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Unit1: System concept 

 Types, Definition: 

 

A system is an interconnected and interrelated group of components which has a common 

goal or Objective. 

Organizations have major subsystems, such as departments, programs, divisions, teams, etc. 

Each of these subsystems has a way of doing things to, along with other subsystems; achieve 

the overall goals of the organization. Often, these systems and processes are defined by plans, 

policies and procedures. 

The systems approach to management is based on general system theory – the theory that says 

that to understand fully the operation of an entity, the entity must be viewed as a system. The 

systems approach to management attempts to view the organization as a unified, purposeful 

system composed of interrelated parts. Rather than dealing separately with the various parts of 

an organization, the systems approach gives managers a way of looking at an organization as a 

whole and as a part of larger, external environment. 

 

From the systems perspective, management should focus on efficiency and effectiveness in 

each part of the organization, with the understanding that actions taken in one part of the 

organization affect other parts of the organization. For example, implementing a strategy in the 

production department of a company will likely affect other aspects of the company such as 

marketing, finance, and personnel. Each part is tightly linked to other organizational parts; no 

single part of an organization exists and operates in isolation from the others. Thus, in their 

day-to-day activities, managers must view the organization as a dynamic whole and try to 

anticipate the unintended as well as the intended impacts of their decisions. 

The approach also views the organization as linked to the external environment. Organizational 

effectiveness, even survival, depends on the organization interactions with its environment. 

The enterprise receives inputs, transforms them, and exports the output to the external 

environment. The very basic model is shown below: 

 

Any business or other organization must be described by an open-system model that includes 

interactions between the enterprise and its external environment. 

 Types of System: Open system, closed system, Physical/Theological system, Feedback/Feed 

forward system, Man/ machine system, Probabilistic system/Deterministic system 

Characteristics of System:  Following characteristics are present in all systems:  Organization, 

Interaction, Interdependence, Integration, and Central Objective    

Organization: Organization implies structure and order. It is the arrangement of components 

that helps to achieve objectives. Hierarchical relationship starting with the president on top and 

leading down ward to the blue collar worker represent the organization structure  Interaction: 

Interaction refers to the procedure in which each component interact with other components of 
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the system. In an organization, for example purchasing must interact with product, advertising 

with sales and payroll with personnel. Interdependence: Independence is concerned with how a 

system is tied together; it is more than sharing a physical part or location. It means that parts of 

the system part or location within the system, even through each part performance. A unique 

function successful integration will typically produce a better request as whole rather than if 

each component works independently. Integration: Integration shows how well all the 

components or subsystems of the system are working together. Integration produces a synergic 

effect. In other words the whole is greater than the sum of its parts. When proper integration is 

there the effect is enhanced. Central Objective: Objective may be real or stated. Objective is 

determined by higher management and user must be aware about the central objective well in 

advance. 

Supra system and Subsystems: Every system is composed of many parts. These parts can be 

called as the subsystems of the main system when it is being studied. On the other hand when 

the focus is on any of these subsystems the main system may be called it s sup a s ste . Fo  
example in our galaxy there may be many solar systems like ours. Therefore the Galaxy is the 

supra system for our solar system and our solar system one of the countless subsystems that 

make up the Galaxy. 

 Key-components: Following are considered as the Key-components of a system. 

Input, Output, Process, Control, Feedback, Boundary and interface, Environment 

1. INPUT: Input involves capturing and assembling elements that enter the system to be 

processed. The inputs are said to be fed to the systems in order to get the output. For example, 

input of a 'computer system' is input unit consisting of various input devices like keyboard, 

mouse, joystick etc. 

2. OUTPUT: That element that exists in the system due to the processing of the inputs is known 

as output. A major objective of a system is to produce output that has value to its user. The 

output of the system maybe in the form of cash, Information, knowledge, reports, documents 

etc. the system is defined as output is required from it. It is the anticipatory recognition of 

output that helps in defining the input of the system. For example, output of a 'computer 

system' is output unit consisting of various output devices like screen and printer  

3. PROCESSOR(S): The processor is the element of a system that involves the actual 

transformation of input into output. It is the operational component of a system. For example, 

processor of a 'computer system' is central processing unit that further consists of arithmetic 

and logic unit (ALU), control unit and memory unit etc. 

4. CONTROL:  The control element guides the system. It is the decision-making sub-system that 

controls the pattern of activities governing input, processing and output. It also keeps the 
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system within the boundary set. For example, control in a 'computer system' is maintained by 

the control unit that controls and coordinates various units by means of passing different 

signals through wires. 

5. FEEDBACK: Control in a dynamic system is achieved by feedback. Feedback measures output 

against a standard input in some form of cybernetic procedure that includes communication 

and control. The feedback may generally be of three types viz., positive, negative and 

informational. The positive feedback motivates the system. The negative indicates need of an 

action. The feedback is a reactive form of control. Outputs from the process of the system are 

fed back to the control mechanism. The control mechanism then adjusts the control signals to 

the process on the basis of the data it receives. Feed forward is a protective form of control. For 

example, in a 'computer system' when logical decisions are taken, the logic unit concludes by 

comparing the calculated results and the required results. 

6. BOUNDARY AND INTERFACE: A system should be defined by its boundaries-the limits that 

identify its components, processes, and interrelationships when it interfaces with another 

system. For example, in a 'computer system' there is boundary for number of bits, the memory 

size etc. that is responsible for different levels of accuracy on different machines (like 16-bit, 

32- it et . . The i te fa e i  a ' o pute  s ste  a  e CUI Cha a te  Use  I te fa e  o  GUI 
(Graphical User Interface). 

7. ENVIRONMENT: The environment is the 'super system' within which an organization 

operates. It excludes input, processes and outputs. It is the source of external elements that 

impinge on the system. For example, if the results calculated/the output generated by the 

'computer system' are to be used for decision-making purposes in the factory, in a business 

concern, in an organization, in a school, in a college or in a government office then the system is 

same but its environment is different. 

Boundary and Interface Complexity: 

The interconnection between the subsystems of a System is known as Interface in system 

parlance. 

The Earth is a round mass with a diameter of 12000Km. The whole circumference of the Earth 

forms its Boundary. What exists outside the boundary is called the Environment. 

An Industry for example Tata chemicals is part of the Economic Environment of the Country. It 

is bound by its Organisational boundary. The Men, machine, Materials, Money, Information etc 

flows in and out of it across its boundaries in the economy. The economy in this case can be 
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visualised as a combination of the thousand of Industries, Financial Institutions, training 

Institutes, the Regulatory framework and the Consumers. 

 Feedback (Pull) and Feed forward (Push) System: Feedback  

A feedback system measures a value and reacts to changes in that value. For instance, your 

thermostat measures the ambient temperature in your home, and if the temperature falls 

below its minimum setting, the thermostat activates the furnace to warm your home back to 

the appropriate temperature. The thermostat measures the temperature, but it also feeds that 

value back into its control scheme to maintain the temperature. 

      A feed forward system may measure a number of secondary variables in addition to the 

primary one. For example, a feed forward thermostat might measure external as well as 

internal temperatures, and it might sense whether doors and windows are open or closed. If 

the system senses that it is cold outside and someone opens a window, the system will 

proactively turn on the furnace in an attempt to prevent the temperature in the house from 

falling. Instead of waiting for the temperature to change at the thermostat, the system 

anticipates the effect of the open window and attempts to counteract the heat loss. Another 

example of a feed forward system is a video card that increases fan speed in response to 

intense graphics activity in an attempt to dissipate heat before the temperature actually begins 

to climb. Advantages: Feedback-based systems have the advantage of being simple. The 

system measures a variable, and uses that variable to make decisions. Feed forward systems, 

on the other hand, have the ability to anticipate changes in the measured variable, working 

proactively instead of reactively. The more secondary factors the system measures, the more 

accurately it can work against these changes. Disadvantages: Feedback systems can be 

somewhat inaccurate. A thermostat does a good job of maintaining approximate temperatures, 

but the actual ambient temperature fluctuates to some degree as the furnace switches on and 

off in response to the thermostat's signals. Unexpected variables, such as a window or door left 

open, can make it difficult for the system to keep up. Likewise, feed forward systems are only as 

good as the information with which the system has to work. The system cannot consider an 

unmeasured variable when making its decisions, and these blind spots can cause control to 
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break down. This is why many designs couple feed forward logic with a feedback system, 

providing a backup level of control. 

Control system is a device, or set of devices, that manages, commands, directs, or regulates the 

behavior of other device(s) or system(s). Industrial control systems are used in industrial 

production for controlling an equipment or a machine. 

There are two common classes of control systems, open loop control systems and closed loop 

control systems. In open loop control systems output is generated based on inputs. In closed 

loop control systems current output is taken into consideration and corrections are made based 

on feedback. The human body is a classic example of feedback control system. 

Feed-forward is a term describing an element or pathway within a control system which passes 

a controlling signal from a source in its external environment, often a command signal from an 

external operator, to a load elsewhere in its external environment. A control system which has 

only feed-forward behavior responds to its control signal in a pre-defined way without 

responding to how the load reacts; it is in contrast with a system that also has feedback, which 

adjusts the output to take account of how it affects the load, and how the load itself may vary 

unpredictably; the load is considered to belong to the external environment of the system. 

In a feed-forward system, the control variable adjustment is not error-based. Instead it is based 

on knowledge about the process in the form of a mathematical model of the process and 

knowledge about or measurements of the process disturbances. Some prerequisites are 

needed for control scheme to be reliable by pure feed-forward without feedback: the external 

command or controlling signal must be available, and the effect of the output of the system on 

the load should be known (that usually means that the load must be predictably unchanging 

with time). Sometimes pure feed-forward control without feedback is called 'ballistic', because 

once a control signal has been sent, it cannot be further adjusted; any corrective adjustment 

must be by way of a new control signal. In contrast 'cruise control' adjusts the output in 

response to the load that it encounters, by a feedback mechanism. 

 Open Flexible Adaptive System: Open system has input and output flows, representing 

exchanges of matter, energy or information with its surroundings. 

Theoretical framework 

An open system exchanges matter and energy with its surroundings. Most systems are 

open systems; like a car, coffeemaker, or computer. A closed system exchanges energy, 

but not matter, with its environment; like Earth or the project Biosphere2 or 3. An 
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isolated system exchanges neither matter nor energy with its environment. A 

theoretical example of such system is the Universe. 

Process and transformation process 

An open system can also be viewed as a bounded transformation process, that is, a 

black box that is a process or collection of processes that transforms inputs into outputs. 

Inputs are consumed; outputs are produced. The concept of input and output here is 

very broad. E.g., an output of a passenger ship is the movement of people from 

departure to destination. 

An open system has many interfaces with its environment. I.e. system that interacts freely with 

its environment, taking input and returning output. It permits interaction across its boundary; it 

receives inputs from and delivers outputs to the outside. A closed system does not interact with 

the environment; changes in the environment and adaptability are not issues for closed system. 

A system is commonly defined as a group of interacting units or elements that have a common 

purpose. The units or elements of a system can be cogs, wires, people, computers, and so on. 

Systems are generally classified as open systems and closed systems and they can take the form 

of mechanical, biological, or social systems. Open systems refer to systems that interact with 

other systems or the outside environment, whereas closed systems refer to systems having 

relatively little interaction with other systems or the outside environment. For example, living 

organisms are considered open systems because they take in substances from their 

environment such as food and air and return other substances to their environment. Humans, 

for example, inhale oxygen out of the environment and exhale carbon dioxide into the 

environment. Similarly, some organizations consume raw materials in the production of 

products and emit finished goods and pollution as a result. In contrast, a watch is an example of 

a closed system in that it is a relatively self-contained, self-maintaining unit that has little 

interacts or exchange with its environment. 

All systems have boundaries, a fact that is immediately apparent in mechanical systems such as 

the watch, but much less apparent in social systems such as organizations. The boundaries of 

open systems, because they interact with other systems or environments, are more flexible 

than those of closed systems, which are rigid and largely impenetrable. A closed-system 

perspective views organizations as relatively independent of environmental influences. The 

closed-system approach conceives of the organization as a system of management, technology, 

personnel, equipment, and materials, but tends to exclude competitors, suppliers, distributors, 

and governmental regulators. This approach allows managers and organizational theorists to 

analyze problems by examining the internal structure of a business with little consideration of 

the external environment. The closed-system perspective basically views an organization much 

as a thermostat; limited environmental input outside of changes in temperature is required for 

effective operation. Once set, thermostats require little maintenance in their ongoing, self-

reinforcing function. While the closed-system perspective was dominant through the 1960s, 

organization scholarship and research subsequently emphasized the role of the environment. 

Up through the 1960s, it was not that managers ignored the outside environment such as other 

organizations, markets, government regulations and the like, but that their strategies and other 
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decision-making processes gave relatively little consideration to the impact these external 

forces might have on the internal operations of the organization. 

Open-systems theory originated in the natural sciences and subsequently spread to fields as 

diverse as computer science, ecology, engineering, management, and psychotherapy. In 

contrast to closed-systems, the open-system perspective views an organization as an entity that 

takes inputs from the environment, transforms them, and releases them as outputs 

in tandem with reciprocal effects on the organization itself along with the environment in which 

the organization operates. That is, the organization becomes part and parcel of the 

environment in which it is situated. Returning for a moment to the example of biological 

systems as open-systems, billions of individual cells in the human body, themselves composed 

of thousands of individual parts and processes, are essential for the viability of the larger body 

in which they are a part. In turn, "macro-level" processes such as eating and breathing make 

the survival of individual cells contingent on these larger processes. In much the same way, 

open-systems of organizations accept that organizations are contingent on their environments 

and these environments are also contingent on organizations. 

As an open-systems approach spread among organizational theorists, managers began 

incorporating these views into practice. Two early pioneers in this effort, Daniel 

Katz and Robert Kahn, began viewing organizations as open social systems with specialized 

and interdependent subsystems and processes of communication, feedback, and management 

linking the subsystems. Katz and Kahn argued that the closed-system approach fails to take into 

account how organizations are reciprocally dependent on external environments. For example, 

environmental forces such as customers and competitors exert considerable influence on 

corporations, highlighting the essential relationship between an organization and its 

environment as well as the importance of maintaining external inputs to achieve 

a stable organization. 

Furthermore, the open-system approach serves as a model of business activity; that is, business 

as a process of transforming inputs to outputs while realizing that inputs are taken from the 

external environment and outputs are placed into this same environment. Companies use 

inputs such as labor, funds, equipment, and materials to produce goods or to provide services 

and they design their subsystems to attain these goals. These subsystems are thus analogous to 

cells in the body, the organization itself is analogous to the body, and external market, and 

regulatory conditions are analogous to environmental factors such as the quality of housing, 

drinking water, air and availability of nourishment. 

The production subsystem, for example, focuses on converting inputs into marketable outputs 

and often constitutes a primary purpose of a company. The boundary subsystem's goal is to 

obtain inputs or resources, such as employees, materials, equipment, and so forth, from the 

environment outside of the company, which are necessary for the production subsystem. This 

subsystem also is responsible for providing an organization with information about the 

environment. This adaptive subsystem collects and processes information about a company's 

operations with the goal of aiding the company's adaptation to external conditions in its 

environment. Another subsystem, management, supervises and coordinates the other 
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subsystems to ensure that each subsystem functions efficiently. The management subsystem 

must resolve conflicts, solve problems, allocate resources, and so on. 

To simplify the process of evaluating environmental influences, some organizational theorists 

use the term "task environment" to refer to aspects of the environment that are immediately 

relevant to management decisions related to goal setting and goal realization. The task 

environment includes customers, suppliers, competitors, employees, and regulatory bodies. 

Furthermore, in contrast to closed-systems, the open-system perspective does not assume that 

the environment is static. Instead, change is the rule rather than the exception. Consequently, 

investigation of environmental stability and propensity to change is a key task of a company, 

making the activities of an organization contingent on various environmental forces. As an open 

system, an organization maintains its stability through feedback, which refers to information 

about outputs that a system obtains as an input from its task environment. The feedback can be 

positive or negative and can lead to changes in the way an organization transforms inputs to 

outputs. Here, the organization acts as a thermostat, identified previously as an example of a 

relatively closed-system. The difference between closed-systems and open-systems, then, is in 

the complexity of environmental interactions. Closed-systems assume relatively little 

complexity; a thermostat is a simple device dependent mainly on temperature fluctuations. 

Conversely, open-system such as the human body and modern organizations are more 

intricately dependent on their environments. The point is that closed-systems versus open-

systems do not represent a dichotomy, but rather a continuum along which organizations are 

more open or less open to their environments. The key defining variable governing this degree 

of openness is the complexity of the environment in which the organization is situated. 

Managers must take into consideration their organization's position along the open-closed 

continuum. The Linux computer operating system, for instance, is "open-source" and Red Hat, 

Inc., the corporation selling the bundled revisions-the multiple inputs from geographically 

dispersed users-represents an organization that would cease to exist if it were not for an open-

systems perspective. Thus, stable environments with low complexity are more consistent with a 

relatively closed-system or mechanistic management style, while rapidly-changing 

environments are more consistent with flexible, decentralized, or "organic" management styles. 

 Computer as a closed system: 

A computer can process data, pictures, sound and graphics. They can solve highly complicated 

problems quickly and accurately. A computer as shown performs basically five major computer 

operations or functions irrespective of their size and make. These are 

1) It accepts data or instructions by way of input, 

2) It stores data, 

3) It can process data as required by the user, 

4) It gives results in the form of output, and 
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5) It controls all operations inside a computer. 

We discuss below each of these Computer operations. 

                                    

                  

                                                             Fig: Basic computer Operations 

  

1. Input: This is the process of entering data and programs in to the computer system. You 

should know that computer is an electronic machine like any other machine which takes as 

inputs raw data and performs some processing giving out processed data. Therefore, the input 

unit takes data from us to the computer in an organized manner for processing. 

2. Storage: The process of saving data and instructions permanently is known as storage. Data 

has to be fed into the system before the actual processing starts. It is because the processing 

speed of Central Processing Unit (CPU) is so fast that the data has to be provided to CPU with 

the same speed. Therefore the data is first stored in the storage unit for faster access and 

processing. This storage unit or the primary storage of the computer system is designed to do 

the above functionality. It provides space for storing data and instructions.  

The storage unit performs the following major functions: 

• All data a d instructions are stored here before and after processing. 

• I te ediate esults of p o essi g a e also sto ed he e. 

3. Processing: The task of performing operations like arithmetic and logical operations is called 

processing. The Central Processing Unit (CPU) takes data and instructions from the storage unit 
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and makes all sorts of calculations based on the instructions given and the type of data 

provided. It is then sent back to the storage unit. 

4. Output: This is the process of producing results from the data for getting useful information. 

Similarly the output produced by the computer after processing must also be kept somewhere 

inside the computer before being given to you in human readable form. Again the output is also 

stored inside the computer for further processing. 

5. Control: The manner how instructions are executed and the above operations are 

performed. Controlling of all operations like input, processing and output are performed by 

control unit. It takes care of step by step processing of all operations inside the computer. 

In order to carry out the operations mentioned in the previous section the computer allocates 

the task between its various functional units. The computer system is divided into three 

separate units for its operation. They are 

1) Arithmetic logical unit 

2) Control unit. 

3) Central processing unit. 

Arithmetic Logical Unit (ALU) Logical Unit 

Logical Unit: After you enter data through the input device it is stored in the primary storage 

unit. The actual processing of the data and instruction are performed by Arithmetic Logical 

Unit. The major operations performed by the ALU are addition, subtraction, multiplication, 

division, logic and comparison. Data is transferred to ALU from storage unit when required. 

After processing the output is returned back to storage unit for further processing or getting 

stored. 

Control Unit (CU) 

The next component of computer is the Control Unit, which acts like the supervisor seeing that 

things are done in proper fashion. Control Unit is responsible for coordinating various 

operations using time signal. The control unit determines the sequence in which computer 

programs and instructions are executed. Things like processing of programs stored in the 

main memory, interpretation of the instructions and issuing of signals for other units of the 

computer to execute them. It also acts as a switch board operator when several users access 

the computer simultaneously. Thereby it coordinates the a ti ities of o pute s pe iphe al 
equipment as they perform the input and output.  

Central Processing Unit (CPU)  
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The ALU and the CU of a computer system are jointly known as the central processing unit. You 

may call CPU as the brain of any computer system. It is just like brain that takes all major 

decisions, makes all sorts of calculations and directs different parts of the computer functions 

by activating and controlling the operations. 

The computer depends upon the program fed into it for giving out the result. 

As explained above the computer system will process the Data which is INPUT into the 

computer to give out the OUTPUT in the form of the result. And whatever change may occur in 

the environmental conditions its output will be the same. Therefore it is called a closed system. 

 The Law of Requisite Variety: The term Variety was introduced by W. Ross Ashby to denote 

the count of the total number of states of a system. The condition for dynamic stability under 

perturbation (or input) was described by his Law of Requisite Variety. Ashby says:[1] 

Thus, if the order of occurrence is ignored, the collection 

c, b, c, a, c, c, a, b, c, b, b, a 

which contains twelve elements, contains only three distinct elements- a, b, c. Such 

a set will be said to have a variety of three elements. 

He adds, the observer and his powers of discrimination may have to be specified if the variety is 

to be well defined. Variety can be stated as an integer, as above, or as the logarithm to the base 

2 of the number i.e. in bits. 

 System coupling stresses and Entropy: 

System coupling: When the output of one system is the input of another system they are said 

to be coupled. The coupling in the system should provide enough slack so that even in case of a 

below par performance by the first system the other is not affected. 

For example the raw material purchase system must keep enough buffer stock so that even if 

the raw material shipment is delayed sometime, the production does not stop for want of raw 

material. 

System stress: Whenever there is a disturbance in the environment that is outside the 

boundary of a system it gives rise to a stress in the system. Therefore to relieve the stress in the 

system some action must be taken by the organization. For example, in a hitherto closed 

economy, suddenly import liberalization is done then the local Industry will have to take drastic 

steps to improve its product Quality and/or reduce prices to continue to remain competitive in 

the market. 

System Entropy:To highlight the fact that order and disorder are commonly understood to be 

measured in terms of entropy, below are current science encyclopedia and science dictionary 
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defi itio s of e t op : A easu e of the u a aila ilit  of a s ste s e e g  to do o k; also a 
measure of disorder; the higher the entropy the greater the disorder.  

 A measure of disorder; the higher the entropy the greater the disorder. 

 In thermodynamics, a parameter representing the state of disorder of a system at the 

atomic, ionic, or molecular level; the greater the disorder the higher the entropy. 

 A measure of disorder in the universe or of the availability of the energy in a system to 

do work. 

Entropy and disorder also have associations with equilibrium[ Technically, entropy, from this 

perspective, is defined as a thermodynamic property which serves as a measure of how close a 

system is to equilibrium — that is, to perfect internal disorder. Likewise, the value of the 

entropy of a distribution of atoms and molecules in a thermodynamic system is a measure of 

the disorder in the arrangements of its particles.  

 Functional and Cross functional Systems: A Functional Team is a group of people with a 

common functional expertise working toward shared objectives. A cross-functional team is a 

group of people with different functional expertise working toward a common goal. It may 

include people from finance, marketing, operations, and human resources departments. 

Typically, it includes employees from all levels of an organization. Members may also come 

from outside an organization (in particular, from suppliers, key customers, or consultants). 

Cross-functional teams often function as self-directed teams assigned to a specific task which 

calls for the input and expertise of numerous departments. Assigning a task to a team 

composed of multi-disciplinary individuals increases the level of creativity and out of the box 

thinking. Each member offers an alternative perspective to the problem and potential solution 

to the task. In business today, innovation is a leading competitive advantage and cross-

functional teams promote innovation through a creative collaboration process. Members of a 

cross-functional team must be well versed in multi-tasking as they are simultaneously 

responsible for their cross-functional team duties as well as their normal day-to-day work tasks. 

Some researchers have viewed cross-functional interactions as cooperative or competitive in 

atu e, hile othe s ha e a gued that o ga izatio s fu tio al a eas a e ofte  fo ed to 
compete a d oope ate si ulta eousl  ith o e a othe  coopetition  a d it is iti al to 
understand how these complex relationships interplay and affect firm performance 

Decision making within a team may depend on consensus, but often is led by a 

manager/coach/team leader. Leadership can be a significant challenge with cross-functional 

teams. Leaders are charged with the task of directing team members of various disciplines. 

They must transform different variations of input into one cohesive final output. Cross-

functional teams can be likened to the board of directors of a company. A group of qualified 

individuals of various backgrounds and disciplines are assembled to collaborate in an efficient 

manner in order to better the organization or solve a problem. 
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Some organizations are built around cross-functional workflows by having reporting lines to 

multiple managers. This type of management is called matrix management, and such 

organizations are often called matrix organizations. 

Effects : Less unidirectional, Greater scope of information, Greater depth of information 

The growth of self-directed cross-functional teams has influenced decision-making processes 

and organizational structures. Although management theory likes to propound that every type 

of organizational structure needs to make strategic, tactical, and operational decisions, new 

procedures have started to emerge that work best with teams.  

Less unidirectional: Up until recently, decision making flowed in one direction. 

Overall corporate-level objectives drove strategic business unit (SBU) objectives, and these in 

turn, drove functional level objectives. Today, organizations have flatter structures, companies 

diversify less, and functional departments have started to become less well-defined. The rise of 

self-directed teams reflects these trends. Intra-team dynamics tend to become multi-directional 

rather than hierarchical. Interactive processes encourage consensus within teams. Also, the 

directives given to the team tend to become more general and less prescribed. 

Greater Scope of Information: Cross-functional teams require a wide range of information to 

ea h thei  de isio s. The  eed to d a  o  i fo atio  f o  all pa ts of a  o ga izatio s 
information base. This includes information from all functional departments. System 

integration becomes important because it makes all information accessible through a single 

interface. An inherent benefit of a cross-functional team is the breadth of knowledge brought 

to the group by each member. Each team member is a representative of a department and 

therefore can leverage their familiarity with accessing and providing knowledge of that 

department for the team. This increases the efficiency of a cross-functional team by reducing 

time spent gathering information. Greater depth of information: Cross-functional teams require 

information from all levels of management. The teams may have their origins in the perceived 

need to make primarily strategic decisions, tactical decisions, or operational decisions, but they 

will require all three types of information. Almost all self-directed teams will need information 

traditionally used in strategic, tactical, and operational decisions. For example, new product 

development traditionally ranks as a tactical procedure. It gets strategic direction from top 

management, and uses operational departments like engineering and marketing to perform its 

task. But a new product development team would consist of people from the operational 

departments and often someone from top management. 

In many cases, the team would make unstructured strategic decisions—such as what markets 

to compete in, what new production technologies to invest in, and what return on investment 

to require; tactical decisions like whether to build a prototype, whether to concept-test, 

whether to test-market, and how much to produce; and structured operational decisions like 

production scheduling, inventory purchases, and media fighting. In other cases, the team would 

confine itself to tactical and operational decisions. In either case, it would need information 

associated with all three levels. 
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Greater range of users: Cross-functional teams consist of people from different parts of an 

organization. Information must be made understandable to all users. Not only engineers use 

technical data, and not only accountants use financial data, and not only human resources 

personnel use HR data. Modern organizations lack middle managers to combine, sort, and 

prioritize the data. Technical, financial, marketing, and all other types of information must 

come in a form that all members of a cross-functional team can understand. This involves 

reducing the amount of specialized jargon, sorting information based on importance, hiding 

complex statistical procedures from the users, giving interpretations of results, and providing 

clear explanations of difficult. Data visualization systems can present complex results in an 

intuitive manner. 

Less goal dominated: Since the publication of Peter Drucker s ie s o  Management by 

objectives, business decision making has become more goal-oriented. Managers have come to 

view decision-making generally, and strategic thinking in particular, as a multi-stage process 

that starts with an assessment of the current situation, defining objectives, then determining 

how to reach these objectives. Management by objectives took this basic scheme and applied it 

to virtually all significant decisions. 

Today many firms have started to opt for a less structured, more interactive approach. One way 

of implementing this involves using self-directed cross-functional teams.[4]Proponents hope 

that these teams will develop strategies that will re-defi e i dust ies a d eate e  best 

practice . They think that incremental improvements do not suffice. 

Cross-functional teams, using unstructured techniques and searching for revolutionary 

competitive advantages, allegedly require information systems featuring increased interactivity, 

more flexibility, and the capability of dealing with logic. Artificial may one day be useful in this 

aspect. 
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“te e  Alte ’s Ni e Ele e t Wo k “ ste  

Model:  

Following summary is based on Work System Theory: Overview of Core Concepts, Extensions, 

and Challenges for the Future, which was published in 2013 in the Journal of the Association for 

Information Systems. 

Definition.  The e t al idea i  o k s ste  theo  W“T  is that o k s ste  is a atu al u it 
of analysis for thinking about systems in organizations. In organizational settings, work is the 

application of human, informational, physical, and other resources to produce 

products/services. 

A work system is a system in which human participants and/or machines perform work 

(processes and activities) using information, technology, and other resources to produce 

specific products/services for specific internal and/or external customers.  Typical business 

organizations contain work systems that procure materials from suppliers, produce products, 

deliver products to customers, find customers, create financial reports, hire employees, 

coordinate work across departments, and perform many other functions. It is possible to think 

of an organization as a set of work systems. The definitions of the 9 elements of a work system 

are as follows: Processes and activities include everything that happens within the work 

system. The term processes and activities is used instead of the term business process because 

many work systems do not contain highly structured business processes involving a prescribed 

sequence of steps, each of which is triggered in a pre-defined manner. Rather, the sequence 

and details of work in some work systems depend on the skills, experience, and judgment of 
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the o k s ste  pa ti ipa ts. I  effe t, usi ess p o ess  is ut o e of a u e  of diffe e t 
perspectives for analyzing the activities within a work system. Other perspectives with their 

own valuable concepts and terminology include decision-making, communication, coordination, 

control, and information processing. Participants are people who perform the work. Some may 

use computers and IT extensively, whereas others may use little or no technology. When 

analyzing a work system the more encompassing role of work system participant is more 

important than the more limited role of technology user (whether or not particular participants 

happen to be technology users). Customers are participants in many work systems, e.g.(e.g., 

patients in a medical exam, students in an educational setting, and clients in a consulting 

engagement).Information includes codified and non-codified information that is used, created, 

captured, transmitted, stored, retrieved, manipulated, updated, displayed, and/or deleted by 

processes and activities.  Typical informational entities include orders, invoices, warranties, 

schedules, income statements, reservations, medical histories, resumes, job descriptions, and 

job offers. The distinction between data and information is not important for understanding a 

work system since the only data/ information that is mentioned is information that is created, 

used or processed by the work system. Information within a work system includes information 

that is processed by computers and other information that is never computerized, such as the 

content of conversations, verbal commitments, and other unrecorded information/ knowledge 

that work system participants use as they perform processes and activities within the work 

system. Technologies include tools (such as cell phones, projectors, spreadsheet software, and 

automobiles) and automated agents (i.e., hardware/software configurations that perform 

totally automated activities). This distinction is crucial as work systems are decomposed during 

analysis and design activities into successively smaller subsystems, some of which are totally 

automated. Products/services consist of information, physical things, social products such as 

agreements, intangibles such as entertainment or peace of mind, and/or actions produced by a 

o k s ste  fo  the e efit a d use of its usto e s. The te  p odu ts/se i es  is used 
because the controversial distinction between products and services in marketing and service 

science  is not important for WST even though product-like vs. service-like is the basis of a 

series of valuable design dimensions for characterizing and designing the things that a work 

system produces. Customers a e e ipie ts of a o k s ste s p odu ts/ se i es fo  pu poses 
other than performing work activities within the work system. They are the most important 

part of the system and are therefore placed on top in this work system model. It is their need, 

requirement, desire which finally gets converted to Demand. And the whole system strives to 

fulfill this demand in ways that result in completely satisfying the customer. 

Comparison with the IPO Model: 
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IPO model of System 

The input-process-output (IPO) model, also known as the IPO+S model, is a functional model 

and conceptual schema of a general system. A  IPO ha t/ta le ide tifies a p og a s i puts, its 
outputs, and the processing steps required to transform the inputs into the outputs. 

Overview 

The Dexter model has many interdisciplinary applications, and is used to convey systems 

fundamentals in IT overview education and as a brainstorming, preliminary investigation tool in 

systems development processes such as the SDLC. It consists of at least three, and sometimes 

four, distinct components. In contemporary information technology, it is almost always 

discussed as a four component model in which the fourth is a named optional. Data has to flow 

into the system in some form. Input is the data flowing into the system from outside. The next 

stage in the information flow is the input data being manipulated in some way. Processing is the 

action of manipulating the input into a more useful form. The final stage in the information flow 

is normally to present the information in a user-friendly way. Output is the information flowing 

out of the system. 

The components of the IPO model are defined as- I: Input - The information, ideas, and 

resources used in creating a program P: Processing - Actions taken upon/using input or stored 

material O: Output – The final result/Product obtained after processing the Input. 

 Structure and Performance of Work System Leading to Customer Delight: It means is 

surprising a customer by exceeding his or her expectations and thus creating a positive 

emotional reaction. This emotional reaction leads to word of mouth. Customer delight directly 

affects sales and profitability of a company as it helps to distinguish the company and its 

products and services from the competition. In the past customer satisfaction has been seen as 

a key performance indicator. Customer satisfaction measures the extent to which the 

expectations of a customer are met (compared to expectations being exceeded). However, it 

has been discovered that mere customer satisfaction does not create brand loyalty nor does it 

encourage positive word of mouth. Customer delight can be created by the product itself, by 

accompanied standard services and by interaction with people at the front line. The interaction 

is the greatest source of opportunities to create delight as it can be personalized and tailored to 
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the specific needs and wishes of the customer.[3] During contacts with touch points in the 

company, more than just customer service can be delivered. The person at the front line can 

surprise by showing a sincere personal interest in the customer, offer small attentions that  

Might please or find a solution specific to particular needs. Those front-line employees are able 

to develop a relationship between the customer and the brand. Elements in 

creating motivated staff are: recruiting the right people, motivating them continuously and 

leading them in a clear way. Systems exist to produce products/services for their customers; an 

analysis of a work system should consider who the customers are, what they want, and how 

they use whatever the work system produces. External customers are work system customers 

ho a e the e te p ise s ustomers, whereas internal customers are work system customers 

who are employed by the enterprise, such as customers of a payroll work system. 
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