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Since the beginning of mankind, leaders have risen to take charge of societies and make decisions.  These decisions often meant the difference between having food and going hungry, having shelter or being left outside, and sometimes the difference between life and  death.  As society has progressed, we have seen great technological advances such as  television, computers, cars, and space travel.  Despite such advancements, the basic needs of mankind still remain the same.  Business is the means by which people make the money to acquire their needs, and managers today are the leaders who rise to make decisions and ensure the survival of the business.  The success of a business is largely dependent upon the ability of mangers to motivate workers to achieve the highest results.  All engineers, whether in a management position or not, should understand motivation theory so that they can help ensure the success of their workplace.  Having a firm understanding of motivation theory will allow us to draw conclusions from case studies and decide how engineering managers can be most successful.

A.  History of Motivation Theory:

    
Thousands of years before the word motivation entered the manager's vocabulary,

people realized the importance of influencing workers to accomplish tasks for an organization.  The oldest technique used to motivate others is known today as the Carrot and Stick method.  The name evolved from the stubbornness of donkeys who could only be moved  by taunting them with a carrot.  Early managers regularly offered economic "carrots" to entice people to work harder.  This technique was passed on from generation to generation and was a deeply rooted part of society for hundreds of years.  This theory created a misconception that money  always motivated a person to work harder.  More often, managers were beginning to realize that the methods of the past where not effective.  The awakening field of psychology was looking for new ways to  motivate people, and in a short time, managers would begin looking to psychologists for new methods of management (Mescon).


Early attempts to combine psychological theory to management were rejected.  The news of Sigmund Freud's radical postulate of the unconscious mind was rapidly spreading through  Europe and heading toward America, but was dismissed by managers. It was not until 1923 when Elton Mayo made clear the inadequacy of the pure carrot-and-stick motivation that psychological theory began to trickle into management.  Performing an experiment in a Philadelphia textile mill, Mayo concluded that the reason for the low productivity was that spinners had few opportunities to communicate with one another.  Financial incentives failed to increase productivity.  Mayo felt that the solution to this productivity problem was to change the atmosphere of the workplace.  The introduction of  2 ten-minute breaks for the spinners produced immediate and dramatic results.  Morale improved and output increased tremendously (Mescon).  The spinner experiment confirmed Mayo's belief that it was important for managers to take into account the psychology and well being of the worker.  A new era of partnership between managers and psychology was now underway.

B. Psychology of Motivation Theory:

  The study of motivation from the psychological perspective is fairly new and extremely complex.  Psychologists do not know exactly what motivates individuals to work.  Research of human behavior has, however, allowed psychologists to explain motivation and develop models to aid managers in understanding how to get the most out of people.  Before entering into the practical motivational tools available to managers, it is very important to first consider the following key building blocks and patterns (Mescon). 

1.  Content versus Process Theories


Motivational theories can be classified in two categories: content theories

and process theories.  Content theories revolve around the identification of inward needs, whereas process theories revolve primarily around why people behave as they do; incorporating such factors as perception and learning (Mescon).

To understand content and process theories, one must first understand the meaning of two concepts fundamental to both: needs and rewards.   Psychologists say a person has a need when that individual perceives a physiological or psychological deficiency.  Although a person may not be conscience of perceiving that need at a particular time, it will still affect them.  Content theories represent efforts to classify these common needs with specific categories.  Most psychologists agree that needs can generally be classified as either primary of secondary (Mescon).


Primary needs are physiological in nature and generally inborn.  Examples

include the need for food, water, air sleep, and sex.  Secondary needs are socio-psychological in nature.  Examples are the need for achievement, esteem, affection, power, and belonging.  Primary needs are genetically determined whearas secondary needs are usually learned through experience.  Because individuals have different learned experiences, secondary needs vary among people to a greater extent than primary needs (Mescon).

  
Three famous psychologists who have developed models to illustrate the needs of people are Maslow, Alderfer, and Herzberg.  Maslow and Alderfer focus on the internal needs while Herzberg focuses more on differences in job context and content which could provide satisfaction.  All three state that before a manager tries to give a reward, it is very important to first figure out the needs of the employee.  A synopsis of the models developed by each of the three are shown for comparison on the following page:

Figure 1 Taken from Organizational Behavior, Page 128
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Needs and Motivational Behavior


Needs can not be directly observed or measured, rather, they are inferred from a persons behavior.   Psychologists  have determined by observation that needs cause people to act.  When a need is felt, it induces a drive state in the individual.  A drive is defined as a deficiency with direction.  The individuals drive is focused on a goal.  A goal, therefore, is defined as  anything that is perceived to satisfy the need. After the individual attains the goal, the need is either satisfied, partially satisfied, or not satisfied. For example, if you have a need for challenging work, this may drive you to attempt the goal of getting a challenging job.  If you get a job but it is not as challenging as you thought it would be, the result may be that you work with less effort or seek another job that will, in fact, satisfy your need.  The degree of satisfaction obtained by attaining the goal affects the individual's behavior in related future situations. Generally, people will tend to repeat behaviors they associate with satisfaction and avoid those associated with lack of satisfaction. This is known as Law of Effect.

Rewards


A reward is anything an individual perceives as valuable.  Rewards do not have to hold any monetary value.  Since each person's perceptions are different, what will be considered a reward and its relative value, or valence, will differ widely among individuals.  Consider a suitcase filled with hundred dollar bills.  Most Americans would consider this suitcase to be a highly valuable reward.  An extremely wealthy person, however, might perceive a few weeks of vacation to be more valuable than this relatively small sum of money (Wright 350).  

Reinforcement


When speaking about reinforcement, most often rewards come to mind.  A reward is an example of positive reinforcement.  There are, however, other types of reinforcement which managers can use to attain the desired results.  The table below illustrates the types of reinforcement:








Information from Management of Organizations, page 358.


Behavioral Psychologists have developed the information in the table above to explain the relationship between the way people act and the desired outcomes (Wright 357).  

Money and Motivation


Money is the most obvious way in which an organization rewards its people.

The controversy over the extent to which money is capable of providing motivation goes back to the rise of the human relations movement.  Human relations activists contended that a person's social needs were of primary importance, as opposed to the scientific management view that economic rewards would always increase motivation.  The scientific management view has been backed by behavioral scientists who devoted large amounts of time to investigate the expectancy theory. They have found that pay will lead to greater performance provided certain conditions exist. The first is that the person must place a high value on pay.  The second is that the person must expect that pay and performance are related, meaning if they work harder they will get pay raises.  It is clearly desirable for employees to perceive a direct correlation between  pay and performance.  In general, money is a proven motivator in most cases, but is certainly not the only motivator, and often times not the most important motivator.

Other types of rewards:  Intrinsic and Extrinsic Rewards


Managers need to be aware two general types of rewards: intrinsic and 

extrinsic.  Intrinsic rewards are obtained through the work itself.  Examples would be feelings of achievement, challenge, self-esteem, and the sense that  one's work is meaningful.  Friendship and social interaction arising through  work are also considered intrinsic rewards and can improve productivity as discussed earlier with Mayo and the textile mill observations.  The most common means of  providing intrinsic rewards is through design of working conditions and tasks.  The Volvo Auto Company, for example, partially abandoned repetitive assembly line methods to increase intrinsic rewards for its production people.  


Extrinsic rewards are the type that most often come to mind when the word 

reward is mentioned.  Extrinsic rewards are attained not from the work itself, but

from a grant by the organization.  Examples of extrinsic organizational rewards are pay, promotions, and status symbols such as a private office or company car.  Company Benefits are also extrinsic rewards and include medical insurance, savings plans, and paid vacation.  The manager is challenged with finding the right types of intrinsic and extrinsic rewards to motivate people.

C.  Putting Motivation Theories to Practical Use:


There are many methods to motivate employees in an organization.  Each of these builds on the theories discussed above in part B.  The following practical applications of Motivation Theory are important tools for Engineering Managers.

Work Goals


Goal-setting theory suggests that if goals are difficult and specific, tied to rewards,  and voluntarily committed to by employees, they will increase motivation (Greenberg 112). In fact, the process of setting goals is one of the most important motivational forces available for managers.  Performance can be enhanced through measures taken to clarify and establish work goals. Goals influence a person’s beliefs about being able to perform the task (Greenberg 122).  Goals make the expected level of performance clear and help improve performance by measuring the progress of a task. Outstanding performance should be explicitly recognized; poor performance should also be identified and addressed with constructive criticism. To enhance motivation and job performance, goals must  be specific and challenging.  In a field study, a crew of loggers tended to load the trucks to only about 60 percent of their legal weight capacity.  Then a specific goal was set, challenging them to load the trucks to 94 percent of their capacity before driving to the plant.  The outcome was that the goal was reached in just a few weeks.  Even more importantly, the loggers were found to sustain this level of performance as long as seven years later.  The result was an estimated $450,000 saved in the first nine months alone.  As is evidenced by the logging example, setting a specific goal is often a very effective and cost free way for managers to increase motivation and productivity.  


An important note is that employees tend to work harder to reach higher goals, but only if they are within the limits of their capability.  Many managers have very little engineering experience and could make the mistake of setting unrealistic goals because they do not understand the task at hand.  Engineers who are not in management positions should identify this immediately and be willing to go to the manager one on one to inform him or her so that alterations can be made before the goal backfires and hurts productivity by being unreasonable.  As goals become too overbearing, performance drops because employees reject the goals as unrealistic (Greenberg 124).  Managers can also avoid making unrealistic goals by involving employees in the goal-setting process.  When a manager involves engineers in the goal setting process it not only ensures that the goals are achievable but also gives the employees a sense of ownership and responsibility to achieve the goals. An important task for the manager is to close the performance feedback loop.  Mangers have two types of  feedback tools in their performance enhancing arsenal.  One type of feedback is outcome feedback.  Outcome feedback is meant to provide an employee information about the consequences of his or her actions. The other is process feedback, which is information about ways to improve task performance.   Since no employee or project can be achieved flawlessly, it is very important to provide feedback so that employees understand strengths, weaknesses, and most importantly, how to complete similar assignments more efficiently in the future.

Creating Jobs that Motivate


Designing jobs that are more pleasant is an important motivational technique.    Two popular methods are job enlargement and job enrichment.  Job enlargement is the practice of expanding the content of a job by increasing the number of different tasks performed at the same level.  The result of job enlargement is that employees perform a greater number of tasks, all of which are at the same level of difficulty.  Job enrichment is the practice of giving employees the opportunity to have greater responsibility and to take greater control over how to do their jobs. Job enrichment gives employees greater job satisfaction and less boredom.  


Another approach which can be taken to create a more motivational job is to produce a job characteristic model.  This model helps identify how jobs can be designed to give workers the feeling of importance. The job characteristic model specifies five core job dimensions: skill variety, task identity, task significance, autonomy, and feedback.  Skill variety refers to a job that requires a number of different activities using several of the employee’s skills and talents. Task identity refers to a job that requires completing a whole piece of work from beginning to end.  Task significance is the impact that the jobs have on other people.  Autonomy is the freedom and discretion to plan, schedules, and carry out the job as employees’ desire.  Feedback, as mentioned before, provides employees an idea of how effective they are and how to improve their performance. 


Some examples of putting these methods into action are having employees perform a complete job or combining many tasks together provides greater skill variety and task identity  (Greenberg 112-150).  Another effective practice is to set up jobs so that the person performing a service comes into contact with he recipient of the service.  A third example is to place increasing responsibility onto subordinates which increases the level of autonomy (Wall Street Journal).  Finally, the job environment can solicit constructive feedback from employees, co-workers, and customers, allowing everyone a chance to make suggestions for improvement.

Organization Reward System


An organization’s reward system consists of the formal and informal mechanisms by which employee performance is defined, evaluated, and rewarded.  Employees tend to work harder to earn the rewards if the rewards are based on actual performance. Thus managers must clearly understand and appreciate their importance.  Awards given away for random reasons where no real accomplishment took place will only decrease motivation.  Also, rewards given to increase self-esteem should be clearly tied to the desired activity.  Managers should make clear to their subordinates what job behaviors will lead to rewards.  Some rewards can be directly linked to their performance such as piece-rate incentive systems or sales commission plans.  The primary rewards in most organizations are compensation, promotions, benefits, and status.  Rewards can be stock options, cash bonuses, vacation packages, or higher pay.  Equity theory suggests that overpay and underpay should be avoided. Although overpaid employees may improve their performance, the effects are only temporary.  Also, when one employee is overpaid, chances are good that others who work with that person will feel underpaid, thereby yielding a net reduction in productivity (Greenberg 130). In addition, when employees feel underpaid compared with others in the organization, the results are low morale and poor performance.  A manager should also realize that awards are interpreted differently by different individuals. 

Modified Workweek


Flexible work hours is another way to motivate employees. In this system, employees are required to work only during  certain core hours, and they can choose what other hours to work.  For example, all employees must be at the office from 9:00 a.m. until 3:00 p.m., and must work 8 hours per day.  They have the option to start, say, at 7:00 a.m in which case they would be done with an 8 hour workday at 3:00 p.m.  On the other hand, they could sleep in and start at 9:00 a.m. provided that they stay until 5:00 p.m. Some jobs even  permit employees to work at home instead of driving to the office every day. Another popular method is the modified work schedule.  Instead of a traditional eight-hour a day, five days a week, employees can work ten hours a day for four days and have Friday off. Flexible work hours helps individuals satisfy higher-level needs by providing more personal control over one’s work schedule.  By allowing employees more independence in deciding when they come to work and when they leave, managers acknowledge and show respect for the employees’ ability to exercise self-control (Berney 578). 

Career Opportunities

A survey conducted by Itzhak Harpaz showed that job security is one of the top three goals that motivates employees.  Employers need to communicate and clarify company policy and discuss job security to their employees. Employees can help to soften the blow of getting laid off by providing outplacement services, counseling, and assistance to laid-off employees so they can secure a new position elsewhere.  By having such assistance available, the negative emotional aspect of job security is reduced.   If an employee feels that the company cares about their employment, they are more likely to be committed to the company and therefore be more motivated to work hard. 


Creating professional growth opportunities for the employees is highly motivational.  Most engineers are dedicated professionals who want to excel.  Engineering is a dynamic field where new technology is constantly being developed.  It is important for engineers to be able to learn a lot at their job so that they will be competent with the newest technology.  Additionally, engineers want to work in environments where they can “move up the ladder” as they ascertain new knowledge.  


Finally, encouraging employees to take risks is another good method of motivating them.  In the engineering  field competition is high, and risk taking is important to help a company or individual move forward and rise above the competition.

Managers handling other managers


Motivation theory is most often related to managers handling employees.   In reality, many of the decisions and policies made which affect employees takes place at a manager to manager level.   Managers often have to bargain with other managers to get funds,  job assignments, and changes which benefit their people.  How can a manager most effectively achieve what he wants from another manager?  Dale Carnegie, a top writer on influencing people outlines some basic key points to keep in mind.   There is no such thing as "winning” an argument.  Conflicts of interest always end up with either the higher boss making the decision and a lot of resentment, or with a compromise.  The best angle to take is to try and present your needs by stating what benefit the other manager will get from it.   If it is clear that the other manager does not want to give what you want, find a compromise and present it by first stating what is in it for them.  Talk up what the other person gets rather than arguing for what you want.  People are creatures of emotion and by verbally attacking another person will put them on the defensive and you at a disadvantage.  Respect people by not talking about them behind their back.  You never know who will repeat your slander and when it comes time to bargain, you don’t want to be on anyone’s bad side.  Carnegie goes on to state other important tips for dealing with people of all levels.  Try to remember people’s names.  People notice if a manager forgets names, and knowing someone’s name makes them feel important.  Finally, appreciate what everyone is trying to do.  Everyone wants to feel appreciated and when it comes time to bargain, if you show more appreciation for peoples decisions, even those that go against you, it will only benefit you at a later time (Carnegie  summary). 

Case Studies:
Case study 1


“Nordstrom, Inc., is one of the fastest-growing retailers in America.  The firm operates a variety of specialty clothing stores in six states.  Its sales increased 600 percent during the 1980’s. Part of Nordstrom’s success has been achieved through customer service. Nordstrom employees are said to be among the industry’s friendliest and most enthusiastic, and they go to great lengths to keep their customers satisfied. They write personal thank-you notes to customers, for example, they have been known to deliver customers’ purchases to their homes and warm up customers’ cars in the store parking lot on wintry days.

The basis for many of these behaviors is Nordstrom’s reward system.  Most salespeople are paid on a complicated commission system that allows them to earn considerably more money than the industry average. Some earn in excess of $80,000 a year. Nordstrom salespeople also receive bonuses and surprise rewards for doing an especially good job.

Recent allegations, however, reveal a dark side to the Nordstrom system of rewards. Many workers say that they are encouraged to work long hours without pay after they have finished their day’s sale work. Some claim that the individual commission system that Nordstrom uses encourages cutthroat competition among clerks anxious to increase their personal income. Although they appreciate the occasional surprise bonuses of $5, $10, or $100, they also claim that they work under constant threat of dismissal if their sales drop. Indeed, one salesperson recently claimed that Nordstrom’s carrot-and-stick system was a lot more stick than carrot” (Hoover A1).

Analysis:  Nordstrom Inc. is using commission payments to motivate workers to go the “extra mile” for the business.  This has motivated workers to put out additional effort as noted by the customer satisfaction and corresponding increase in sales.  The management has achieved it’s goal, however, simply applying a management technique to increase motivation is by no means a perfect solution.  The same management tool which yielded higher sales has also left some of the workers unhappy.  Perhaps, as mentioned under the career opportunities section above, the workers need to have better communication with the management in terms of scheduling and understanding company policy.  The more they understand and get involved, the more control the employees will have over their schedules and job security.

Case Study 2 


Trilogy Software Inc. is a young company.  It makes software that helps companies manage product pricing, sales plans and commissions. It generates revenue of more than $100 million a year.  With the economy booming, Trilogy had a way to attract talented grads by spending more than $10,000 per hire on visits to Austin, dinners and outings at 20 universities.  Trilogy’s goal is to train their employees to work well in teams, be creative, adapt to changes, and take chances.  As part of the training, the new employees were divided into teams, and each team had to finish a project within three weeks. The reward was a two-day trip to Las Vegas. However, “No Reward for Trying” because “If you set a hard goal and don’t make it, you don’t win points.” After all teams presented their projects, the CEO decided that everyone would go to Las Vegas because he thought “It just wasn’t the time to teach people about good and bad”.   At the roulette table Mr. Liemandt, the CEO, challenged his employees, a total of 300, to place a $2,000 bet.  His reason was that amount is enough to convey a sense of pain and risk, but not enough to cause financial disaster.  Out of 36 people who put down the bet, one of them won $72,000.  The payoff for all the losers was the recognition from their peers and the CEO.  The end result:  Trilogy retained 299 out of 300 employees following this training.  Mr. Liemandt hopes the employees will be more creative, loyal, and teamwork oriented.  (Ramstad  A1). 

Analysis:  Mr. Liemandt was able to achieve his purpose.  He got people to take risks, big risks in some cases as seen at the roulette table.  He was also able to get the people to work in teams and achieve the highest results with their projects.  We believe this is a great way to build loyalty, but risky in terms of cost effectiveness.  It can be inferred that Mr. Liemandt is trying to create such a unique environment that he can attract the best employees who will stay with the company no matter what.  This may be true, but the military has a similar system and it has had an extremely low retention rate over the past few years.   If money gets tight or business gets bumpy it would be interesting to see if his plan pays off.  Or perhaps his young, motivated workers won’t even allow the business  to get to that point.

Case Study 3


Marshall Industries got away from commissions and other incentives by creating a corporate wide compensation system.  Each employee has a base salary, a pay adjustment based upon their position in the company, and receives pay bonuses from the quarterly profits.  The workers are motivated by this quarterly bonus, but it does not create a cut throat competition between workers.  Before this change the employees were “too concerned with their own performance, as opposed to listening to the customer.”  Since this change the turnover rate of employees has decreased 80 percent and salespeople now have higher earnings then with the traditional commissions (Wright 382).

Analysis:  This philosophy seems to have been a very productive idea.  Nordstorm had impressive results with its incentive program in case study 2, but they seemed to have more tension and competition in the workplace.  The principles of a reward system for the entire company seem to promote teamwork.  At the same time, there is still incentive to move up in the company as different positions have different base pays.

Case Study 4:


When UPS undertook a major overhaul of its technology, it forgot to overhaul the management.  UPS has long been known as a superb mail system.  UPS mailed packages were rarely late and the company efficiency was second to none.  When UPS upgraded its computers and raised the weight limits on packages the customers were pleased as service was even faster and they could mail larger packages.  Unfortunately, UPS workers were unhappy.  They now had heavier packages to lug around (150 lb as opposed to the 70 lb limit from before) and tighter schedules.  To counter this unhappiness, UPS finally decided to overhaul their management.  This overhaul included allowing workers more opportunity to be promoted, freedom to make their schedules, and opportunity to hold shares of the company stock.  By doing so, workers felt that they had more control of their job and were important members of the organization.  When the company made these changes, some jobs were lost, but those who lost jobs were offered another position in the company.  Worker satisfaction increased significantly (Wright 385).

Analysis:  The company increased career opportunities for employees, let people feel more important in the decision process, and protected those workers who were about to lose jobs as a result of the changes by offering them alternate job positions.  By making this overhaul, they were able to make the workers happier and keep the customers happy by not decreasing the package weight allowance or giving up quality.  Instead of lowering standards to make the workers happy, the management devised a way around that with other incentives, a very clever approach benefiting customer and employee.


In summary, Motivation Theory is based upon needs.  The models for needs start at the most basic such as food and shelter and work their way up to social interaction and success.  The paycheck is usually the means by which managers motivate people to have a job in the first place.  Simply offering more money will motivate people to some degree, but it is far more effective to focus on other needs.  By offering rewards which satisfy other needs such as responsibility and recognition the manager can better motivate people to achieve results.  This may be especially important if money is tight in a business and increasing salaries is not an option for improving motivation.  A strong knowledge of motivation theory will help engineering managers to get the most out of people, without always dangling a carrot in their face.
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Positive Reinforcement


A pleasurable stimulus following a desired behavior to increase the frequency of that behavior





Self  Reinforcement


The reinforcement or punishment of one’s own behaviors.





Operant conditioning


Reinforcement approach that uses positive reinforcement, negative reinforcement, and punishment.





Extinction


Process of withdrawing reinforcers to counteract a previous reinforcement.





Negative Reinforcement


Removal of an unpleasant stimulus following a desired behavior to increase the frequency of that behavior.





Punishment


Presenting an unpleasant stimulus after a particular behavior, leading to a decrease in the behavior.








