staff lose initiative and motivation.

Eventually the productivity settles at some low level (C), called the operator level, where staff basically wait for detailed instructions before carrying them out. The lower the skill the higher the optimum supervision level and the greater the productivity at which the operator level settles.

2.6 The engineering manager
How often has one heard the saying: ’Management is management; it does not matter whether it is an engineering department or a grocery shop’. To some extent this is correct-many of the management techniques used are similar-but to manage in a technologically oriented company requires technical skills, which is why so many engineers and scientists are not on the boards of engineering companies, where previously they were dominated by accountants and marketers.
Unfortunately, many engineers drift into management, rather than having started out planning for it as a career. They may attend a business course prior to this move, but even that does not always happen. Generally the feeling is that management requires common sense and nothing much else, unlike technical work, for which a college degree is essential.

Usually the move to management is seen as a promotion and an engineer becomes a manager as a reward for good engineering work. Unfortunately, a good engineer does not always make a good manager! To make matters worse, engineers are usually at the peak of their engineering creativity when they are promoted into management, and they leave a career in which they are competent for one in  which they have no experience. Furthermore, engineering managers still consider themselves to be engineers, often rolling up their sleeves at the first opportunity for getting down to the bench. This is, of course, a mistake, since managers must learn to work through other people; otherwise they will not succeed. It is a pity that so few organizations operate dual career ladder, so that good engineers can continue to do what they are best at and can be assured that they are progressing as rapidly up the technical ladder as they would if they made a switch to management. 
2.61 Technical Considerations.

Engineers and scientist do carry out many tasks that are done by manages. For example, they spend some 80 per cent of their time on management-related activities, such as communications in meetings, influencing people, supervising technicians and peer interaction. Good engineers must to only be masters of their technology; they also need and awareness of  other issues, such as the political and social impact of their work, the customer and market requirements and the costs of the product they are developing. 

The difference between engineers and engineering managers is the emphasis that is placed on these activities. The higher up the organization tree one progresses the more one is concerned with financial and people issues and less with detailed technical matters. The converge is much wider in scope and shallower in scope and shallower in depth. However, management is as creative, if not more creative, than pure science, since it is dealing with rules that are not fixed, and one is operating in an environment that is uncertain and continually changing. 
Engineers working on technical projects want to be managed by someone who can understand their technical problems and can act as a sounding board for new ideas. Engineering managers must be able to understand the tasks within their group and to explain and defend these to other parts of the organization. When passing information up the management chain it must be phrased in terms that can be readily understood, so that its importance is appreciated. It is the responsibility of technical managers to get resources approved for their projects, and for this they have to understand the resources they need, such as development tools. 

Engineering managers do not give up their technical skills when moving into management and resort to ‘paper pushing’. Instead they take on a much broader view of the activates they are involved in, such as the effects on company profits and customers.

The engineering manage is often a middle manager, who must receive goals from above and translate these into a strategy and plan of action. Because of their technical knowledge and closeness to the coal face they are in the best position to do so. However, these  plans must take into account many non technical issues, such as economic, marketing, competition and political considerations. Unfortunately, the middle manager frequently has more responsibility than authority, being dependent on other departments for the successful completion of projects, and this an lead to frustration, of projects run over a long period of time it is also inevitable that market conditions will change, and so will the original goals, so the engineering manager must continually monitor these and must accept the changes that sometimes seem to give the feeling of ‘two steps forward and one step back’

2.6.2 The Time factor
The Management is one of the factors that the engineering manager, especially he newly appointed manager, finds difficult to cope with (Adair, 1987; Covery, 1994; Fraser, 1992; Lowson, 1995; Murdock ,1993).
Engineering tasks require thought and time. An engineer is used to spending weeks and sometimes months of continuous effort on anew design. When this is completed and successfully tried out there is considerable job satisfaction from knowing that a task has been completed.

The theory states hat engineering management also requires time for reflection and thought and for strategy and plan formulation, but in practice this is rarely available. Managers are called upon to maintain an open door policy, so that they in effect invite interruption. Small matters, such as personnel problems, require immediate attention, often over more weighty tasks such as planning. The need to interact with others is also important and means that managers cannot shut themselves away for any length of time.

Engineering management requires the ability to shift rapidly from one task to the next, from one person to another, often in the space of a few minutes. Very rarely is a job worked on continuously for more than half an hours and many jobs must be abandoned when they are partly completed, being replaced by another of higher priority. Therefore the new engineering manger may suffer from a sense of never achieving any things. Time management is considered further in Chapter 20.
2.6.3 The people factor

Engineering managers usually find people problem the most difficult to tackle, partly because technical staff are highly educated and independent individuals who do not like to be told what to do. As an engineer, one is primarily concerned with tasks As an engineering manager, One is concerned with people, the tasks being achieved through people, whether they are within  one’s direct control or not.
The new manager expects to command and lead, but will soon find that managers can only achieve by negotiation at all levels, and this requires interpersonal skills. Many engineers find this wasteful of time and would rather do thinks themselves, something which the engineering manage must never do.


Managers must delegate technical tasks, even those that they feel they are most capable of doing, owing to their past experience. It is only be delegation that they can develop their staff, so that they are not perpetually the ‘specialist’ for the department.


Reviews and discussions with staff should not be limited to tasks, but should cover personnel issues as well, such as development. Many engineering managers feel uncomfortable in such a discussion, especially if they are counseling as poor performer or giving a bad appraisal. Show firmness but be constructive. Stress strengths while striving to improve weaknesses. Take pride in growing people, just as an engineer takes pride in seeing a design in production 

New managers need to be sensitive of their peers. As engineers they could wander into another department without attracting too much attention. As engineering managers they cannot go into other departments and talk to the staff there, especially asking them to do some work, without first informing the department manager concerned. It also goes without saying that a manager cannot poach staff from another department, although transfer of staff between departments should be encouraged where these represent career development move.

Engineering development is a precarious business, and many task are started which never reach the market-place. Figure 2.11 illustrates the probability of failure as the product goes through its various phases, and also the costs associated with each phase. Engineering managers must plan for product failure and be able to reorganize their team when its occurs, while still maintaining high motivation, especially if engineers have had to be reassigned to new projects.


Usually the probability of failure reduces after the initial concept stage. It remains relatively constant as development progress. Expenditure rises sharply once a product is committed to manufacture, so the decision to go to that phase is usually a difficult one.

Figure 2.11
Project failure and expenditure.

Once in manufacture the probability of failure declines steeply. This curve indicates the importance of shortening the time between the product concept and launch phases so as to get quickly to the market-place, ahead of the completion, and so reduced the risk of product failure.
Summary: 
Management is not an exact science, such as engineering, There are usually no right and wrong answers to management questions and the best the student can do is to study the basic techniques ( the ‘jargon’ of management ) and then learn by experience to apply them to real-life situations.
There are many different levels of management within an organization and managers need to communicate a these levels, which are summarized by the management wheel of communications shown in figure 2.2. Management styles vary depending on the personality of the manager and the situation in which the manage is operating. Some of the styles are the Administrator, who works strictly to company rules and had a very formal approach to work; the Time Server, who is generally marking time to retirement, but has good management experience which can b applied to certain circumstance; the Climber, who is highly motivated an driven by personal ambitions; the General, who is full of energy and very achievement oriented; the Supporter, who works through people to achieve tasks; the Nice Guy, who is more interested in being liked than in meeting targets; and the Boss, a bully who likes to have his or her own way.

A Manager is responsible to a wide range of groups, such as employees, customers, shareholder, suppliers and the community, as illustrated in Figure 2.5. In addition, managers need to work under several constraints, such as competitors, creditors, pressure groups, government , the labour market and nature.


Management tasks are varied but can be grouped into four main areas; planning the tasks; organizing these tasks into manageable units and allocating them to groups or individuals for action; integrating the activates of the groups so that their output meets the company’s goals; and measuring the activates and putting in place corrective actions, if necessary. Engineers carry out many of the tasks done by managers. The prime difference found by engineers when they move into management are the need to work thought people, rather than doing the detailed technical tasks themselves, and the requirement to interface with wide range of people , such as those who report to them, their peers and customers.
