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2.0 Aims and Objectives

After studying this unit the student should be able to:

· explain the basic systems concepts

· understand systems and their environments

· describe how a system works

· understand systems concepts in business and

· explain how systems concepts in organizations operate

2.1 Introduction

When you begin the study of information systems, you should become acquainted with a theoretical framework for understanding their use, development, and effect on organizations; that is, you need to have an understanding of systems concepts as a foundation for further study.  The word system is often misunderstood-some people think you are referring to a computer system when you use the term, but you may hear people talk about financial systems, air-conditioning systems, school systems, and investment systems as well as about information systems.  A system is a collection of people, machines, and methods organized to accomplish a set of specific tasks.  Information systems which are a major topic in this text have the same components and characteristics as systems in general.

This unit introduces the concepts of systems, their characteristics, and their interaction with the environment.  As a manager, you’ll constantly be dealing with systems, and you’ll need feedback about their performance.  Information is the feedback you need to determine if systems are achieving their objectives, operating with the necessary components, and meeting the necessary standards. Information systems are designed to give managers the information they require as feedback.

In addition, you will learn about the systems approach to problem solving.  As a manager, you will be dealing with many types of systems and you will be responsible for improving their performance.  For example, you’ll determine if procedures, personnel, and equipment need to be changed to achieve objectives.  Or you’ll need to assess the effect of new equipment on current work methods, procedures, and origination.  The systems approach to problem solving will help you deal with these kinds of task.

Finally, this unit explains how organizations operate as systems, with unique characteristics, information flows, and decision processes.  You will learn about the components of organizations and about different types of organizational structures.  You will need to recognize the structures of organizations to understand the decision-making processes that occur within different types of organization.

2.2 Systems concepts 

A system is an integrated set of components, or entities, that interact to achieve a particular function or goal. Systems have characteristics such as boundaries, outputs and inputs, methods of converting inputs into outputs, and system interfaces, as well will see. Systems are composed of interrelated and interdependent subsystems. Examples of systems are all round us – in fact, an excellent example is a college class. The components of the classroom situation, including an instructor, the students, textbooks, and facilities, all interact to make the accomplishment of learning goals possible. (Figure 2-1 depicts a model of a classroom system.)

A business is also a system. A business uses resources such as people, capital, materials, and facilities to achieve the goal of making a profit. Business procedures, such as order handling, marketing research, financial planning, and manufacturing, are the interactions that need to be managed to achieve this objective. 

For a more through understanding of systems, though, you need to be familiar with concepts like boundary and interface. 
System boundaries

All systems have a boundary that depicts its scope of activities. For example, the activities in a class include lectures, discussion, testing, grading, and preparation of assigned course work. These activities may represent the boundary of the system for which a teacher is responsible. Within the system of the classroom, the teacher is responsible for organizing class time, assigning homework to students, and evaluating student progress. The boundary, then, delineates an area of responsibility. When defining a system, you must establish a boundary. 

System boundaries are established within a business system. A sale manager may be responsible for managing, motivating, and evaluating the performance of a sales organization. The owner of the business, however, faces different boundaries and may develop a financial plan, a marketing strategy, and a long-range business plan. 

Systems and subsystems
Systems may consist of numerous subsystems, each of which has elements, interactions, and objectives. Subsystems perform specialized tasks related to the overall objectives of the total system. For example, an educational system may consist of individual courses that are subsystems. Each course provides specific knowledge that is a part of the overall educational system and contributes to its goals. 

                                                Figure 2-1 A classroom system






Figure 2-2 typical subsystems: An example 




In a business system, various functions are subsystems. Marketing, finance, and manufacturing, for example, are subsystems. Within the marketing subsystem, the sales order entry and credit-checking functions are subsystems. Each subsystem uses its resources to meet specific objectives. For instance, in managing the sales order entry function, the supervisor needs to develop sales order producers, maintain sales order records, and train sales order personnel. 

Outputs and inputs
The inner workings of a system or subsystem are organized to produce outputs from inputs. In this conversion process, some value or utility should be added to the inputs. For example, a training program should produce trained employees with certain skills, knowledge, or behavior from its inputs – untrained employees. 

The outputs of one subsystem usually become inputs into the next. The outputs of a course in introductory data processing concepts, for instance, become inputs into the next course in COBOL programming. (These two subsystems are depicted in Figure 2-2)

As you’d expect, the outputs of a subsystem have to adhere to certain standards to be acceptable to the next. If students coming out of the introductory data processing course don’t understand basic concepts of file organization and file processing, they won’t have the prerequisite skills needed for COBOL. If they’re not permitted to enter COBOL until they meet certain standards, though, the problem would be alleviated. The more exactly standards are adhered to; the easier it will be to interface the two courses, or subsystems. 

An interface is a connection at system or subsystem boundaries. An interface serves as a medium to convey the output from one system to the input of another system. An example will help clarify this concept. Two typical business systems that interface with each other are inventory control and purchasing. If inventory levels drop below a certain level, then additional stock of these items should be purchased. Purchasing will need to know what quantity of a particular item to obtain to replenish the stock and information on sales and inventory turnover to learn which items are in greatest demand so these items can be replenished on a timely basis. An inventory control system will provide information on stock to be reordered based upon sales and inventory turnover trends. 

However, if the inventory control subsystem triggers erroneous information about the amount of stock to be reordered, then inputs into purchasing will be wrong. This problem can be partially overcome by establishing an economic order quantity, or the quantity of an item that is most economical to buy, for each item in inventory. This quantity, derived from order history and inventory turnover rate, can serve as a standard and prevent reordering too much or too little stock. 

Subsystem interface and interface problems
In the previous section we discussed how some interface problems can be alleviated through the development of standards. But you might encounter other types of interface problems. Sometimes the output of one subsystem is not sufficient to accommodate the needs of the next subsystem. For example, the production system may not be able to produce enough stock to meet sales demands during certain peak periods. One way of handling this interface problem is through the use of slack resources. In this situation, excess inventories can be built up on purpose to meet the demand for sufficient inventory at peak times. 

Another system interface problem can occur between the authoring subsystem and the editorial subsystem in the development of a textbook. Authors who wait until the last minute to finish their writing may not be able to produce manuscript fast enough to meet production schedules, which involve editing, artwork, layout and design, typesetting, and proofreading tasks. This problem can be avoided in several ways. First, an author may be asked to complete several chapters before production activities begin. This is another example of using slack resources. 

Second, an author may be asked to adhere to certain standards for input into the production subsystem. For example, the author may be asked to create and store all text using a word processing package that can be transported to a computer-based typesetting system without rekeying. 

Third, an author could hire a library researcher, photo researcher, and typist to provide a support subsystem to expedite the development of manuscript. This is an example of how creating a new subsystem can help solve a system interface problem. 

Another situation in which a system interface problem can be solved by designing a new subsystem occurs at a college when it accepts some students with deficiencies in their academic backgrounds. To bridge the gap between high school and college, a remedial subsystem can be created to help students develop prerequisite skills for college work. For instance, students lacking basic writing skills may be required to take a remedial writing class to learn spelling, grammar, punctuation, and composition skills. On successfully completing this class, they may receive permission to enroll in classes in literature. 

2.3 Systems and their environments 

The system’s environment consists of people, organizations, and other systems that supply data to or that receive data from the system. Not surprisingly, the environment is perceived differently by different managers. A sales manager, for example, envisions the system environment to be the company’s customers and vendors of the products and services being marketed. But the owner of the business perceives the environment to include the firm’s competitors, financial institutions that provide resources for expansion, and government agencies with jurisdiction over company plans and products. Moreover, not only can the environment be perceived differently by different managers, but also various kinds of systems don’t always interact with the environment in the same way. 

Open and closed systems
Open systems operate in an external environment and exchange information and material with that environment. The external environment consists of the activities external to the system boundary with which the system can interact. An open system needs to receive feedback to change and to continue to exist in its environment. For example, a marketing system, which is an open system, operates in an environment of competition. If a competitor introduces new technology by providing customers with on-line order entry terminals, the marketing function must adapt to the change in the environment or remain at a competitive disadvantage. One way of accommodating the change in the environment is to offer a similar on-line order entry service. The same type of adjustment is necessary when an airline offers a new service, such as a frequent flier bonus program. Though the new service may temporarily give the air carrier a competitive advantage, the other airlines soon follow suit and offer a similar program. 

In contrast, a closed system is relatively self-contained; it doesn’t exchange information with its environment. Closed systems don’t get the feedback they need from the external environment and tend to deteriorate. For instance, if a training program administrator doesn’t respond to the needs of the business environment for trained graduates, students may no longer be able to get jobs and may go elsewhere for training. Eventually, the training program may be discontinued. 

You might wonder why closed systems exist at all. More often than not, participants in a system become closed to external feedback without fully being aware of it. For example, a university may only offer graduate courses during the daytime hours because it has always scheduled these courses in this way. Without recognizing the growing number of working adults wishing to enroll in evening graduate programs, the university may find registrations dwindling and may even have to discontinue certain courses. If university officials had been more responsive to student needs, however, they might have enjoyed booming enrollments among the population of adult evening students. 

System feedback
A system needs feedback to do its job. Feedback is an indicator of how current performance rates when compared to a set of standards. With effective feedback, continuing adjustments in the activities of a system can be made to assure that the system achieves its goals. Measuring performance against a standard is an effective control mechanism. Employees need feedback to learn how well they are achieving job goals. Students receive grades or other kinds of evaluations from instructors that show whether they are meeting course objectives. 

The good thing about feedback is that it usually increases effort. For example, tennis players often perform better when they are keeping score. When salespeople receive positive feedback, it increases their motivation to achieve a sales quota. Negative feedback may also serve a useful purpose. Negative feedback is designed to correct or guide activities that are not consistent with achieving the goals of the system. If sales people are not achieving quotas, they may want to rethink current sales techniques or reorganize their time. Similarly, if students receive low grades, they may need to improve study habits, obtain tutoring, or enroll in courses that better match their abilities or backgrounds.

Product managers also need feedback on how well new products fare in certain markets. They conduct market research studies in test markets to compare new products with established products. They can use feedback from these market tests to redesign a new product or identify target markets for which the product is suitable before its introduction. Sometimes a company receives feedback after introducing a new product. When Coca-Cola introduced new Coke, negative feedback from its established customer base forced the reintroduction of its original formula as Classic Coke. 

Trainers in companies also need feedback about how well their programs are equipping trainees for job tasks. Feedback from supervisors may provide suggestion on what skills trainees need to perform successfully on the job. For example, employees who take training program to learn how to use Lotus 1 – 2 – 3, a popular 







                                       Figure 2-3 A training system and its environment

microcomputer spreadsheet program, may not be taught how to copy formulas from one cell to a range of cells and may experience difficulty performing this procedure on the job. This feedback may be used to build more exercise on the copy command into training classes. Figure 2-3 depicts a training system and its environment. It also shows how feedback from the external environment can be used to modify or improve the system’s internal workings. 

So far we’ve emphasized the constructive aspect of feedback. Sometimes the wrong kind of feedback is provided, however. This would be true if students were rewarded for the number of book reports they complete, rather than for the quality of the reports. They may skim books to get just enough information to complete and submit each report without developing comprehension and reading skills – the real objectives of the exercise. Or if employees get the wrong kind of feedback, they may increase their efforts in areas that aren’t useful in achieving the objectives of the system. For example, if salespeople are rewarded for the number of sales calls they make instead of the number of sales they close, they will try to fit in as many calls a day as they can rather than spending the time with each customer to make a sale. As a result, the company may lose business and not achieve its objectives. 

Such considerations make it clear that feedback mechanisms must be designed for effective control of business functions within an organization. In a business setting, an inventory manager needs to manage the inventory levels of hundreds of items to avoid shortages of items in demand and to prevent excess inventory levels of items that do not turn over frequently. The inventory manager needs feedback to control these inventory levels and determine when to order new stock of certain items. An inventory control system can automatically generate a purchase order for stock replenishment when an item in inventory falls below its recorder point. (The reorder point is the inventory level of an item that signals when more stock of that item needs to be reordered.) This is an effective control device, because if inventory level falls below a safe level, incoming customer orders cannot be filled. However, if excess inventories build up, cash will be tied up unnecessarily. 

In short, may information systems provide managers with information they need to allocate their resources to achieve business goals. By having information about current business activities, managers can control production, inventory, and marketing resources and invest these resources in the most profitable ways. Information on planned versus actual sales, for example, can be used to detect slow-moving items and cut production of these items. Fast-moving items should trigger production so the sales function can take advantage of market demand. 

Systems entropy

Systems can run down if they are not maintained. Systems entropy corresponds roughly to chaos or disorder – a state that occurs without maintenance. If employees do not have opportunities to learn new concepts and techniques, the skills they apply to performing job tasks will become out of date. The process of maintaining a system is a process of decreasing entropy or increasing orderliness. Sending automobile mechanics to training classes to learn new diagnostic techniques is an example of decreasing entropy. Orderliness can be achieved through preventive maintenance checks, such as a yearly physical examination for an employee or a routine tune-up for an automobile, and then taking action as a result of these regular checks. These checks provide valuable feedback to help detect faults or problems when none have been anticipated. Diagnostic tools for equipment and machinery help prevent downtime, which may cause delays in production and cost thousands of dollars in lost business.

System stress and change

Systems change over time. Some of these changes occur because of identified problems, new business opportunities, and new management directives. Systems may also change as a result of stresses. The achievement levels needed to meet existing goals may change. For example, because of reduced profit margins on sales, a division sales manager may insist on a sales increase of 10 percent instead of 7 percent to achieve the same profits. The tendency is to localize the stress so the pressure for adjusting to new demands is felt primarily by one subsystem, in this case the division sales force. 

It is easier to deal with change within one subsystem than within the total system because stress may require rethinking existing work methods and organization. In this case, the sales manager may have to develop more effective procedures to improve the profitability of sales. The sales manager may recommend cutting down calls to smaller customer accounts and substituting telemarketing to service their needs. Salespeople might need to reallocate their time so they can pay special attention to customers who purchase the most profitable product lines and encourage customers who purchase less profitable lines to look at high-margin products. All these procedures require a close analysis of the current system, changes in work procedures, and effective time management. 

Another source of system stress occurs if inputs cannot be monitored but the system is expected to produce the same quality of output. Many colleges and universities screen applicants using standardized test scores, high school grades, and references. Some educational institutions, however, have open admission policies that make it possible for all high school graduates to apply and be admitted. Because admitting candidates without the necessary academic skills for college study places undue stress on the entire educational system, colleges with open admission policies typically localize this stress by establishing remedial programs and hiring specially trained teachers for these students. Students are expected to pass remedial course work before entering regular college courses. 

In a business situation, the same thing happens. New workers participate in training programs before being placed in positions within the firm. During the training period, they learn specific job-related practices so they can become productive in the work environment as soon as possible. After training, they are placed in positions consistent with their skill levels and backgrounds. This orientation and training process helps minimize the stress that might occur if the new employees were placed directly into positions within the firm. 

Although it is often easier to deal with stress by changing the activities of a subsystem, it is also important to remember that the subsystem is a part of the whole system and interacts with other subsystems in achieving overall objectives. It may be necessary to consider the entire system is responding to a problem and to modify activities in other subsystems as well. 

How a system Works 

You can get a better idea of how a system works by considering the activities of a professional baseball team. A professional baseball team consists of components that are organized to achieve its objectives. One of the major objectives of a baseball club is to win games. To achieve this goal, the owner and manager may recruit players, organize training programs, and develop publicity campaigns. When the team needs a good catcher, the manager may acquire a new player by making a trade. All these components – players, management, training, and promotion – interact to enable the ball club to achieve its objectives. 

Systems differ in terms of their goals, components, and characteristics. The objective of one ball club may be to win games. To achieve this goal, it may recruit highly paid professionals throughout the season to fill gaps in the lineup. In contrast, the objective of another team may be to make money. Instead of recruiting highly paid athletes, this second team may enlist talented rookies, hoping to fill the ballpark with dedicated fans. Each of these two ball clubs has a different system with different objectives. The measures of success that each club uses to evaluate its performance vary. 

2.4 Systems concepts in business 

Now that you have a general picture of how a system works, it will be helpful to look more closely at business systems. The systems approach is a way of analyzing business organization as a system of interrelated parts designed to accomplish goals. Each subsystem is both a self-contained unit and a part of a larger system. Managers must understand the goals of the total system and design the function of subsystems within the total system to make it possible to accomplish these goals. 

More specifically, management is the practice of organizing resources, including people, materials, procedures, and machines, to achieve objectives. In other words, it entails organizing subsystems to accomplish specific tasks. Using a systems approach, a manager organizes various activities of the business into separate organizational subsystems. The subsystems of the business are connected by resource flows throughout the firm. 

An information system as a system
In many ways, information systems have the same characteristics as systems in general. The major purpose of an information system is to convert data into information – information is data with meaning. In a business context, an information system is a subsystem of the business system of an organization. Each business system has goals, such as increasing profits, expanding market share, and providing service to customers. The information systems of an organization should provide information on the day-to-day activities of a business, such as processing sales orders or checking credit. These systems are called operational systems. Information systems also must be designed to provide information that lets management allocate resources effectively to achieve business objectives. These systems are known as tactical systems. Finally, information systems must support the strategic plans of the business, and these systems are known as strategic planning systems. But to sum up our discussion so far, information provides managers with the feedback they need about a system and its operations – feedback they can use for decision making. Using this information, a manager can reallocate resources, redesign jobs, or reorganize procedures to accomplish objective successfully. 

An information system consists of components that interact to achieve the objective of providing information about day-to-day activities that managers can use to control business operations. Information systems can also be designed to provide information to enable managers to allocate resources and establish long-range business plans. An information system contains such elements as hardware, software, personnel, databases, and procedures to accomplish its objectives. The hardware consists of the computer devices that support data processing, communications processing, and other computer related activities. Software consists of the instructions that the hardware uses to process information. Software consists of the instructions that the hardware uses to process information. Software includes both application software and system software. Application software consists of the programs written to support specific business functions, such as order entry, inventory control, and accounts receivable. System software enables the hardware to process application software programs. System software consists of the programs that handle such functions as sorting data, converting programs into the machine language the computer can understand, and retrieving data from storage areas. 

Subsystems

Operational systems, which are designed to provide information about day-to-day activities, are composed of subsystems that accomplish specialized tasks. A mail-order business, for example, needs a system to process customer orders. The order-processing system actually consists of subsystems set up to handle incoming orders, update inventory levels, and bill customers. Other subsystems are created to purchase new stock, to handle accounts payable transactions, and to apply cash receipts from customers to outstanding accounts receivable balances. 






                                         Figure 2-4 A model of an information system

Each of these subsystems performs a specialized task that supports the business objectives of increasing sales and providing customer service. 

However, if one of these subsystems breaks down, the overall business will feel the effect. For example, if the mail-order company does not maintain sufficient inventories, customers may become frustrated with constant back-orders and shift their business to other mail-order companies. 

Outputs and Inputs
An information system, like any other system, receives inputs of data and instructions, processes the data according to these instructions, and produces outputs. This information-processing model can be used to depict any information system. 

In an inventory update procedure, the inputs are sales order transactions and an old inventory master file. During the update procedure, the item quantities for each item on a sale order transaction are subtracted from the existing inventory level for that item in stock. The new inventory level is then written to the new inventory master file. The outputs of this system are an updated inventory master file, a reorder report, and a sales listing. A reorder report lists any items in inventory that have fallen below their desired inventory level and provides a purchasing manager with feedback about items that need to be reordered. 

Hierarchy of subsystems

The subsystems within an information system can be organized into a hierarchy to represent their functions within the overall system. Each subsystem performs a specialized function. In the order entry and inventory update example, one subsystem may record sales transactions an input, another subsystem may check customer credit, and another may check inventory availability. Other subsystems may update inventory, generate a reorder report, and produce information for billing, and so on. 

System Feedback

An information system provides system feedback to a manager about day-to-day activities and about deviations from planned activity. The manager can use this information to supervise daily operations, such as credit checking and billing, and to reorganize resources to achieve objectives more effectively. In the inventory control example, one of the outputs was a reorder report indicating which inventory items need to be reordered. A purchasing manager could use this report to reorder additional stock on a day-to-day basis. 

Middle managers might want feedback about which items in inventory are moving rapidly and which items are moving slowly so they can reallocate the investment in inventory to minimize waste and maximize profitability. The information systems providing feedback that can be used to allocate resources effectively, such as inventory and personnel, are called tactical systems. 

Subsystem Interfaces

As with other systems, there are interfaces between the subsystems of an information system. Again, the outputs of one subsystem become the inputs into the next. For example, the outputs of a sales order entry system become the inputs into an invoicing system. If the outputs of one system are not correct, however, the next subsystem will be affected. If the price of an item is entered incorrectly during order entry, then the charges to the customer may be incorrectly calculated during billing. 

Internal Controls 

Good information systems also have internal standards to make sure that data are processed accurately. Input controls, for example, ensure that input data are valid before they are processed. Another type of control is a password security procedure designed to protect against unauthorized access and update of data. All in all, standards make sure the system works properly. Without controls, the data printed out on reports may be inaccurate and managers may not be able to trust the information system to provide valid results. If unauthorized users update data files or if input data are not valid, managers may not even know that the output generated in reports is invalid, and thus may make decision using erroneous information. 

Effect of the Systems Approach on Information Systems Design 

Many of the ideas that are part of the systems approach have implications for the design of information systems. You can learn about the design of an information system by putting yourself in the shoes of an owner of a microcomputer dealership, for example. Systems have objectives, and in this case the owner’s objective is to make a profit on the sales of microcomputers, software, and related peripheral equipment. 

The Structure of an Enterprise 

The entire enterprise has been organized into subsystems, including the marketing subsystem, the service subsystem, and the administrative subsystem. The marketing subsystem promotes and markets microcomputer products and services. When customers have problems with their microcomputers or need preventive maintenance, they use the service subsystem. Finally, the administrative subsystem takes care of billing customers, purchasing equipment and supplies from vendors, paying vendors, and handling accounting activities. 

The marketing subsystem of the dealership is managed by a sales manager who recruits salespeople, including experienced veterans and new trainees, to demonstrate and sell the equipment. These salespeople are trained to follow certain procedures, such as giving equipment demonstrations and making follow-up calls. These procedures are an important part of the “system” of selling microcomputer hardware and software. When they are not followed, profitability suffers. 

The sales manager needs an information system to provide feedback on how the system is working. On a day-to-day basis, he may receive information about salespeople who have successfully closed sales, about customers who are complaining, and about technical problems with equipment. This feedback makes it possible to review the procedures and activities of the current system. For example, if a particular model of microcomputer is breaking down too often, the sales manager may encourage the salespeople to push alternative lines of equipment until technical problems are resolved with the manufacturer. 

The sales manager also needs to organize personnel resources to achieve the desired objectives. If a certain salesperson is unable to make quota month after month, a more effective training program may be needed. If experienced salespeople seem to be selling more effectively to larger accounts, the sales manager may assign them to these accounts. 

You can now see that the information the sales manager uses to monitor and control the activities of the marketing system is critical to achieving the objectives of the business. Some of this information may be obtained by word of mouth, and other information may be generated from a computer. A product profitability report, for example, may give the sales manager feedback on the product lines that generate the greatest gross profit. Whether the manager uses informal feedback or computer generated reports, the information is being used to organize people, procedures, and activities to accomplish objectives. 

2.5 Using the systems approach in problem solving 

An owner of a business like the microcomputer dealership must constantly analyze problems and reorganize the resources of the system to deal with these problems effectively. The system approach is a valuable method of problem solving that takes into account the goals, environment, and internal working of the system. The systems approach to problem solving involves the following steps: 

1. Define the problem.

2. Gather data describing the problem. 

3. Identify alternative solutions. 

4. Evaluate these alternatives 

5. Select and implement the best alternative

6. Follow up to determine if the solution is working 

We can understand how the systems approach works by applying it to a problem that the microcomputer dealer might experience. 

Define the Problem 

The first step in the systems approach to problem solving is to define the problem. Defining the problem is one of the most important parts of the system study, because if the wrong problem is identified, the entire effort to change the system will be off track. At the outset, some of the problems that are identified may be symptoms of the real problem. In order to distinguish between symptoms and problems, it is necessary to gather data describing the problem. Let’s say that in this case the owner is concerned about the fact that many of the salespeople are not meeting their quotas. She decides to start a systems study by collecting more information about the problem. 

Gather Data describing the Problem 

The owner may study the environment, current standards, management, input resources, and internal procedures to gain an understanding of the problem. The first place the owner might look is the environment. The environment of the microcomputer dealer includes its vendors, its customers, its competitors, and the local community. From this investigation, the owner might learn that local competitors are selling comparable microcomputers at prices 10 percent less than the firm can offer. 

Next, she might look at the dealership’s standards to determine if they are valid in the face of the competitive environment. It might turn out that a goal of increasing gross sales by 10 percent for the year is unrealistic when the competition is cutting price. 

Another area that could be analyzed is management. The owner needs to learn if the sales manager is doing a good job. If the sales manager is not providing salespeople with effective training the feedback regarding their performance, they may feel frustrated. 

Input resources are another area that should be analyzed. The owner needs to find out if new sales and technical representatives are being recruited and if these employees are trained to demonstrate computer equipment and software. If new recruits lack knowledge of the technical features of the equipment, for example, they will fail to win new business. If sales materials are not kept up to date, customers may not learn about new product features. 

Work methods and procedures also need to be studied. If salespeople are not trained to follow up on new prospects, the company could lose valuable business. If technical support personnel cannot diagnose and solve service problems on a timely basis, customers may be hesitant to purchase more equipment. 

One of the major problems identified in this case is that competitors are charging lower prices for comparable products. Many of the difficulties the dealer has identified are symptoms of this fundamental problem. To address it, the owner has to identify and evaluate some alternatives. 

Identify Alternative Solutions 

Given the fact that competitors have dropped their prices on comparable microcomputers, the owner needs to identify some alternatives responses. These alternatives might include the following:

Alternative 1: Investigate alternative manufactures of microcomputers to obtain products at a lower cost per unit.  

Alternative 2: Decrease the cost of sales by introducing mail-order sales supported by telemarketing. Use salespersons for large accounts only. Cutting the cost of sales efforts would make it possible to reduce machine prices to a more competitive level. 

Alternative 3: Differentiate the products being sold by offering on-line diagnostic support services for machine failure, service response time within 5 hours on a 24- hour basis, and annual service checks. 

Each of these alternatives supports a slightly different strategy. Finding lower-cost manufactured goods would represent a cost-cutting strategy. The second alternative, suing mail-order sales and telemarketing, would also support a low-cost strategy because the cost of mail-order sales would be less than the cost of a larger sales staff. Finally, introduction on-line diagnostic support services would provide a “value-added” feature. Upgraded technical support would justify slightly higher equipment costs. 

Evaluate These Alternatives 

The owner evaluates the extent to which each of these alternatives enables the organization to achieve its objectives. As we saw, the owner’s objective was to increase the overall performance of sales personnel. Purchasing lower-cost products from suppliers would enable the owners to cut prices, as suggested in the first alternative, but would create difficulty at the service end if these microcomputer products where less reliable. This might make it more difficult for salespeople to meet their objectives. 

Introducing a mail-order program would cut the cost of sales overhead. However, the mail order program would require creating a database of customer prospects and developing specialized promotional materials. This strategy might free sales representatives to concentrate on direct sales to high potential accounts while using a less costly strategy to maintain the business of smaller accounts.

The final alternative would offer customers additional levels of service and technical support that add value to the firm's products. Because service is one of the key criteria for microcomputer selection, this strategy might work. However, it is costly and might not satisfy the needs of economy conscious small businesses that represent a large potential market share.

Select and Implement the Best Alternative
Let's say that the owner decides to develop and implement a mail order program to reduce the cost of sales overhead to smaller accounts and to enable sales personnel to focus on high potential accounts. Because this is a new strategy, the owner would have to recruit new customer service representatives or train others for telemarketing. Customer prospect databases would need to be developed and established, as well as a system for shipping merchandise, billing, and authorizing credit transactions.

Follow Up to Determine if the Solution Is Working
The last step in the systems approach to problem solving is follow-up. In the case of the mail order sales alternative, the owner would need to determine if the system was meeting its goals. If not, changes in management, standards, resources, and procedures would have to be made to achieve these objectives. If either one of the other two alternatives were selected, the owner also would need to follow up to determine if the approach was useful in improving sales effectiveness.

As you can see from this example, the systems approach to problem solving is an important technique for the manager. Every manager needs feedback to determine if the goals of the system are being achieved. One of the most difficult tasks in a systems study is identifying information that can be used to determine how the system is working. This is as true in an organization with a simple structure as it is in a more complex organization. The next section discusses the characteristics of organizations with different structure.

2.6 Systems Concepts In Organizations

The organization is also a system. Henry Mintzberg, in his book The Structuring of Organizations, describes five basic parts of organizations and how they function together as a system in which material, information, and decision processes flow. Mintzberg also identified five different types of organizational structures, including the simple structure, the machine bureaucracy, the professional bureaucracy, the divisionalized form and the adhocracy.

The Five Parts of the Organization
The five parts of the organization are the operating core, the strategic apex, the middle line, the techno structure, and the support staff, as Figure 2-5 shows. The operating core is comprised of the operators that carry out the basic work of the organization. They obtain inputs, transform inputs into outputs, and distribute the outputs. They also provide direct support for these input, transformation, and output functions. You might think of the operating core of an automobile manufacturer as the assembly-line workers.

The administrative component of the organization is made up of the strategic apex, the middle line, and the techno structure. The strategic apex is top-level management. Top management is responsible for insuring that the organization services its mission. 

                         Figure 2-5 the five basic parts of organization








Top managers are responsible for allocating resources, resolving conflicts, reviewing activities, disseminating information, and serving as spokespersons for the organization in dealing with the external environment. Most importantly, they develop the organization's strategic plans.

The middle line consists of middle level managers who are below top managers in the chain of command. The middle-line managers are responsible for coordination and control of activities within their functional units. They allocate resources, initiate change, handle conflicts, monitor the environment, establish strategy, and negotiate with outsiders – all to serve the needs of their functional units.

The techno structure consists of analysts who help standardize the work of others within the organization to control outputs and adapt to the environment. Examples of groups in the techno structure are work-study analysts who standardize who processes, planning and budget analysts who standardize outputs, and personnel analysts-trainers who standardize skills used by the organization.

The fifth group in the organization, the support staff, is responsible for supporting the operating core outside the flow of operating work. Support groups include the cafeteria, legal, payroll, public relations, and research and development staffs.

The Organization as a System of Flows
The five parts of the organization are joined together by flows – of authority, work material, information, and decision processes. At the operating level, the parts moving the assembly line are work flows. Control information flows from the operating level to middle management and serves as feedback. As feedback information passes up through each level of the hierarchy, it becomes more highly aggregated until it reaches the strategic apex. Typically, information about exceptions passes upward through the hierarchy until it reaches a manager who has the formal authority to handle the situation. In addition, commands flow downward from top and middle management to the operating core.

The communications patterns within organizations vary depending upon the structure of the organization. In more traditional organizations, information is filtered as it moves upwards through the hierarchy. In emerging forms of "networked" organizations, informal communication may link members of a project team who represent diverse areas and who work in different locations. By learning about their communications patterns, you can understand how different types of organizations function using feedback from both internal and external sources. 

Types of Organizational Structures
In Mintzberg's analysis, the five types of organizations – the simple structure, the machine bureaucracy, the professional bureaucracy, the divisionalied form, and the adhocracy – have unique ways of handling information and communications. As organizations become information-based, information becomes a shared resource that facilitates interaction among specialists in diverse areas. As information technology moves onto the desktop of every manager, it will become a vehicle that supports the transition to the more advanced networked forms of organization.

The Simple Structure: What do an automobile dealership, a middle-sized retail store, a small corporation runs by an aggressive entrepreneur, and brand-new government department have in common? They are all examples of the simple structure.

In the simple structure, information follows a traditional path through the hierarchy to the single chief executive, the major decision maker. One possible problem is that the leader may become so enmeshed in operating-level information that he or she forgets the strategic direction of the organization.

The Machine Bureaucracy: what do a national post office, a security agency, a steel company, an airline, and automobile companies have in common? They are all machine bureaucracies. Characteristics of the machine bureaucracy are a clearly defined hierarchy of authority, centralized power for decision-making and formal communications throughout the organization. At the operating core, you will find standardized procedures and a proliferation of rules and regulations. In the machine bureaucracy, analysts in the techno structure – work analysts, job designers, quality control engineers, and operations researchers – standardize work methods and procedures. 

The Professional Bureaucracy: Universities, general hospitals, school systems, general accounting firms, and social work agencies are still another type of organization, the professional bureaucracy. The professional bureaucracy hires professionals who are specialists in their fields and gives them control over their work. Professionals work independently of the colleagues; they work closely with the clients they serve. Professionals have several tasks: diagnosing a client's need, presenting one or more alternatives, and proceeding with a particular course of action.

The professional bureaucracy is a democratic form of organization, which means that information flows are widespread and diverse. Much of the feedback comes from the external environment. If the faculty of a business program doesn't receive feedback from potential employers, they may not change programs to prepare graduates with the skills and knowledge they need to succeed in entry-level positions.

The Divisionalized Form: the divisionalized organization consists of a group of quasi-autonomous entities coupled together by a central administrative structure. There are divisionalized corporations and universities with multiple campuses. A corporation, for example, may have 15 different divisions – each with its own purchasing manufacturing, and marketing functions.

The divisionalized structure usually emerges in response to distinct markets. The divisionalized form works well when different products and services are offered to different markets. For example, a multidivisional corporation may have divisions selling copiers, computers, and printing presses to three different markets. Today, the corporate offices of divisionalized firms provide support services such as financial, legal, personnel services, market research, and research and development. 

The key to managing a divisionalized enterprise is a management information system that alerts senior management to deviations in business performance. In this way, the strategic apex can correct fundamental problems of the business, shift resources, and focus on products and markets where business performance is strong. The tendency of the management information system that monitors division performance is to focus on such indicators as profit, sales growth, and return on investment.

The Adhocracy: what do a management consulting firm and an innovative theater project company have in common? They are both examples of an adhocracy, the fifth type of organizational structure. The adhocracy combines groups of specialists into small market based project teams. Each team is a task force designed to conduct a specific project. A high technology firm, for example, establishes interdisciplinary project teams consisting of highly trained experts. The adhocracy thrives in a rapidly changing environment with strong competition.

The function of management in an adhocracy is different from the other forms of organization. Top managers scan the external environment looking for new projects and sell their services to potential clients. Managers at various levels of the organization work to coordinate project-related activities. They serve as peers, not as supervisions. Their influence is derived from their expertise and interpersonal skills, not their position power. 

Transition of the Information-Based Organization
The transition to the information-based organization is the transition from a traditional bureaucratic organization to a networked organization, or adhocracy. The role of information is different in these two types of organizations. in the traditional organization, information is "owned" by each functional area. Summary information is transmitted up through the hierarchy to senior management. In the adhocracy, information is shared. Teams with representatives from many different functional areas share access to common information resources, such as customer databases, accounting databases, and product development databases.

Check Your Progress Exercises

1. Define the following terminologies:

        A. system                         c. open systems

        B. subsystem                   d. closed systems

2. Identify the steps involved in systems approach to problem solving.

___________________________________________________________________________________________________________________________________________________________________________________________________________________________

3. Discuss the five different types of organizational structures according to Mintzberg approach.

___________________________________________________________________________________________________________________________________________________________________________________________________________________________
4. For the following systems identify their boundaries (the activities involved with it).

     A. a house

     B. a football team

     C. a text book

     D. a soccer game

2.7 Summary

This unit has introduced systems concepts that provide a foundation for understanding information systems in general and management information systems in particular. Managers have to understand systems, their objectives, their components, and their activities. Information about how a system is working provides them with the feedback they need to allocate resources to achieve their business objectives. Depending on the objectives of a system, its components, standards, and interactions may differ.

We have seen that an information system provides feedback about the activities of the business. Information systems have the same characteristics as other systems, including inputs and outputs, processes that transform inputs into outputs, and methods of system control. In designing an information system, the output must be defined, the interactions must be established, and the standards of system control must be organized.

A management information system in particular must be designed to provide information for effective planning and control of business activities. Decision making requires converting data into information. Information is data that have meaning in the decision-making process. An information system must be designed to provide feedback for the business system. This feedback can be used to reorganize, simplify, and improve activities in the business system so that goals are more effectively achieved. In the information-based organization, it is critical for managers to define their information needs and to use information as feedback. 

2.8 Answer to Check Your Progress Exercise

1. A system is an integrated set of components, or entities, that interact to achieve a particular function or goal. Systems have characteristics such as boundaries, outputs and inputs…

· Systems are composed of interrelated and interdependent subsystems.

· Open systems operate in an external environment and exchange information and material    with that environment. The external environment consists of the activities external to the system boundary with which the system can interact.

           (For more on this refer back to part 2.2 and 2.3)

2.     -   Define the problem.

        -   Gather data describing the problem. 

        -   Identify alternative solutions. 

        -   Evaluate these alternatives 

        -   Select and implement the best alternative

        -   Follow up to determine if the solution is working 

3. The five types of organizational structure include the simple structure, the machine bureaucracy, the professional bureaucracy, the divisionalized form and the adhocracy.

4.   Refer back to part 2.3 and 2.4

Input





Students without knowledge and skills











Instructor





Textbook and other course materials





Facilities 





Students 





Output





Students with knowledge and skills





Input





Students without computer literacy





Subsystem A					Subsystem B





Introduction to data processing 





Students with computer literacy 





COBOL Programming I 





Output from A





Output to B





Output





Students with programming skills 











A training program system Boundary 





Screening 





Environment 





Monitoring 





Output 





Feedback 





Input  











Data





Information 





Hardware





Software





People





Stored data





Procedures





Strategic apex





Middle line





Middle line





Support staff





Operating core








PAGE  
59

