Decision Making
6.1 
The Nature of Management decisions

Decision making is usually required to solve a problem. To an engineer or scientist this is a relatively straightforward process and one which is carried out many times during the working day. Therefore the new engineering manager may wonder why so many management textbooks have been written on the problems associated with decision marking (Bierman, et al., 1973; Brown, et al., 1974; Patz and Rowe, 1977; Radford, 1975; Sanford and Adelman, 1977).

Two case studies, ‘A hammer job’ and ‘More dinshers’, illustrate some of the differences between management and scientific decisions. Management decisions usually affect many more people and need to be made in a changing  and uncertain environment. 
6.1.1 

Management Decision

As illustrated in the two case studies above, the process used for scientific decision making is similar to management decision making. In both the steps are the definition of the problem; gathering facts related to the problem; comparing these with right and wrong criteria based on knowledge and experience; and then taking the best course of action.

Management decision making, however, is often an art rather than a science. The conventional theories of decision making, such as information collection, information analysis, choice of best alternative and then full stead ahead on the favoured solution, do not always apply (Efzioni, 1989). The main characteristics of management decision making are:
· The problem is often ill defined or unpredictable. Engineers and scientists work to clearly defined laws of science, whereas most management decisions are related to human behaviour, which cannot be accurately defined or predicted. 

· Management problems are usually much wider in scope than technical problems, and affect many more people and functions. All of these have their own objectives, requirements and interests, and see the problem differently. Conflicts of interest and political consideration need to be taken into account in the decision making process.
· Gathering information on which to base a management decision is often a hazardous process. A vast amount of information is usually available, and one cannot hope to collect it all, let alone only the relevant ones. There is also the difficulty of knowing what is relevant to the problem. The problem is continually changing, due to market or people considerations. Much of the information is usually based on guesswork, rumour, opinion or hearsay. The danger is that those taking part in the management decision-making process often forget this and consider the mass of data obtained as being exact and unchanging, and therefore expect decisions based on it to be accurate.

· The management decision, like the scientific one, is essentially one of choosing between several alternatives. This is easy to do if one and determine the consequences of each alternative and they do not change with time and the consequences of each alternative are often difficult to predict. There is also rarely a ‘best’ solution in management problems; they all involve compromises, and usually the manager is reduced to picking the best compromise and being aware that this may not be the best choice at some time in the future. It is highly probable that what is considered to be the best solution today may turn out to be the worst choice in the future. Managers usually act on part information and lots of gut feeling. They proceed with caution and continually check the consequences of their decision, being prepared to alter it if required by circumstances. 
· Once a decision has been made it requires consensus and commitment from the people who are affected to implement the solutions. Political considerations then become paramount, since different factions effected may have different objectives.
· Following implementation the decision must be continually monitored to see whether it is still valid in a changing environment.

· The process of managements decision making cannot be learned. Most of  it is based on experience and judgment and must be acquired, usually in difference management position. 

Figure 6.1 graphically illustrates the nature of management decision making. The problem has a asset of alternative solutions, and within these there is probably the optimum choice. However, the problem itself changes with time and so do the solutions. The problem may bet better or worse if left long enough. Even if the problem does not change the optimum solution probably will. For example, the problem may be defined as the need to sell more product, in order to increase market share. However, in time the market may become saturated, so this problem becomes difficult to solve. The problem itself may then change to one of increasing profitability by reducing product  costs. Alternatively, the problem may initially by one of increasing profit margins, and the best solution for this may be defined as one of increasing price. In time a competitor may enter the market and make this a bad choice, so the solution may need to be redefined. For example to one of reducing price to maintain market share, but increasing advertising so as to grow the overall market size. 
Decision making styles are often affected by the organization I which a manager operates. For a strict mechanistic organization the roles and responsibilities of individuals are well defined and decision making is a routine process, where staff respond automatically in a prescribed way (Kay, 1982,; Ashford and Fired, 1988); the results in efficient and quick decisions, with unexpected events being fed up the organization for decisions. The problem arises when events change, such as an unexpected change in process forced by circumstances. This would result in a considerable number of new decisions, which would all need to be handled by executives. The top-level decision making structure would become overloaded (Burnes and Weeks, 1989) with senior management specning their time on small decisions (fine fighting) rather than on strategic ones.
Decisions can be divided into those which are routine and those which occur infrequently. Examples of routine decisions are the purchase of materials, with the decision on the quantity to order so as to obtain the best discounts. Routine decisions can usually be defined by a set of rules and are often automated. For example by computers. They can be taken at much lower levels in the organization, although in many cases they ay have major financial impact on the company. Decisions of an infrequent nature, which also usually have a major impact o the organization, need to be taken by senior management. 

Figure 6.2 shows a simple flow diagram of the choices facing management when a problem arises. If the decisions not critical to the business, and it is of a routine nature, it can be delegated. If it is a critical decision, or if it is not of a routine nature, then it usually needs the manger’s involvement. If manages do not feel that ether have all the relevant information on which to base a decision, they would usually involve others. If they have all the relevant information then they might still wish to involve others, for example in order to gain commitment for implementing the solution, or as a training exercise for their staff. It is often said that in management any decision, good or bad, is better than no decision at all. This is probably use to the fact that some managers, faced with the bewildering array of choices within an uncertain environment, are paralyzed and cannot act. However, the first question a manager needs to ask is: ’Is this decision necessary?’. If the decision can be deferred without detrimental effect then it should be. 
Not all decisions need to be made on the spur of the moment, with managers  throwing their full weight behind it to see that they are implemented immediately. 

Most decisions made in this manner are incorrect and only strive to maintain the status quo; that is, they correct the immediate problem and return to circumstances as they were before the problem occurred. The problem may however, only be a symptom. What may be required is entirely new strategy and direction for the organization, and managers need to buy time to ensure that they can reflect on the best way forward. 

6.2 
The decision making process. 
The basic decision making already been mentioned, and it is illustrated in Figure 6.3. The first task is to identify whether a decision is really required. Every decision introduces a change and, depending on the extent of the change, can result in a shock to the organization. Often this shock can be beneficial, but sometimes it can be disrupting. 

If things are going well then they should be left alone. No decision should normally be taken if the problem is likely to go away on its own, or if the problem is relatively insignificant, even if it is annoying. It is important, however, to make the decision on whether to act or not to act. Nothing can be worse than sitting indecisively on the fence. 
Half a decision is much worse than no decision at all. 

Having decided that a decision is needed, the next step is to define the problem: what does the decision have to accomplish? This definition must included a clear statement of the boundary conditions; those factors that must be satisfied in order for the decision to be successful. 
The problem needs to be broken down into understandable terms and small units. The true cause of the problem should be sought. For example, if the sales are low this may be due to the product costs being too high; the sales force being poorly trained; insufficient advertising used; or no demand for the product. One of the key questions is whether corrective action or a a new strategy is needed. Usually most managers settle for corrective action, treating the symptoms of the problem, rather than getting a the cause, which may require a new strategy. 
Problems are usually of two types, routine or unique. Unique problems are those for which a generic solution cannot be determined. They also often reveal they symptoms and not the cause of the underlying defect. (See the case study’ The case of the missing filters’.) Routine problems usually  reveal the true cause of the defect, and for those there is a generic solution. 

In defining the problem the manage should always first assume that the problem is routine and look for a generic solution . once such a solution has been found it can e applied to many similar problems. Unique problems require a solution and a decision every time they occur; it is better if one is able to collect several unique problems into a few generic ones, so requiring fewer solutions to be implemented. 

Note that, once the problem has been clearly defined, it is possible that the manager may reverse the original decision on its solution. Usually the choice is between making the decision  is required in the present circumstances. 

Having defined the problem the manger next needs to decide on the best method for arriving at a decision on its solution. Usually the choice is between making the decision on one’s own or involving others, and simple scheme for deciding on this was introduced in figure 6.2. this will be elaborated on in the next section. It is important to note, however, that there is no evidence to suggest that groups arrive at better decisions than individuals in all cases. Groups can ensure that all the facts have been considered, and the solution is more likely to be accepted by those taking part in the decision-making process. Individual decisions are quicker to implement and may sometimes be better, since they do not need to involve a a compromise between those taking part. 

Alternative solutions to the problems now need to be defined. These may be as a result of fact collection or may be based on opinion (hypothesis). It is important, however, that these opinions are tested by facts, and those voicing the opinions should also be assigned the task of determining how best they ca be tested. 
Depending on the problem the manger may decide to produce an exhaustive list of solutions or only a few likely ones. Having several alternative is usually useful since it provides a quick fall back if the chosen solution cannot be used for any reason. It is important that ‘organized conflict’ exists during this stage of the process. Disagreement between the members taking  part in the decision making is the most effective way of ensuring that all the facts are aired and considered, so avoiding the pitfall of a decision being made based on a preconceived idea of what the solution should be. Managers must see things from other’s perspective, not just assume that their own solution is right. 
McKenney and Keen (1974) have defined the cognitive style of manager, which is how information is collected and analyzed in arriving at a decision. Most management styles can be plotted on a scale, as shown in figure. 6.4, and they vary between perceptive (sensitive) and receptive (accessible) information gathering, and between systematic and inquire information analysis. 

In perceptive information gathering the manager builds up a picture of what information is being sought as the data are obtained, being guided by this perception. The analysis is partly done as the data collection progresses, so the decision-making process may be shorter. However, the danger is that much of the relevant data may be overlooked if it does not fit the manger’s perception of what should be collected. 

In receptive information gathering the manger first collects all the data and treats all this as relevant information. At this stage no attempts is made to see whether the data fit a apperceived solution. After all the data have been collected they are analyzed before a solution is formulated. In systematic information analysis the manger sets a plan for analysis of the data and sticks to it, being well organized and checking progress frequently against then plan. The manager who practices intuitive information analysis, on the other hand, prefers to start with one or more hypothesis and to match the data against these. Any data not matching the solution are discarded. The manager will often rely on hunches rather than on a strict interpretation of the information. 
There is no one best cognitive style, and usually if a team is working on a problem it is better to have members with a mix of styles. 

The best solution from the array of alternative solution is now selected. The selection process should be such as to pick the best solution and not be based on picking the most acceptable solution. It is important to know what the best solution is so that the impacts of any compromises, introduced at the next stage, are known. Often there is no one unique ‘quality ’ solution which is much better than any other, and in this case several solutions can go forward to the next stage. 

The solution can now be modified to incorporate any compromises, such as the need to gain commitment from people to have it implemented. The extent of the compromise needs to be clearly defined. Although it is generally true that ‘something is better than nothing’, it is essential that the solution, after the compromise, still meets the boundary conditions set when defining the problem, since these were the minimum conditions what any acceptable solutions needed to fulfill. 
The implementation factors now need to be built into the decision. This is one of the most important stages in the decision-making process and often takes the longest time. A decision is worthless if it cannot be implemented, and the actions needed to carry it out must be part of the decision and not added later. One of the key considerations at this stage is the level of commitment needed form others in order to carry through the decision. 
It is possible that considerations of implementation factors may require that the original selection of the best solution be re-examined, and this process will be repeated, as shown in figure. 6.3.

The final stage in the decision-making process is carrying out the actions. Often a manager will need to live a along time with the consequences of decisions, and it must not be assumed that changes can be introduced rapidly if a bad decision has been made. Therefore managers must ensure that they are happy with their decisions, and if they fee uncomfortable they should pause momentarily to reflect on the implications, ad whether any factors were overlooked when arriving at the decision. However, this reflection period must be short, and if managers still believe that it is the right decision, they must ensure that it is followed through with commitment, even though it may not be a popular decision. 

Once a decision is implemented the results from it must be constantly monitored. This will provide feedback on the original problem, which may need to be redefined. 

6.3 

Decision-making Techniques.

Several mathematical tools are introduced in Chapters 7 and 8 for making decisions in specific situations. Examples of these are inventory control decisions; queue analysis for waiting time problems; and competitive strategy decisions in the theory of games. 

Other techniques include decision trees and tables. Table 6.2, for example, shows a simple decision table which may be drawn up by the FloRoll Manufacturing Company to define the conditions under which a customer will be granted credit. The three considerations are: whether the customer has one business with the company before; whether it is a large organization, having a turnover above a prescribed value; and whether the customer has been recommended by an existing client which credit facilities. The accept or reject row indicates the combinations under which the customer’s application for credit would be accepted. Routine problems, such as this one, can be programmed into a computer, so that the solution is rapidly obtained. 
Decision-making techniques usually adopt a two stage process:

1. Determining the method for arriving at a decision, such as whether to involve others or not.

2. Arriving at the decision.
it was Mjaor ( 1963) who first defined the decision-making process in terms of the quality of the decision and the acceptability of the results to affected parties, who have to carry out the actions resulting from the decision. 

Vroom and Yetton (1973) developed this quality-acceptability model further, and defined a method for deciding when to involve others in the decision-making process. 

Kepner and Tregoe (1965) developed a method for the actual decision-making and problem analysis process. 

6.3.1 

The Vroom-Yetton Model
Vroom and Yetton proposed a asset of possible management decision-making styles, as shown in Table 6..3 These styles anges from very autocratic (A1) to democratic (GII). Most managers use a variety of styles, depending on the circuistances and the Vroom-Yetton model processes a set of seven questions, which provide a guide of the type of style to be used. These questions are given in Table 6.4
The questions are supposed to be asked for any situation in which the manger needs to decide on whether to involve others in the decision-making process. They provide a guide through a decision tree ( a part of which is shown in figure 6.5) which leads to the correct style. 

If several alternatives are equally good then the choice is usually made on the basis of the least amount of effort  (person-hours)  involved. 

A simple example of the use of the Vroom-Yetton technique is illustrated in the case study ‘Feeding the line’.

6.3.2 

The Kepner-Treoe Method.

The Kepner-Tregoe method for decision making and problem analysis specifies a series of steps to be followed when analyzing a problem, as follows. 

1. Specify the problem both in terms of what it is and what it is not. For example if the problem is only found to occur between the hours 10:00 p.m. and 02:00. a.m., then it does not occur at other times between 02:00 a.m. and 10:00 p.m.

2. identify the differences (distinctions) between what the problem is and what it is not. For example, what happens between 10:00 p.m. and 2:00 a.m. that does not occur at other times?

3. Look for the causes (solutions) that explain these differences (distinctions.)

4. Test the cause (solution). Compare what actually happened with what would have happened if the proposed cause (solution) had been in action. If the proposed cause (solution) explaines what actually happened and did not happen, without requiring too many assumptions, then it is correct.

