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ABSTRACT

Th .bjective of this thesis study is to propose an effective control system incorporated
w  MRP II, networking and management information systems. Combining various
n lels enables us to develop a model of control system, which complies with the
1 1ting industry requirements. The case study is conducted in a sample firm that is a
resentative of the printing industry in terms of reproduction operations and the use of
e latest computer technology. The name of the company is kept confidential because

f the company specific information used in the study.

The developed control system relies on information systems, structured by the MRP II
model that methodologically defines the organizational links between the production
function and the other management functions. Other models are complementary models
in order to implement a control system in the company. The business cycles model
defines the universal business functions and organizational links that enable the
implementation of the MRP II model. The production function of the company is
evaluated by defining the activities using the networking techniques, and activity-based
costing techniques are applied for activity cost calculation method. Thus, a management
information system is developed to establish a control system that provides operational
efficiency as well as organizational effectiveness. By developing an effective control
system, a new organization is proposed as the outcome of the study, which is a synthesis

of the MRP II, networking techniques, and management information systems.



OZET

Tez ¢alismasinin amaci iiretim kaynak planlamasi (MRP II), ag sistemleri ve ydnetim
bilisim sistemlerinin sentezi yoluyla etkili bir kontrol sistemini sunmaktir. Cesitli
modellerin birlestirilmesi bize basim endiistrisinin gereklerine uygun bir kontrol sistemi
modelinin gelistirilmesini imkamimi saglar. Baski 6ncesi hazirlik sektoriiniin ve basim
endiistrisinin tipik bir uygulamasim tegkil eden firma, operasyonlar1 ve kullandig:
bilgisayar teknolojisi agisindan 6rnek olarak se¢ilmistir. Firma ismi rekabet avantaji

nedeniyle ve firmaya 6zgii bilgi igerdiginden dolayi gizli tutulmustur.

Gelistirilen kontrol sistemi, tiretim fonksiyonu ve diger fonksiyonlar arast
organizasyonel baglantilari metodolojik olarak tammlayan iiretim kaynak planlamasi
modeli tarafindan yapilandirilan bilgi sistemlerine dayandirilmigtir. Diger modeller
tamamlayic1 modeller olarak uygulamaya yonelik olarak ¢aligma kapsamina alinmigtir.
Is stirecleri modeli, evrensel is fonksiyonlarnm1 ve organizasyonel baglantilan
tanimlayarak iiretim kaynak planlamasi modelini tamamlar bir nitelikte ¢alismaya
alinmustir. Ay sekilde firmaya 6zgii oldugundan iiretim fonksiyonu ag yontemleri ile
tanimlanmug, aktivitelerin maliyetinin hesaplanmasi1 yénteminde ise aktivite tabanli
maliyet teknikleri kullamlmugtir. Béylece bir yoOnetim bilgi sistemi gelistirilerek
operasyonel etkinligi saglayan ve organizasyonel etkinligi getiren bir kontrol sistemi
olusturulmustur. Etkili bir kontrol sisteminin kurulmasi ile tiretim kaynak yonetimi, ag
teknikleri ve yonetim bilgi sistemlerinin bir sentezi olarak yeni bir organizasyon galigma

sonucu olarak sunulmustur.



PREFACE

This study can be a useful source for implementing control systems especially in the
printing industry. The theory of control systems are evaluated as well as the
development of the combined models as the outcome of the study. The case study of
printing industry can be a management-view the industry in Turkey where most of the
human resources are maintained through master-pupil style traditional training methods.
Although there are schools for the printing industry, the focus is given to the technical
knowledge. However, in this study, the focus is on the model for effectively managing
the printing industry, especially very little known prepress sector. Usually this sector is
hidden by the advertising agencies or publishers, however, the path from the designer to

the printer goes directly from the prepress sector.

In terms of academic research and development, more efforts should be spent for the
sector. Especially the management techniques like activity-based management should
be applied in which the nature of the business fits very well. However, the
implementation of such systems needs expertise, which is expensive and difficult to

justify for small companies.

The model developed in this study on the other hand can be applied without investing
complex and expensive systems. The model can be applied on a common software
packages or any contemporary database software. The model can be applied with the
current financial systems as performed in the case study, without changing the whole
system. However, as the organization grows, systems that are more complex will be
required with the extensive support of computer technology although the model will

stay unchanged.
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INTRODUCTION

The objective of this thesis study is to propose an effective control system incorporated
with MRP II, networking and management information systems. Combining various
models enables us to develop a model of control system, which complies with the
printing industry requirements. The case study is conducted in a sample firm that is a
representative of the printing industry in terms of reproduction operations and the use of
the latest computer technology. The name of the company is kept confidential because

of the company specific information used in the study.

The research methodology uses a descriptive case study method in order to describe the
current procedures and techniques used in the sample firm. The research objective of
this study is to provide a description of the business processes, production activities,
organizational links and communications, business plans and their implementation on

production function and current information system used in the firm.

The developed control system relies on information systems, structured by the MRP 11
model that methodologically defines the organizational links between the production
function and the other management functions. Other models are complementary models
in order to implement a control system in the company. The business cycles model
defines the universal business functions and organizational links in order to complement
the MRP II model. The production function of the company is evaluated by defining the
activities using the networking techniques, and the activity costs are calculated using
activity-based costing techniques. Thus, a management information system is developed
to establish a control system that provides operational efficiency as well as
organizational effectiveness. By developing an effective control system, a new
organization is proposed as the outcome of the study, which is a synthesis of the MRP

I1, networking techniques, and management information systems.

The main steps of the research will preparation, collecting evidence, assessing evidence,
identifying and explaining patterns, theory development, and documentation. The thesis

study consists of six chapters.



Chapter I consists of two sections. In the first section (A), the MRP II model is
discussed in terms of the managerial control functions, the model is analyzed according
to the control concepts by pointing out its components and their relevance to the control
and applications. Section (A) is the key to the following section by providing the control

systems and the MRP II system as a system of control in the organization.

In the second section (B), the literature survey is carried out. The section consists of the
detailed discussion of the models involved in the study. The control methods and their
comparisons, manufacturing resource planning (MRP II), networking techniques,
business cycles model, and activity-based costing techniques are discusses within the

framework of managerial control function.

Chapter II analyzes the company selected for the case study in terms of its current
system of control and the business processes related to the performance of the control
function. A comprehensive analysis is conducted and current business processes and
production activities in the company are identified. The study is performed by
observation and documented by conducting interviews with the key managers and
operational staff. The process maps are documented based on the interview and plant

observations.

In Chapter III, a new model is developed by incorporating the reviewed models into the
managerial control function. The comparison of the current system with the models
reviewed in Chapter II-B provides us a brief view of the company and its operations,

and path from the current system to the newly developed system is identified.

Chapter IV summarizes the overall efforts of combining the models and the company
analysis and briefly explains the contribution of the study to the company reviewed in
terms of operational efficiency and organizational effectiveness. The organizational
design and restructuring process towards the goals and objectives stated in the business

plan are also reviewed.

Finally, in the conclusion the further steps in the study and the limitations are discussed.



I. TECHNIQUES EMPLOYED IN THE STUDY

A. MRP II and Its Relevancy to Managerial Control Functions

1. MRP II and Control Requirements

The immediate and most pressing neced a manager has for information is usually to
assist the control and direction of the business. This requires knowledge of the resources
available, how they are deployed, and what they are producing. A manufacturing
organization needs information about labor, machine capacity, raw material stocks and
consumption, and work-in-progress, and about what has been bought to provide future
capacity and what has been sold to absorb current and future output. The categories of
most important to business depend upon its nature and objectives; for example, most
activities of a printing business derive ultimately from the job orders received, in other

words, sales of printing facilities.

Sales or commitments are usually the trigger for an organization’s other activities.
Information about what has been sold, with what has been consumed and produced, and
what resources are available, together with supporting information necessary decide
upon the use of those available resources, comprise the core of information needs to
control current activities. To control business activities effectively, there must be
interpretation of information about these activities so that performance can be

measured.’

Within the control requirements stated above, The MRP II model provides a flow of
information on activities, from production plans to sales forecasts and purchasing
requirements. Thus, the control of the business activities is achieved using the MRP II

model that is an information system linking the business functions.

Peter Drucker said that efficiency is doing things right while effectiveness is doing the

right things. One of the management’s prime responsibilities is to assign proper
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objectives to each function in the organization so that each function is working to the
overall objectives of the organization. The MRP II model provides the functional
integrity of production function with the managerial control functions. Control is
gathering information in order to evaluate the system, provide feedback, and take

corrective action. Control systems are an important part of the management function’

Under the MRP II model, the organizational links are evaluated, activities are defined,
the cost analysis are performed and a management information systems is defined in

order to establish an efficient and effective control system in the company.

Control is justified only if indicated or experienced deviations from plans are corrected
through appropriate planning, organizing, staffing, and leading. One of the most
important ways of tailoring controls to needs for efficiency and effectiveness is to make
sure that they are designed to point up exceptions. In other words, by concentrating on
exceptions from planned performance, controls based on the time-honored exception
principle allow managers to detect those places where their attention is required and
should be given. The exception principle must be accompanied in practice by the
principle of critical-point control. It is not enough just to look for exceptions; we must

also look for them at critical points.

If controls are to remain effective, despite failure or unforeseen changes of plans,
flexibility is required in their design. To be most effective, any control system or

technique must fit the organizational climate.

Planning, which has been identified as one of the key responsibilities of management,
brings with it a necessity to look ahead and to forecast the possible effects of current

policies and trends, and to evaluate the further consequences of changes in policy.

For each of the prime functions of management there is, therefore, a clear link with

information needs: for planning the business needs information to help look towards the

! Ray Andersen, Management, Information Systems And Computers, Macmillan Education Ltd., 1986,
Ch.5, p.65-66.

2 Mark A. Vonderembse, Gregory P. White, Operations Management, Concepts, Methods and Strategies,
West Publishing Company, 1991, 2nd Edition.Ch.15, p.601.




future; for direction and control it needs to know what it is doing; for improving
effectiveness of the organization it needs to understand what its problems are; for
linking with the environment it needs to have the means of collecting and analyzing

information which will help to understand it.

2. The Benefits of MRP II to Control Function

The printing industry is by nature job oriented. Especially the pre-press work called
reproduction is a sequence of processes and activities before the actual printing is done.
The complexity arises because of the alternative methods that can be applied during the
film reproduction process and the parallel run of different sub processes. The
networking techniques are best suited in order to define the activities for time estimation
and measuring the variance between the planned and the actual performance. The job
will be routed according to the content of the job, the work schedule of personnel or the
load capacity of the plant. Such considerations must be put into production plan in order
to achieve a cost-efficient system of controls. On the other hand controls must be worth
their cost. The principle of efficiency of controls suggests that control techniques and
approaches are efficient when they detect and illuminate the causes of actual or
potential deviations from plans with the minimum of costs or other unsought
consequences. Therefore such deviations should be identified when compared the plans
stated with MRP II study, and the feedback should be provided in order to take

corrective actions.

The potential benefits that might be provided by a properly developed and implemented
MRP program can be as follows:

Inventory
Production
Sales
Engineering
Planning
Purchasing

Scheduling

el S o

Finance



A basic MRP program does not provide all the benefits mentioned, such as capacity
planning or production scheduling. It is expensive to develop, apply, and maintain an
information system that would enable a company to reap all the potential benefits of
MRP. However, when properly applied, the output of an MRP run can provide useful
information for planning and controlling orders to suppliers, orders to production floor.
Information obtained from the MRP is also useful in determining capacity requirements

and making plans for effective utilization of capacity.

The study is applied in a case study of printing industry in which the print reproduction
is a good example of the above stated critical points and the time needed to
measurement of the performance is shorter. The job life cycle in a sample reproduction
plant is approximately one and a half-day average, where some job life cycles are 2
hours or 2 weeks varying by the type of the job, a magazine, a book, a catalogue has

longer production times and different methods.

3. MRP II and Management Control

To discuss the fourth management function, controlling, with emphasis on networking
model in order to maintain an effective control system on firm activities. The
networking model is used to distinguish firm activities and to identify the control points
within the workflow for daily operations of the firm by giving the organizational
emphasis through MRP II. Thus, the reliability and accuracy of the control systems can
be achieved by measuring the actual performance through the management information

system.

Unlike the common use of management controls, this study focuses on activities to
achieve both qualitative and quantitative control on firm’s operations. Although
operational tasks are evaluated, the aim is not to focus on individual tasks to maintain a
task control system; rather, the individual tasks are defined as processes and activities
and evaluated within an activity-based framework. The networking model is highly
valuable in order to identify the activities of a firm; thus an effective control system can

be implemented through the workflow in the organization.

In most cases, control in the firm is restricted to budgets, financial statements or ratio
analysis. However, without an effective control on firm activities, high level methods,
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such as budgeting, brings superficial outcomes on the performance of the firm. Besides,
high-level methods use historical data to compare the planned performance with the
actual performance that the time frame is too long to provide a quick feedback to cover
the losses that may occur. Therefore a control system at activity level is necessary to
control the individual tasks and feed the management information system with the
appropriate input. This will attain the effectiveness of the system by providing feedback
to establish or modify standards.

In Turkey, the research on control systems focuses on budgeting and financial
statements, which are applicable in most of the organizations without a major change in
design. However, business process based control systems are almost different for very
industry, variances occur in different geographic areas, therefore it is difficult to
establish common standards for every organization. There are a few studies on
standardization of process based control systems, however, the comparison of

management control systems is not in the scope of those studies.

The alternative methods on management control applications could be budgeting,
financial statements or ratio analysis based methodologies, however, and the operational
level control is a vital level of control especially in Turkey because of the lack of the
standards. The existing systems could not efficiently feed the management control

systems in terms of qualitative input.

Those alternative methods are high level tools, operating at the top-level operations
although they gather the data from the operational systems such as budgeting. The more
the method is general the more detailed is lost during the conversion process. However,
control systems focusing on vital business processes produce more effective and
efficient control of the operations unlike quantitative budgeting and financial controls, it
is both quantitative and qualitative and a more adaptive approach to the nature of the
business. Thus, a strong operational structure is maintained for providing input for the
high level methods. This has a more importance in Turkish case; widely accepted
standardization is not available in Turkey due to economic instability, high rate of
inflation, etc. In developed countries budgets are widely used effective methods for
management control, whereas in Turkey, operational level controls gain more

importance in order to implement budgeting controls. The lack of business concepts to
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reduce the business risk in terms of management control such as approved vendors is

another point to concentrate on operational controls.

We focus on control systems which are systems intended to help implement strategies.
Management control is the middle one of three types of planning and controlling
process. It is bounded on one side by strategy formulation, which is essentially
unsystematic, and on the other side task control, which can be highly structured. The
focus is on management, and the criteria for judging management actions are efficiency
and effectiveness. Thus, the MRP II methodology enables us to interconnect the
operational control points to the high-level control methods in order to attain company

strategy formulation.

B. Discussion of the Models

1. Management Control

A good definition of management control is “the process of ensuring that actual
activities conform to planned activities”. From this definition, we might conclude that
control simply picks up where planning leaches off. However, control is a more
pervasive concept, one that also helps managers monitor the effectiveness of their
planning, organizing, and leading and take corrective actions as needed. Thus, while
control is the fourth of the four management functions, it is certainly not last in
importance.

Robert J. Mockler’s definition of control points out the essential elements of the control

process’:

Management control is a systematic effort to set performance standards with
planning objectives, to design information feedback systems, to compare actual
performance with these predetermined standards, to determine whether there are any

deviations and to measure their significance, and to take any action required to

3 James A. F. Stoner, R. Edward Freeman, Management, Prentice-Hall, 1992, p.600.
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assure that all corporate resources are being used in the most effective and efficient

way possible in achieving corporate objectives.

Establish Standards and
Methods for Measuring
Performance

Take Corrective
Action

Measure Performance +—-

Do Nothing
Figure I-1: Steps in the control process according to Mockler.
Mockler’s definition divides control into four steps as illustrated in Figure I-1. It is also

possible that the feedback can be designed to adjust standards or performance as
illustrated in Figure I-2 with a more detailed model.

{ T
Adjust Standards  Adjust Performance

.

Establish Establish Measure Compare Take
Strategic standards of actual performance Adequate Yes—p  corrective

Objectives performance performance to standards action

No

v

Do nothing or
provide
reinforcement

Figure 1-2: Step in the control process according to Richard L. Daft.*
According to the Mockler’s definitions, the steps in the control process is as follows:’

Establish Standards and Methods for Measuring Performance.
Measure the Performance

Determine whether Performance Matches the Standard

> L b=

Take Corrective Action.

4 Richard L. Daft, Management, The Dryden Press, 1990, Ch.17 p.493.



1. Establish Standards and Methods for Measuring Performance.

The standards must be defined in a precise way so that managers and workers can
determine whether activities are on target. Clear and measurable objectives are easy to
communicate and to translate into standards and methods that can be used to measure
performance. This ease of communicating precisely worded goals and objectives is
especially important for control, since different people usually fulfils the planning and

control roles.

The establishments of standards also vary according to the type of the industry. In
service industries, standards and measurements might include the amount of time they
have to wait before a telephone is answered, or the number of new clients attracted by a
revamped advertising campaign. However, in an industrial enterprise, standards and
measurements could include sales and production targets, work-attendance goals, and

safety records.
2. Measure the Performance

This is an ongoing, repetitive process, with the actual frequency of measurements being
dependent on the type of activity being measured. As a good management approach,
extended periods between performance measurements should be avoided. The

measurement should also be clear and objective.
3. Determine whether Performance Matches the Standard

This is the easiest step in the control process. The complexities usually arises during the
first two steps; at this step it is a matter of comparing measured results with the
established targets or standards previously set. If performance matches the standards,
managers may assume that “everything is under control” as Figure I-1 shows, they do

not have to intervene actively in the organization’s operations.

5 James A. F. Stoner, R. Edward Freeman, Management, Prentice-Hall, 1992, p.600.
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4. Take Corrective Action.

This step is called for if performance falls short of standards and the analysis indicates
action is required. The corrective action may involve a change in one or more activities
of the organization’s operations, or it may involve a change in the standards, originally

established.

Figure I-1 also illustrates another important point, that control is a dynamic process.
Unless managers see the control process through to its conclusion, they are merely
monitoring performance rather than exercising control. The emphasis should always be
on devising constructive ways to bring performance up to standard, rather than on

merely identifying past failures.

a) The Need for Control

One of the main reasons why control is needed, obviously, is to monitor progress and
correct mistakes. However, controls also help managers monitor environmental changes
and their effects on the organization’s progress through strategic planning. In order to
exert effective control for the organization, in fact, management must integrate control
with the strategic planning. Figure II-3 shows the relationship of organizational control
to strategic planning. Given the pace of environmental change in recent years, this

aspect of control has grown steadily more important.

Flexible control response

Uncontrollable New strateay and New standards and
environmental —— | angy ———— measures to fit new strategy
changes P and plans

Employee involvement

Figure I-3: Relationship of organizational control to strategic planning®

6 Richard L. Daft, Management, The Dryden Press, 1990, Ch.17- (Peter Lorange, Michael F. Scott
Morton, Summantra Ghoshal, Strategic Control, St Paul, 1986, Ch.1).
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Some of the most pressing environmental changes is summarized as follows’:

To cope with change
To create faster cycles.

To add value.
To unify workers from different backgrounds and cultures.

A o

To facilitate delegation and teamwork.

1. To Cope with Change

Change is an inevitable part of any organization’s environment. By helping managers to
detect changes that are affection their organization’s products and services, the control

function aids them in managing the resulting threat or opportunities.
2. To Create Faster Cycles.

It is one thing to recognize a customer demand for an improved design, quality, or
delivery time. It is another to speed up the cycles involved in creating and then

delivering these new products and services to customers.
3. To Add Value.

Speedy cycle times are one way to gain a competitive edge. Adding value is another,
advocated by the famous Japanese management guru Kenichi Ohmae saying “Trying to
match a competitor’s every move can be both expensive and counterproductive, Instead,
an organization’s true objective should be to add value to its product or service so that
customers will buy it in preference to a competitor’s offering.” Most often, this added
value takes the form of above average quality, achieved through exacting control

procedures.
4. To Unify Workers from Different Backgrounds and Cultures.

Historically, firms have used fairly rigid, autocratic controls to manage workers and
subordinates. However, in the new workplace, control procedure help to focus the

efforts of managers and employees without regard to their educational or cultural

7 James A. F. Stoner, R. Edward Freeman, Management, Prentice-Hall, 1992, Ch.20 p.602.
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backgrounds. In fact, the clear trend is toward participative, consultative approaches to

management functions, including control.
5. To Facilitate Delegation and Teamwortk.

The trend toward participative management also increases the need to delegate authority
and encourage employees to work together as teams. This does not reduce the
manager’s ultimate responsibility, of course. Rather it changes the nature of the control
process. Now the control process lets the manager monitor employees’ progress without

hampering their creativity or involvement with the work.
b) Control Methods
Most control methods can be grouped into one of four types:®

pre-action controls,
steering controls,

screening or yes/no controls, and

B bbb =

Post-action controls.
As Figure I-4 shows, each type of control affects a slightly different phase of

operations, the processing of inputs into outputs.

% James A. F. Stoner, R. Edward Freeman, Management, Prentice-Hall, 1992, Ch.20 p.604.
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—> Information
Steering Controls Yes/No Controls > Corrective Action

T

!

1

1

|

'
h 4

Inputs ——»  Processing ——P Outputs

Post-Action

Pre-actonControls ¢ - - - - - - - - - - /- -~ - -~ - - - -~ 1
Controls

Figure I-4: Flow of informatior and corrective action for four types of controls.

1.

Pre-action Controls: Pre-action controls (sometimes called pre-controls) ensure that
the necessary human, material, and financial sources are set aside before an action is
undertaken. Financial budgets, schedules are important types of pre-action controls.
The idea common to all pre-action controls is to prevent problems from occurring
rather than to fix them after they happen. Thus, a budget helps an organization
anticipate expenses and then set aside adequate funds for a project. A schedule helps
managers identify tasks and then estimate the amount of time needed for their

completion, with some extra time allowed for unforeseen events and complications.

Steering Controls: Steering controls, also known as cybernetic or feed-forward
controls, are designed to detect deviations form some standard or goal and to allow
corrections to be made before a particular sequence of actions is completed. Steering
controls are effective only if the manager can obtain timely and accurate information
about changes in the environment or about changes in the environment or about

progress toward the desired goal.

Yes/No or Screening Controls: Yes/No controls, or go/no controls, provide a
screening process in which specific aspects of a procedure must be approved or
specific conditions met before operations may continue such as in banking. A senior

teller and one other bank officer must approve large customer withdrawals.
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4. Post-Action Controls: As the term suggests, post-action controls measure the results
of a completed action. The causes of any deviation from the plan or standard are
determined the findings are applied to similar future activities. Post-action controls

are also used as a basis for rewarding or encouraging service employees.

Another classification can be given with more organizational focus as illustrated in

Figure I-5.

1. Feed-forward control: Control that focuses on human, material, and financial
resources flowing into the organization; also called preventive control.

2. Concurrent control: Control that consists of monitoring ongoing employee activities
to ensure their consistency with established standards.

3. Feedback control: Control that focuses on the organization’s outputs; also called
post-action or output control.

When the four steps of control process is to be implemented, the organizational focus

should be set correctly. The focus is set on the production process as the Figure I-5

illustrates how the control is set on events before, during and after this process.

The four types of control-pre-action, steering, yes/no, and post-action - are not

alternatives. Rather, they complement one another, as shown by the flows of

information and corrective action in Figure I-4. Fast and accurate information flows are

vital, though, since the sooner deviations are detected, the sooner they can be corrected.

In most modern organizations, this information is provided by computerized

information systems.

Because steering controls provide a means for taking corrective action while a program

is still viable, they are usually more widely used than other types of control. As a bonus,

steering controls let managers take advantage of deviations from plans that represent

opportunities for new sources of profit. However, steering controls are rarely perfect.

Consequently, yes/no controls provide an extra margin of security when safety is an

essential factor.
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Feedforward
Control
Inputs
Resources acquired
by organization

Production

Feedback Control

Production Outputs
Product and service
outcomes
Concurrent Control
Production

Task activities to transform
inputs to outputs

Figure I-5: Organizational control focus.”

¢) Designing Control Systems

Designing a control system is a straightforward process, as indicated by Exhibit II-1. In
practice, though managers face a number of challenges in designing control systems that
provide accurate feedback in a timely, economical fashion that is acceptable to
organization members. Most of these problems can be traced back to decision about

what needs to be controlled and how often progress needs to be measured.

Furthermore, managers may focus on easy-to-measure factors. Most of the problems
can be avoided by an analysis that identifies key performance areas and strategic control

points.

? Richard L. Daft, Management, The Dryden Press, 1990, Ch. 17 p.xxx.
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Exhibit I-1 Designing a Control System"®

1. Define desired results. Ideally, these are determined during planning, when managers, alone or with

their employees, establish measurable goals and objectives with realistic deadlines.

2. Establish predictors of results. Predictors reliably indicate whether managers need to take corrective
action. Typical predictors are a change in key, the results of early steps, indirect symptoms, changes in
assumed conditions; past performance. As a general rule, the greater the number of reliable and timely

predictors, the more confident the manager can be in making performance predictions.

3. Establish standards for predictors and results. Establishing standards, or “pars”, for predictors create
benchmarks that can be used to evaluate actual performance. Equally important high but reasonablg
pars can help motivate employees, provided everyone concerned understands and accepts thd

standards as tough but fair.

4. Establish the information and feedback network. This step establishes the means for collecting
information on predictors and for comparing predictors to pars. Feedback can be top-down, as when 3
manager evaluates employee performance, or bottom-up, as when employees provide information orL
how well a process is working. To focus managers’ attention, feedback is often based on thg
management by exception principle - managers are only informed when the performance of predictors

deviates from pars by a certain amount.

5. Implement the system and take corrective action if needed. Once the system is put in place, manager
may find they need to make adjustments to predictors or pars to produce a more satisfactory contro

system.

d) Identifying Key Performance Areas

Key performance or key result areas are those aspects of the unit or organization that
must function effectively for the entire unit or organization to succeed. These areas
usually involve major organizational activities or groups of related activities that occur
throughout the organization or unit. Exhibit II-2 shows some of the key performance
areas for production, marketing, personnel management, and finance and accounting.
These key performance areas, in turn, help define the more detailed control systems and

standards.

' James A. F. Stoner, R. Edward Freeman, Management, Prentice-Hall, 1992, p.606-607.
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Exhibit I-2: Standards used in functional areas to gauge performance. n

__________________________________________________________________________________________________________________________________]
PRODUCTION  MARKETING PERSONNEL FINANCE AND
MANAGEMENT ACCOUNTING
Quality Sales volume Labor relations Capital
expenditures
Quantity Sales expense Labor turnover Inventories
Cost Advertising Labor absenteeism  Flow of capital
expenditures
Individual job Individual Liquidity
performance salesperson’s
performance

Overall Management Control

! 3 3

I
Inbound ‘ Part Drilling Component Final Sales Force
supplies | and Machining Assembly Inspection Outcomes
}
Feedforward Concurrent Feedback i

Figure 1-6: Strategic control points using multiple control systems.

e) Identifying Strategic Control Points

In addition to key performance areas, it is also important to determine the critical points
(Critical points in a system at which monitoring or collecting information should occur)
in the system where monitoring or information collecting should occur. If such strategic
control points can be located, then the amount of information that has to be gathered

and evaluated can be reduced considerably.

The most important and useful method of selecting strategic control points is to focus
on the most significant elements in a given operation. Usually only a small percentage
of the activities, events, individuals, or objects in a given operation will account for a

high proportion of the expense or problems that managers will have to face.

" Hal. Pickle and Royce L. Abrahamson, Small Business Management ,Wiley, 1990, Ch.8.
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As an addition to the above-mentioned points, another useful consideration is the
location of operation areas in which change occurs. Since errors are more likely to be
made when changes occur, monitoring change points is usually a highly effective way

to control an operation in the organization.

J) Comparison between the Control Systems

(1) Financial Controls

There is no single, unified method of control devised for all of an organization’s
activities. There are simply too many kinds of activities for any one-control system to
be effective. Instead, managers use a series of control methods and systems to deal with

the differing problems and elements of their organization.

However, financial controls have a special prominence, since money is easy to measure
and tally. 12

1. Discussing financial statements and ratio analyses, which provide insight into an

organization’s performance, health, and long-term chances for survival.

2. Evaluations of budgetary control methods, which help managers, control an

organization’s financial resources.

3. Discussing auditing, this compares an organization’s performance to its budgets.

i) Financial Statements:"

Financial statements are used to track the monetary value of goods and services into and
out of the organization. They provide a means for monitoring three major financial

conditions of an organization:

1. Liquidity: the ability to convert assets into cash in order to meet current financial

needs and obligations.

2 James A. F. Stoner, R. Edward Freeman, Management, Prentice-Hall, 1992, p.608.
13 Financial Statements: Monetary analysis of the flow of the goods and services to, within, and from the
organization.
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2. General financial condition: the long-term balance between debt and equity; the

assets left after liabilities are deducted.

3. Profitability: the ability to earn profits steadily and over an extended period. of

time.

Since financial statements are usually prepared after events have occurred, they cannot
be used to influence past events. This somewhat limits their value as control measures.
It is important to remember that financial statements may not show all relevant financial

information. 14

The use of computer software for the collection and analysis of accounting and financial
data is now nearly universal. However, the legal structure and traditional applications in
Turkey highly differ from those applied internationally. When evaluating such programs
for possible purchase and implementation, financial managers should make sure that
they comply with the guidelines Ministry of Treasury and other regulatory agencies, and

that the software vendor will continue to supply updated versions.

1. Balance Sheet: In its simplest form, the balance sheet describes the company in
terms of its assets, liabilities, and net worth. Computer packages have been
developed specifically to process accounting transactions and prepare the resulting

balance sheets and other financial statements.

2. Income Statement: While the balance sheet describes a company’s financial
condition at a given point in time, the income statement summarizes the company’s

financial performance over a given interval of time.

3. Cash Flow: In addition to the standard balance sheet and income statement, many
companies report financial data in the form of a statement of cash flow or a

statement of sources and uses of funds.

These statements show where cash or funds came from during the year and where they

were applied.

1 Recent technological or scientific breakthroughs seldom show up on financial statements, for example.
Nor do changes in the external environment, such as shifts in consumer tastes, even though these may be
more crucial to the organization’s success that its financial performance.
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ii) Ratio Analysis:

For organizations as well as for individuals, financial performance is relative. In ratio
analysis, key summary figures from the firm’s financial statements or records are
reported as percentages or fractions. Such ratios can provide quick assessments of

financial performance or condition.
The ratio analysis comparisons can be made in one of two ways:

(1) Comparison over a time period-the present ratio compared with the same

organization’s ratio in the past.
(2) Comparison with ratios for similar organizations or for the industry as a whole.

The first type of comparison will indicate how the organization’s performance or
condition has changed; the second type will suggest how well the organization is doing

relative to its competitors.

There are many kinds of ratio categories and many kinds of ratios. The ratios most

commonly used by organizations are listed in Table II-1.

1. Return on investment (under profitability) is generally seen as the most important
and encompassing ratio general use; it reveals the success of the firm in employing

1ts resources.

2. The current ratio (under liquidity) indicates the ability of the firm to repay its

present short-term debt.

3. Inventory turnover (under activity) is often compared to industry averages and

figures from previous year to assess efficiency.

4. Debt ratios (under leverage) are computed to assess a firm’s ability to meet long-

term commitment.

The key to making effective use of ratio analysis understands that ratios must be
compared. In order to compare one firm’s ratios with those of a related firm or with
industry-wide averages, the interested analyst needs reliable information, which is very

difficult in Turkey.
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CATEGORY  TYPICAL CALCULATION MEASURES
RATIO
Profitability Return on Profits after taxes / Total assets The productivity of assets
investment
Liquidity Current ratio Current assets / Current liabilities ~ Short-term solvency
Activity Inventory Sales / Inventory The efficiency of inventory
turnover management
Leverage Debt ratio Total debt / Total assets The proportion of
financing supplied by
creditors

Table I-1 Categories of Ratios for Analysis”

(2) Budgetary Control Methods

i) Definition of Budgets

Budgets are formal quantitative statements of the resources set aside for carrying out
planned activities over given periods of time. As such, they are the most widely used
means for planning and controlling activities at every level of the organization. There

are a number of good reasons for their wide usage.

1. First, budgets are stated in monetary terms, which are easily used as a common
denominator for a wide variety of organizational activities-hiring and training

personnel, purchasing equipment, manufacturing, advertising, and selling.

2. Second, the monetary aspect of budgets means that they can directly convey
information on a key organizational resource-capital-and on a key organizational

goal-profit.

3. Third, budgets establish clear and unambiguous standards of performance for a set

time period-usually a year.

In addition to being a major control device, budgets are one of the major means of
coordinating the activities of the organization. The interaction between managers and
subordinates that takes place during the budget development process will help define

and integrate the activities of organization members.

15 James A. F. Stoner, R. Edward Freeman, Management, Prentice-Hall, 1992, p.612.
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Figure 1-7: Budgeting system for controlling functions

Control systems can be devised to monitor organizational functions or organizational
projects. Controlling a function involves making sure that a specified activity is
properly carried out. Controlling a project involves making sure that a specified end
result is achieved. Budgets can be used for both types of systems. Figure I-7 illustrates
the use of budgets to control the functions by devising the control system to monitor
organizational functions.

In order to control the functions, the following classification is made in the

organization: '°

1. Revenue Centers: Revenue centers are those organizational units in which outputs

are measured in monetary terms but are not directly compared to input costs.

2. Expense Centers: In expense centers, inputs are measured by the control system in

monetary terms but outputs are not.

3. Profit Centers: In a profit center, performance is measured by the numerical

difference between revenues and expenditures.

4. Investment Centers: In an investment center, the control system again measures the
monetary value of inputs and outputs, but it also assesses how those outputs

compare with the assets employed in producing them.

ii) The Budgeting Process:

In a few organizations, the preference is for “top-down” budgeting: Top managers with
little or no consultation with lower-level managers impose budgets. Most companies,

however, prefer the process of “bottom-up” budgeting: Budgets are prepared, at least

16 James A. F. Stoner, R. Edward Freeman, Management, Prentice-Hall, 1992, p.614.
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initially, by those who must implement them. The budgets are then sent up for approval

to higher-level managers.

Exhibit I-3: Top-down versus bottom-up budgeting'’

WHAT TOP-DOWN BUDGETING WHAT BOTTOM-UP BUDGETING
INCORPORATES BEST: INCORPORATES BEST:
Economic industry projections Operational plans
Company planning parameters Information on competition, products, and markets
Corporate goals Alternative courses of action
Overall resource availability Specific resource requirements

In the normal budgeting process, the previous year’s spending is used as a starting
point. The task of individuals preparing the new budget is to decide what activities and
funds should be dropped and what activities and funds should be added. Zero-based
budgeting, in contrast, enables the organization to look at its activities and priorities
afresh. The previous year’s resource allocations are not considered the basis of this
year’s resource allocations. Instead, each manager has to justify anew his/her entire
budget request, using a cost-benefit analysis of each of the organization’s major

activities.

In theory, zero-based budgets lead to better prioritization of budget items and more
efficient organizations. In reality, however, they can generate undue amounts of
paperwork and demoralize managers and employees who are asked to justify their

expenses, and in essence their existence on a yearly base.

With the collection of departmental or functional budgets in the organization,
management, then, uses capital budgeting techniques, such as the standard formulas
presented in Table I-2, to evaluate the budget requests. Finally, the master budget is sent

to top management for approval.

17 James A. F. Stoner, R. Edward Freeman, Management, Prentice-Hall, 1992, xxx.
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TECHNIQUE FORMULA

INFORMATION

Payback

Year before full Uncovered cost at start of year
Payback =  recovery of +

original investment Total cash flow during year

Net Present value

2, CF,
NPV =2 arhy
=0

Internal rate of return i C F: 0
(1+ IRR)'

t=0

Discounted payback

Modified internal rate of
return

i CIF (1+k)""

Cost = =
(+MIRR)Y' __ (1+ MIRR)"

The length of time before the
original cost of an investment is
recovered from the expected cash
flows.

A method of evaluating capital
investment proposals by finding
the present value of the net cash
flows discounted at the rate of
return required by the firm.

The discount rate that forces the
present value of a project’s
expected cash flows to equal its
cost.

The length of time it takes for a
project’s discounted cash flows to
repay the cost of the investment.

The discount rate at which the
present value of a project’s cost is
equal to the present value of its
terminal value, where the terminal
value is found as the sum of the
future values of the cash inflows,
compounded at the firm’s required
rate of return (cost of capital).

Table I-2: Capital budgeting techniques’”

iii) Types of Budgets

Organization budgets are of two kinds: operating budgets and financial budgets. The

operating budgets indicate the goods and services the organization expects to consume

in the budget period; they usually list both physical quantities and cost figures. The

financial budgets spell out in detail the money the organization intends to spend in the

same period and where that money will come from.

18 Essentials of Managerial Finance, J. Fred Weston, Scott Besley, Eugene F. Brigham, The Dryden Press,

1996, 11" edition, Ch.13.
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Figure I-8: Budget components. i

Figure I-8 shows the operating and financial components of a manufacturing firm’s
comprehensive budget. Each rectangle in the diagram represents one or more of the
types of budgets we describe. These different types of budgets, which are (1)-operating,
budgets, and (2)-financial budgets make up the firm’s overall budgetary plan.

1) Operating Budgets: The most common types of operating budgets parallel three of

the responsibility centers discussed earlier-expense, revenue, and profit.

a) Expense Budgets: As mentioned earlier, there are two types of expense budgets,
one for each of the two types of expense centers-engineered cost budgets and

discretionary cost budgets.

i) Engineered cost budgets: Engineered cost budget is typically used in
manufacturing plant but can be used by an organizational unit in which

output can be accurately measured.

1 Gordon Shillinglaw, Managerial Cost Acounting, Irwin, 1982, p.210.
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ii) Discretionary cost budgets: Discretionary cost budgets are typically used for
expense centers — administrative, legal, accounting, research, and other such

departments — in which output cannot be accurately measured.

b) Revenue Budgets: Revenue budgets are meant to measure marketing and sales
effectiveness. They consist of the expected quantity of sales multiplied by the

expected unit-selling price of each product.

¢) Profit Budgets: A profit budget combines cost and revenue budgets in one

statement.

2) Financial Budgets: The capital expenditure, cash, financing, and balance sheet
budgets integrate the financial planning of the organization with is operational
planning. These budgets prepared with information developed from the revenue,

expense, and operating budgets, serve three major purposes.

The control systems have their own advantages and disadvantages according to the
industry and area they are implemented. Several control systems although bring the
complexity and cost disadvantages, however, maintains more accurate level of control
on the desired operations and provide feedback for strategic management. In the next
part, we will focus on other systems as the subsystems of a control system and develop

a custom model derived from the standard models.

2.MRPII

In order to establish an effective control system in the organization, a business plan
must be developed by the top management in order to achieve the functional goals.
Deriving from the business plan, the other functional components can be build and an
overall business system can be managed toward common objectives. As the starting
point of MRP II model, a documented or ad hoc business plan must exist in every
company. In this part, the MRP II model with the contribution of the other models will
provide us a combination model of industrial model to establish the organizational
structure, information systems plan, scheduling, and implementation of the standards for

control.
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Today’s global market structure forces companies to be highly efficient in activities and
effective in overall operations. Thus, to be truly competitive, all companies must deliver
products and services on time, quickly, and economically. Manufacturing Resource
Planning (MRP 1I) and Just in Time \Total Quality Control (JIT\TQC) have proven to
be essential tools in achieving these objectives. Their capabilities offer a means for
effectively managing the required resources. For each of these resources, Manufacturing
Resources Planning can calculate what’s required, when it’s needed, and how much is

needed although the concept can be in a way adopted the other business types.

Having matched sets of resources at the right time and the right place is essential for an
economical, rapid response to customer demands. MRP II’s strength is in planning and
control according to the demand and; JIT/TQC’s strength is in execution and continuous
improvement. The practice proved that both of the models are essential to be a winner in

manufacturing. 2

Before going into the details of MRP II, we should first discuss the MRP concept and
differentiate the two definitions in order to avoid confusion and to make clear why we
use MRP II. The abbreviation MRP may be used to refer to any one of three separate
but related aspects of manufacturing planning and control. MRP may refer to the basic
calculations used to determine component requirements from end-item requirements. It
may also refer to a broader information system that uses the dependence relationship to

plan and control manufacturing operations.

a) Material Requirement Planning

Early in its history, the MRP technique was used for its most limited capability. In its
most basic form, MRP is a technique of working backward from the scheduled
quantities and need dates for end items specified in a master production schedule to
determine the requirements for components needed to meet the master production
schedule. The technique determines what components are needed, how many are
needed, when they are needed, and when they should be ordered so that they are likely

to be available as needed.
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When a company has several products made of several components, the number of data
values and the calculations that must be performed to use the technique become
impossible without a computer. MRP usually is a computer based information system
that, as the name implies, plans when materials will be required. MRP was originally
perceived primarily as an inventory control tool, providing report that specify how
many components should be ordered, when they should be ordered, and when they

should be completed. '
MRP performs three important functions:

1. Order planning and control.

2. Priority planning and control.

3. Provision of a basis for planning capacity requirements and development of broad

business plans.

The Figure 1-9 provides a general overview of MRP as a means of coordinating and
controlling purchasing activities to support manufacturing as well as the material
requirements and capacity requirements within manufacturing. The MRP program that
performs the requirements calculations of the MRP technique is the central focus of the

initial input plans and the feedback loops.

As we review the figure, we see that the business plan is at the top. Upper management
develops the business plan, which considers the coordination of all functions in the
company. The production plan represents manufacturing’s responsibility in carrying out
the business plan and states the number of units of each product family to be produced
during each general time block throughout the planning horizon. Schedulers develop a
more detailed plan by converting the production plan into a master schedule that states
the specific products to be produced in more specific time periods. The master schedule
is the basic input that drives the rest of the system. The MRP program develops even

more detailed plans by determining which specific components of all end items in the

% Thomas F. Wallace, MRP II: Make It Happen, The Implementer’s Guide To Success With
Manufacturing Resource Planning, Oliver Wight Ltd. Publications, 1990, 2nd Edition, p.253.

2! James B. Dilworth, Operations Management, Design, Planning and Control for Manufacturing and
Services, McGraw-Hill, 1992, Ch.12, p.408.
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master schedule will have to be purchased or produced when the orders to initiate these

activities should be released. The model can be modified for several industries.

Inventory transactions (e.g.,
receips, withdrawals, order
quantities)

Inventory

Business plan

Current conditions

Production plan

y

Rough-cut

Tentative m aster
schedule

capacity check

ngineering data (e.g.;
bills of materials,

Master schedule

routings, design
changes)

records &
projected
status

Requirem ents for
"buy" items

Product
structure file

Requirements for

"make" items

Purchase orders

I

Capacity
requirements
planning

Vendor feedback

'

Detailed production

plans

Production activity
control & current status

Figure I-9: Information flow for planning and control with MRP.*

2 James B. Dilworth, Operations Management, Design, Planning and Control for Manufacturing and
Services, McGraw-Hill, 1992, Ch.12, p.411.
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Besides, as the opposite of the common view, MRP is not an automatic decision system;

it is a decision support system or management information system that provides timely

and valuable information to people who make the decisions. The contribution of MRP is

that it can perform the massive data processing required to plan every component in

hundreds of products to be produced over a lengthy horizon. The availability of this

information enables the many diverse elements of an organization to plan and operate

with greater coordination and effectiveness. However, even for smaller companies the

model still operates as the core driver of purchasing and production operations.

The output of an MRP run can provide useful information for planning and controlling

orders to suppliers, orders to production floor. Information obtained from the MRP is

also useful in determining capacity requirements and making plans for effective

utilization of capacity.

2 James B. Dilworth, Operations Management, Design, Planning and Control for Manufacturing_and

Services, McGraw-Hill, 1992, Ch.10, p.339.
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The logic of the MRP technique has made possible expanded computer systems that
provide information for planning and controlling both materials and the capacity
required manufacturing products. The MRP logic has been extended, and it now serves
as the key component in an information system for planning and controlling production
operations and purchasing. Managers have found that the information provided by MRP
is highly useful in scheduling because it individual indicates the relative priorities of
shop orders and purchase orders. The system uses lead-time estimates to determine the
dates on which each level of assembly should be started in order to meet the scheduled
completion date for the end of the internal production shop or to some external

vendor.?*

When MRP is extended to include feedback from and control of vendor orders and
production operations, it is called closed-loop MRP. It is one of the tools that, when
properly applied, can help managers achieve effective manufacturing control. The
production plan and the information available from a closed-loop MRP system can be

used to plan and coordinate resources other than materials and capacity.

b) Manufacturing Resource Planning

When the capabilities of closed-loop MRP are extended to provide information on
financial resources in a manufacturing company, the system is called manufacturing
resource planning, or MRP II. Manufacturing resource planning is a means of

simulating to provide information on the use of resources of various assumed plans.?

MRP II has substantial applications beyond scheduling and inventory management.
Once a firm has MRP in place, inventory data can be augmented by labor hours, by
material cost rather than material quantity, by capital cost, or by virtually any resource
variable. When MRP used this way, it is usually referred to as MRP II, resource is

usually substituted for requirements. MRP then stands for material resource planning.

% Jay Heizer - Barry Render, Production and Operations Management, Allyn and Bacon Publications,
Boston, 1993, 3rd edition, p.618.

% James B. Dilworth, Operations Management, Design, Planning and Control for Manufacturing and
Services, McGraw-Hill, 1992, Ch. 12, p.409.
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Figure I-11: Manufacturing Resource Planning (MRP II)2 ‘

% Thomas F. Wallace, MRP II: Make It Happen, The Implementer’s Guide To Success With
Manufacturing Resource Planning, Oliver Wight Ltd. Publications, 1990, 2nd Edition, p.255
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An even broader information system, with the abbreviation MRP II that examines
requirements for human and financial resources also uses these initials. The elements
that make up an MRP II operating and financial planning system are shown in Figure I-
11. In order to understand how MRP II operates, each of the components that build the

model will be discussed as follows:>’

(1) Business Planning

Business planning represents the overall plan for the company, taking into account the

needs of the

1. Marketplace: Customer orders and forecasts.

2. The capabilities within the company: People skills, available resources, and
technology.
Financial targets: Profit, cash flow, and growth.

4. Strategic goals: Levels of customer service, quality improvements, cost reductions,
productivity improvements, etc.

The business plan is expressed in money terms and lays out the long-term direction for

the company. The upper management and the key personnel are responsible for

maintaining the business plan.

(2) Sales and Operations Planning

Sales and operations planning addresses that part of the business plan, which deals with
sales, production, inventories, and backlog. It’s the operational plan designed to execute
the business plan. As such, it is stated in units of measure such as pieces, standard
hours, etc., rather than money terms. It’s done by the same group of people responsible
for business planning in much the same way. Planning is done in broad categories of
products and establishes an aggregate plan of attack for sales and marketing,

engineering, manufacturing and purchasing, and finance.

2 Thomas F. Wallace, MRP II: Make It Happen, The Implementer’s Guide To Success With
Manufacturing Resource Planning, Oliver Wight Ltd. Publications, 1990, 2nd Edition, p.254.
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In the sales and operations plan, the sales plan and production plan are aggregated by
product family, showing the ending inventory/backlog. A typical plan shows both

planned and actual numbers for comparison and measuring the deviation.

(3) Demand Management

Forecasting/Sales Planning: Forecasting/sales planning is the process of predicting what
items the sales department expects to sell and the specific tasks they are going to take to
hit the forecast. The sales planning process should result in a monthly rate of sales for a
product family stated in units and money terms. It represents sales and marketing’s
commitment to take all reasonable steps to make sure the forecast accurately represents

the actual customer orders to be received.

Customer order entry and promising: This is the process of taking incoming orders and

determining specific product availability and configuration. It results in the entry of a
customer order to be built/produced/shipped, and should also tie to the forecasting
system to net against the projections. This is an important part of an MRP II system; to
look at the orders already in the system, review the inventory/backlog, available
capacity, and lead times, and then determine when the customer order can be promised.

This promise date is then entered as a customer commitment.

(4) Rough-Cut Capacity Planning

Rough-cut capacity planning is top management’s rough estimate of determining what it
will take to achieve the plans in the sales and operations planning meetings and if it is
realistic. The process relies on aggregate information in hours and units to highlight
potential problems in the plant, engineering, finance, etc. prior to the proposed schedule
being approved. It takes the machine and labor-hours available and balances that with

what the company is trying to achieve in production.
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2 James B. Dilworth, Operations Management, Design, Planning and Control for Manufacturing and

Services, McGraw-Hill, 1992, Ch.9, p.312.
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(5) Master Scheduling

Master scheduling is a detailed statement of what products the company will build,
stated by individual item rather than families. It is broken out into two part-how many
and when. It takes into account existing customer orders, forecasts of anticipated orders,
current inventories, and available capacities. This plan must extend far enough in the
future to cover the sum of the lead times to acquire the necessary resources. The master
schedule must be laid out in time periods of weeks or smaller in order to generate
detailed priority plan for the execution departments to follow. The sum of what’s
specified in the master schedule must reconcile with the sales & operations plan for the
same time periods. The following table is a basic example of a master schedule
including the available-to-promise calculation used in customer order promising. In

fact, a more detailed Gantt chart or similar tool can be used before scheduling.

Master Schedule
Week 1 2 3 4
Forecast 20 20 20 20
Customer Orders 15
Master Schedule 40 40
Inventory 20 0 20 0
Available to Promise 25 40

(6) Detailed Material/Capacity Planning

(a) Material Requirements Planning (MRP): Material requirements planning starts by
determining what components are required to execute the master schedule, plus any
needs for service part/spare parts. To accomplish this, MRP requires a bill of
material to describe the components that make up the items in the master schedule
and inventory data to know what’ on hand and/or on order. By reviewing this
information, it calculates what existing orders need to be moved either earlier or

later, and what new material must be ordered.
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The following table is an example of an MRP display for an item.

MRP for item X
Week 1 2 3 4
Requirements 80 80
On Order 1 15 200
Inventory 100 0 40
Planned Orders 25 40

(b) Capacity Requirement Planning (CRP): Capacity requirements planning takes the

recommended needs for manufactured items from MRP and converts them to a
prediction of how much capacity will be needed and when. A routing which defines
the operations involved is required, plus the estimate of time required for each. A
summary by key work center by time period is then presented to compare capacity
needed to capacity available. The following table is an example of a capacity plan

for a work center.

Capacity Requirements Planning for item X
Week 1 2 3 4
Capacity (Required) 90 90 9 | 110
Capacity (Available) 90 90 90 90
Underload/Overload 0 0 0 -20

A more detailed model and flow of information in capacity requirement planning is

shown in Figure I-13.

(7) Plant and Supplier Scheduling

Plant scheduling is two-way communication with the factory. Utilizing MRP, the plant
is advised of which jobs have been scheduled, where they are located, and the priority
of each. Furthermore, a company must also monitor the flow of capacity by comparing
how much work was to be completed versus how much has actually been completed.
This technique is called input-output control, and its objective is to ensure that what is

actually occurring matches whit what should be occurring in terms of capacity.
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Figure I-13: Flow of information in capacity requirements planning.

There are two basic ways for companies to arrange their production facilities: job shop

and flow shop. A brief description of each is as follows.

(a) Job Shop: A job shop is where the resources are grouped by like type. Work moves
from work center to work center based on routings that unique to the individual

items being produced. Job shop scheduling is called dispatching, and there is a daily
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dispatch list for each work center. The dispatch list is simply a schedule of the work

to be done in the work center, sorted in due date sequence.

(b) Flow Shop: A flow shop is where the resources are grouped by their sequence in the
process. Work moves through the process automatically, so there is no need to use
formal routings and move from operation to operation. Basically the raw material(s)
are at one end, and the finished product comes out the other. To schedule the shop in
this type of environment, a line/cell schedule is used. The line/cell list shows the
jobs to be started in the priority sequence, as they should begin, taking into account

various run times and expected outcomes.

(8) Supplier Scheduling

Suppliers also need valid schedules. Supplier scheduling replaces the typical and
cumbersome cycle of purchase requisitions and hard copy purchase orders. Within MRP
11, the output of MRP for purchased items is summarized and communicated directly to
suppliers. Long contracts define prices, terms, conditions, and total quantities, and
supplier schedules authorizing delivery are generated and communicated at least once
per week, perhaps even more frequently in certain Just-in-Time/Total Quality Control
environments. Supplier scheduling includes those changes required for existing
commitments with suppliers-materials needed earlier than originally planned as well as
later-plus any new commitments that are authorized. To help suppliers do a better job of
long-range planning so they can better meet the needs of the company, the supplier-

scheduling horizon should extend well beyond the established lead-time.

(9) Execution and Feedback

The execution phase is the culmination of all the planning steps, where the items or
processes are actually created. Any problems with materials or capacity are resolved
through interaction between the plant and the planning department. This is done on an
exception basis, and feedback will only be necessary when some part of the plan cannot
be executed. This feedback consists of stating the cause of the problem and the best
possible new completion date. The planning department to determine the consequences

must then analyze this information. If an alternative cannot be found, the planning
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department should feed the problem back to the master scheduler. Only if all other
practical choices have been exhausted should be master schedule being altered. If the
master schedule is changed, the master scheduler owes feedback to sales if a promise
date will be missed, and sales owe a call to the customer if an acknowledged delivery

date will be missed.

By integrating all of these planning and execution elements, MRP II becomes a process
for effectively linking long-range aggregate plans to short-term detailed plans. For all
the levels of the organization, it ensures that all activities are in lockstep to gain the full
potential of a company’s capabilities. The reserve process is equally important.
Feedback goes from bottom to top on an exception basis conveying unavoidable
problems in order to maintain valid plans. It’s rack-and-pinion relationship between the

top-level plans and the actual work done in the plant.

In addition to MRP II’s impact on the operations side of the business, it has an equally
important impact on financial planning. By including the selling price and cost data,
MRP II can convert each of the plans into dollars. The results are time-phased

projections of shipments, inventory levels, cash flow, and profits.

Incorporating financial planning directly with operating planning produces one set of
books. The same data is driving both-systems-the only difference being the unit of
measure. Often financial people have had to develop a separate set of books, as they
could not trust the operating data. Not only does this represent extra effort, but also
much judgement and guesswork have to be applied to determine the financial

projections.

In addition to operating and financial planing information, simulations represent the
third major capability of MRP II. The ability to produce information to help answer
“what if” questions and to contribute to contingency planning is a valuable asset for any
manager to have. What if business goes up faster than expected; what if it goes up as
planned, but the mix of products shifts; what if the costs increase, but the prices do not;
do we have enough capacity to support the new products and maintain sales for current
ones? These are common and critical issues that constantly arise in all manufacturing

companies. The key part of the management job is to constantly think through
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alternative plans. With MRP II, people can access the data needed to help analyze the

situation, play “what if”, and if required, initiate a better plan.

¢) Just-In-Time/Total Quality Control
In addition to the MRP II concepts, JIT and TQC should also be reviewed as

complementary add-ins into the organization. Those two concepts will provide a healthy

MRP II environment and successful implementations of the total system.

The JIT/TQC process seeks to eliminate waste in all areas. Waste is defined as any non
value-added activity, and further classified into two categories, necessary and
unnecessary. Essentially, any resource that is not actively involved in process that adds
value is in a waste state. Therefore, waste includes all inventory not actually being
worked on, all inventory not needed at a particular moment in time, all inspection to
detect defective products, and all movement from one operation to another. Waste exists
in all aspects of the business, and should be eliminated wherever possible because it not
only adds cost without value, but also because it not only adds cost without value, but

also because it constrains the ability to respond economically to change.

The process of Just-in-Time/Total Quality Control is to eliminate waste, but we must
first understand it before we can use it to improve quality economically, delivery, and
cost. As shown in Figure I-14, the Just-in-Time journey begins and progresses by
learning how to economically manufacture “one less at a time”. The one-less-at-a-time

process is designed to:

1) Continuously expose and prioritize wasteful constraints.

2) Stimulate everyone to think effectively about solutions to the prioritized constraints.
3) Provide visual feedback on the progress.

The one-less process is as critical to Just-in-Time/Total Quality Control as the computer
is to Manufacturing Resource Planning. We can eliminate waste without the one-less
process, but we are missing the continuous improvement driver and we are not likely to
get as far or travel as fast. Most companies try to eliminate waste. “One less at a time” is

what makes it different from just operation the same old way.
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Just-in-Time/Total Quality Control involves all areas of the company. However,
different companies with varying needs will choose different part of the process,

depending on where they are feeling the most pain.

SELECT AN AREA
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IMPROVEMENT

1S WASTE

NO > ZERO

MAINTAIN THE
PROCESS

IS THE PROCESS CHANGE THE
economicaL? N9 procEss

YES

|

REDUCE ONE OR
MORE UNITS OF
WASTE

Figure I-14: The just-in-Time Process: "One Less at a Time »29

Manufacturing Resource Planning is the planning and scheduling tool, which enables a
company to get the maximum performance from today’s operating environment.
However, it does not challenge the way things are if there is a 52-week lead-time for an

item, MRP II just plans based on that.

» Thomas F. Wallace, MRP II: Make It Happen., The Implementer’s Guide To Success With
Manufacturing Resource Planning, Oliver Wight Ltd. Publications, 1990, 2nd Edition, p.265.
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Just-in-Time/Total/Quality Control forces constant improvements to today’s
environment to enable a company to maximize performance out of tomorrow’s
environment is better. It’s like the conscience of the system, always asking “can we do

this better, more effectively, more economically, etc.”

Manufacturing Resource Planning then plans and controls that new environment to
enable a company to maximize performance out of tomorrow’s improved environment.
And so on, and so on. MRP II provides the tool, and JIT provides the process to make

the environment better so the tool is more effective.

Companies that operate MRP II and Just-in-Time/Total Quality Control in an
outstanding manner are equipped to manage change-they have controls enabling them to
lay out alternative plans, predict the consequences of each, select the best one, make it
happen, and then continuously challenge each of the essential steps to make them even
more effective.’® In short, they have greater control in running the business and

continuously improving the business, and this is the aim of the study.

3. Business Cycles Model

a) Business Cycles Approach

Every business consists of transaction systems that keeps the track of the company
activities on daily basis. Transactions are recorded through the business processes. The
business cycles approach helps to identify the business processes by the natural

classification of business events.

The control systems focus on cycles, sales where cash is received and purchasing where
cash is spent and production where the resources are consumed. Before examining the
purchasing and sales functions, we might consider an overview of transaction
processing. However, the General Ledger and Reporting cycle is the collector of
business transactions and keeps track of the resources consumed in the resource

management cycle in terms of accounting purposes. Those systems consist of several

% Thomas F. Wallace, MRP II: Make It Happen, The Implementer’s Guide To Success With
Manufacturing Resource Planning, Oliver Wight Ltd. Publications, 1990, 2nd Edition, p.267.
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activities to perform the business operations. This activity-based approach provides us
to identify the business operations as a methodological manner and we can build an

activity hierarchy in order to identify the components of a business system.3 !

The classification of business processes and related activities are important for further
calculation of cost analysis. In fact, activities form the foundation of cost management
systems. An activity describes the way a company employs its time and resources to
achieve corporate objectives. Activities are processes that consume substantial resources
to produce an output. The principal function of an activity is to convert resources into

outputs.

In order to eliminate complexity, we mostly focus on the activities as the general flow
of the business cycles. The classification relies on a hierarchy of business events and we
should first define what we mean by a process or activity. The following table shows a

hierarchy from cycle level to the basic business operations with sample activity.

Business System/Cycle | Revenue Cycle

Function Marketing & Sales A function is an aggregation of activities that are
related by a common purpose, such as material
procurement, security, and quality.

Business Process Sell product A business process is a network of related and
interdependent activities linked by the outputs they
exchange. Activities are defined in terms of the
information elements necessary to perform them and
to create their output

Activity Propose on job Although most companies are organized functionally,
the total spectrum of activities related to the function
is much broader than the organizational unit that has
primary responsibility for the function.

Task Prepare proposal A task is the combination of work elements that
makes up an activity-in other words, a task is how the
activity is performed. Several different organizations
might accomplish the same activities using
significantly different tasks.

Operation Type proposal An operation is the smallest unit of work used for
planning or control purposes.

31 Note: The activity hierarchy method will be used later in this in activity-based costing methodology.
Here, the business operations are identified and documented through a universal activity classification
model.
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Figure I-15: Relationships among transaction processing systems

The Figure I-15 shows the various transactions processing systems of a typical firm
forming several distinct but highly inter-related groupings. For instance, the sales
transaction processing system involves the processing of sales orders as well as the
preparation of invoices and sales analyses. It also interrelates, however, with cash
receipts through the accounts receivable records and with purchases through the
inventory records. Of particular interest are the general ledger system and its financial
reporting activity. Not only does it interrelate with the sales transaction processing
system, but it also interrelates with all the remaining component transaction processing

systems.*?

Consequently, the general ledger system serves as the final repository of all transaction
data entering the accounting system. Those transaction systems constitutes a framework
for sales, purchasing related business processes of the MRP II system, and using the

universal model of the cycles enables us to standardize the information system model

32 Joseph W. Wilkinson, Accounting Information Systems: Essential Concepts And Applications, John
Wiley & Sons, 1989, Ch.7 p.184.

3 Joseph W. Wilkinson, Accounting Information Systems: Essential Concepts and Applications, John
Wiley & Sons, 1989, p.189..
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used in business cycles. However, since the production process is industry specific and

unique in each company, it should be evaluated separately from the universal processes.

Revenue Cycle

Merchandise
shipments

Sales of
merchandise

Cash receipts

'

General Ledger Acquisition,
and financial management, Resource
reporting cycle and disposal of | n gement
resources eycle

Purchases of
merchandise,
and services

Cash
disbursements

Merhandise
receipts (and

services
received)

!
Expenditure cycle
Figure I-16: Transaction-oriented cycles for a merchandising firm. 3

1. The revenue cycle includes events pertaining to the sale of merchandise and the

receipts of cash in payment thereof.

2. The expenditure cycle includes events pertaining to the acquisition of merchandise

and services and the disbursements of cash in payment thereof.

3. The resource management cycle includes events pertaining to the acquisition,

management, and disposal of such resources as investments and fixed assets. The

3% Joseph W. Wilkinson, Accounting Information Systems: Essential Concepts and Applications, John
Wiley & Sons, 1989, Ch.7 p.185.
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resource management cycle also encompasses cash disbursed to acquire the

resources and cash received upon their disposal.

4. The general ledger and financial reporting cycle accepts all the financial
transactions deriving from the first three cycles, including adjustment-type

transactions, and generates financial reports on a cyclical basis.

Figure I-17 clearly shows the general ledger and financial reporting cycle to be pivotal.
Regardless of the type of organization and the consequent array of bordering cycles, the
general ledger and financial reporting cycle remains at the center of the transaction-

oriented process and the accounting system.

A particularly important cycle is the product conversion cycle of manufacturing firms

which we will focus on separately later in this study.

b) The Revenue Cycle

The functions related to the generation of revenues compose the revenue cycle. The
revenue cycle is one of the principal transaction-oriented cycles that interfaces with and

provides key inputs to the general ledger and financial reporting system.

. Post
Obtain Assemble . . .
8 Enter sales Ship orderad . Receive and transaction
customer —» Check credit—p e P goqu for —m goods — Bill customer—p deposit cash — and prepare
order shipment
reports
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| [ | [ |
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I
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Figure I-17: Typical functions of a revenue cycle. »

The revenue cycle’s major purpose is to facilitate the exchange of products or services

with customers for cash. Typical objectives within this broad purpose are to

(1) Verify that the customers are worthy of credit,
(2) Ship the products or perform the services by agreed-on dates.

% Joseph W. Wilkinson, Accounting Information Systems: Essential Concepts and Applications, John
Wiley & Sons, 1989 Ch.8, p.218.
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(3) Bill for products or services in a timely and accurate manner,

(4) Record and classify cash receipts promptly and accurately,

(5) Post sales and cash receipts to proper customers accounts in the accounts receivable

ledger,

(6) Safeguard products and cash until shipped or deposited, and

(7) Prepare all needed documents and managerial reports related to the product sales or

services.

Customer's

Sales jounal

Receipt of cash
Check
s aprosuc S| comun | S0
or service
1
Sales invoice Rer:dlt;;r;ce Cash receipts
- joumnal
\/—
A 4
Accounts Credit memo
receivable
Adjustments
Write-off notice (e.g., sales
retums, write-offs)
Accounts Monthly
receivable statement

subsidiary ledger

J—
R aging
schedule

Figure I-18: Relationships within the revenue cycle. 36

1. Obtain Order from Customer: Orders from customers may be obtained in various

ways. Regardless of the means of receiving the order, it is customarily expressed in

writing on some form. The final steps in obtaining an order in determine that it is

valid.

% Joseph W. Wilkinson, Accounting Information Systems: Essential Concepts and Applications, John
Wiley & Sons, 1989 Ch.8, p.222.
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. Check Credit: When the order pertains to a sale on credit, more checking is
necessary. All credit sales are subject to credit checks. If an order is received from a
repeat credit customer, the firm will normally have credit information concerning

the customer in its database.

. Enter Sales Order: Orders that have been approved for credits are next entered into

the sales processing procedure. Entry of a sales order usually consists first of
preparing a formal sales entry document. Three types of document preparation
procedures may be employed: pre-billing, incomplete pre-billing and separate order
and billing. Regardless of the procedure used, a copy is sent to the customer
acknowledge the order and to confirm the shipping date. Other copies are used to

initiate processing steps and to store data concerning the transactions.

. Assemble Goods for Shipment: Goods that are ordered must physically be moved to
the shipping dock. Often this function involves picking the goods from the
warehouse, using a picking ticket or a copy of the sales order and moving the goods

to the shipping dock

. Ship Ordered Goods: Unless the customer is to pick up the ordered goods at the

shipping dock, the goods must be physically distributed to the customer. Before
being distributed, the goods are generally packaged with a packing slip enclosed.
The goods are then shipped by means of the firm’s own delivery vehicles, by parcel
service, or by an independent common carrier. This shipping document must include

a bill of lading and often involve a shipping report or order.

. Bill Customer: The preparation of the invoice has already been discussed under the

entry of the order. Billing is not complete, however, until the bill is presented for
payment. The terms stated on the invoice specify the due date of the payment; often

the term allows a cash discount for payment by an earlier date.

. Receive and Deposit Cash Payment: Cash remitted by customers may be received
through the banks, mail or over the counter. Each cash payment is recorded

immediately upon receipt.

. Maintain Accounts Receivable: A separate account receivable record is maintained

for each active credit customer. Each billed sale amount is debited to the account,

-50-



10.

11.

and each cash remittance is credited to the account. An outstanding balance appears
in the account as long as all sales have not been paid in full. Either of two methods
may be employed in adjusting the balance to reflect payments made by customers.
The balance forward method applies a payment against the outstanding balance,
rather than against a specific invoice. The open invoice method matches each

payment with a specific invoice.

Post Transactions to the General Ledger: Summarized sales and cash receipts

transactions are posted to the general ledger. This function represents the interface

between the revenue cycle and the general ledger system.

Prepare Needed Financial Report and Other Outputs: A variety of outputs are

generated as by-products of the revenue cycle functions. Financial reports ranging
from the accounts-receivable aging schedule to sales analyses are typically viewed

as necessary.

Other Related Functions: Additional functions o interest involve salespersons’

commissions, product costing, sales returns and allowances, collection procedures,
miscellaneous cash receipts, and back orders. Salespersons’ commissions are noted

in payrolls; product costing is discussed with production procedures.

Sales returns arise when unsatisfied customers send back all or part of the ordered
goods. Sales allowances are adjustments in prices granted to customers as

compensation for damaged goods, shortages, or similar deficiencies.

Most customer pay their outstanding balances, or makes installment payments, upon
receiving statements. Collection procedures are unfortunately necessary, however,

in the case of slow-paying customers.

Miscellaneous cash receipts include amounts received from sales of fixed assets,
income from investments, and bank loans. These receipts are generally recorded in

the cash receipts journal or other daily cash summary.

Back orders are necessary when insufficient quantities of inventory are on held to
fill all orders. When the back ordered items arrive, they are immediately shipped to
the customer, and the notation is removed from the inventory records. A new sales

invoice is also prepared for the back-ordered items and mailed to the customer.
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The revenue cycle functions are typically achieved under the direction of the
marketing/distribution and a finance/accounting organizational function (units) of the
firm as Figure I-18 illustrates. Thus, the revenue cycle involves the interaction of the
marketing system and the accounting information system. Moreover, the results attained

and information generated by the revenue cycle further the objectives of the

marketing/distribution and finance/accounting functions.
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Figure I-19: Relationships of organizational units to revenue cycle functions.””

¢) The Expenditure Cycle

The expenditure cycle’s major purpose is to facilitate the exchange of cash with

suppliers for needed goods and services. Typical objectives within this broad purpose
are,

(1) To ensure that all goods and services are ordered as needed,

(2) To receive all ordered goods and verify that they are in good condition,

(3) To safeguard goods until needed,

(4) To determine that invoices pertaining to goods and services are valid and correct,

(5) To record and classify the expenditures promptly and accurately,

37 Joseph W. Wilkinson, Accounting Information Systems: Essential Concepts and Applications, John
Wiley & Sons, 1989 Ch.8, p.224.

-52-



(6) To post obligations and cash disbursements to proper suppliers’ accounts in the
accounts payable ledger,

(7) To ensure that all cash disbursements are related to authorized expenditures,

(8) To record and classify cash disbursements promptly and accurately, and

(9) To prepare all needed documents and managerial reports related to the acquired

goods and services.
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|—p| Place order | L L | _pltransactionto | p. financial
gwd.s or store goods paymept disbursement general ledger reports
services obligation
T T T T
| * | I 1
1 ! 1 1 1
| ! | [l 1
t ! t 1 1
l
L S .y :
! : ’ | ! : Maintain ; !
! i Accept ! ! j ! !
[ P senvices Lo -l I - — . p» accounts H _____ I
! ]
[

| | payable
!

________________

Figure I-20: Typical functions of an expenditure cycle. 5

(1) Recognize Need for Goods or Services: The need for goods is often triggered by

inventory records, which show the on-hand quantity or balance of each inventory
item whether merchandise, supply, or raw material. An inventory clertk or a
computer program routinely checks these records. When the current balance of an
item is seen to have fallen below a pre-established reorder point, the time for

reordering has arrived.

Services may be acquired on a continuing basis, as in the case of utilities; on a
regular but non continuing basis, as with once-a-year audit service; or on and ad hoc

basis, as in the case of a systems consulting services.

(2) Place Order for Goods or Services: When a need is recognized, a legally binding

order must be placed with supplier. The principal tasks in placing an order are to
select the supplier and to establish the specifications, such as the expected unit price

and the quality level of ordered goods. These tasks may be simple, as when the

3% Joseph W. Wilkinson, Accounting Information Systems: Essential Concepts and Applications, John
Wiley & Sons, 1989 Ch.9, p.279.
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needed items are listed in the catalog of a previously approved supplier who quotes

reasonable prices.

(3) Receive and Store Goods or Accept Services: When incoming goods arrive at the

receiving dock, they are accepted only if they can be matched to order documents.
Services are accepted, often over an extended period of time. Where the quality or
duration of service is a factor, the recipient should provide a written acceptance or

evaluation.

e Ascertain Validity of Payment Obligation: Invoices received from suppliers are

listed in a register or log upon receipt. Each invoice is checked against
documents that show that the goods or services were duly ordered, and received.
All questionable items and adjustments are settled with the supplier. The various
charges on an invoice are distributed to the proper inventory or expense
accounts. Then each vouched invoice is approved for payment and filed.

(4) Prepare the Cash Disbursement: Most goods and services are acquired under credit

arrangement. If the suppliers allow cash discounts, the acquiring firm should
generally pay before the end of the discount period; otherwise, the cash discounts
will be lost. Goods and services not subject to discounts should be paid before the
due dates stated on the invoices. If goods and services are provided under contracts
calling for progress payments, the conditions specifying the payment times should

be carefully monitored.

(5) Maintain Accounts Payable: A firm must keep track of amounts owed to suppliers
of goods and services. A separate record is maintained for each supplier with whom
the firm has a credit arrangement. The file containing these records is generally
called the supplier or vendor file, although it is, in effect, the accounts payable
subsidiary ledger. Each approved invoice is credited to a supplier’s account, and

each cash disbursement check is debited to the account.

(6) Post Transactions to the General Ledger: Summarized payables and cash

disbursement transactions are posted to the general ledger. This function represents

the interface between the expenditure cycle and the general ledger system.
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(7) Prepare Needed Financial Reports and Other Outputs: A variety of outputs are

generated as by-products of the expenditure cycle functions. Summaries of
purchases and disbursements, akin to journal listings, are needed. Useful financial
reports include evaluations of supplier accounts and other specific information is

also available.

(8) Other Related Functions: Additional functions of interest include payroll
disbursements, expense distribution, purchase returns and allowances,

miscellaneous cash disbursements, and petty cash disbursements.

Purchase returns and allowances represent adjustments to the expenditure cycle, as
Figure 1-21 shows. Miscellaneous cash disbursements include amounts paid to
acquire fixed assets, to acquire investments or the firm’s stock, and to discharge
bank loans and mortgages. These disbursements are generally recorded in the cash

disbursement journal or check register.
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Figure 1-21: Relationships within the expenditure cycle. d

3 Joseph W. Wilkinson, Accounting Information Systems: Essential Concepts and Applications, John
Wiley & Sons, 1989 Ch.9, p.282.
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The expenditure cycle functions are typically achieved under the direction of the
logistics management and finance/accounting organizational functions units of the firm.

Figure I-22 illustrates these relationships.

The expenditure cycle therefore involves the interaction of the logistics information
system and the accounting information system. Moreover, the results attained and
information generated by the expenditure cycle further the objectives of these

organizational functions.
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Figure I-22: Relationships of organizational units to expenditure cycle functions.*

d) General Ledger and Financial Reporting System
The general ledger system has the key purpose of providing information for an array of
financial reports concerning an accounting entity (e.g., a business firm or a

governmental agency).

0 Joseph W. Wilkinson, Accounting Information Systems: Essential Concepts and Applications, John
Wiley & Sons, 1989 Ch.9, p.284.
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Figure 1-23: Sources of inputs and their flows through the general ledger system. 1

A sound general ledger system,

(1) records all accounting transactions promptly and accurately

(2) posts these transactions to the proper accounts,

(3) maintains an equality of debit and credit balances among the accounts,

(4) accommodates needed adjusting journal entries, and

(5) Generates reliable and timely financial reports pertaining to each accounting period.
In order to achieve these purposes or objectives, a general ledger system performs
several functions. The manner in which these functions are performed depends in part
on the extent and type of computerization employed. However, all general ledger

systems must perform the following.

1. Collect transaction data. Transactions arise from a variety of sources, such as sales

and purchases.

1 Joseph W. Wilkinson, Accounting Information Systems: Essential Concepts and Applications, John
Wiley & Sons, 1989 Ch.7, p.187.

-57-



2. Process transaction inflows. Collected transaction data undergo several processing
steps before coming to rest in the general ledger. They are checked to see that debit

amounts equal credit amounts, that eligible account names are used, and so on.

3. Store transaction data. The general ledger as well as each subsidiary ledger reflects
account balances. Thus, the general ledger represents a master file within a firm’s
database. If the balances in the accounts of the general ledger “master file” are to be

kept current, they must be updated though the posting of transaction data.

4. Maintain accounting controls. Since the general ledger system is an integral part of

the accounting system, it incorporates certain accounting controls.

5. Generate financial reports. The most familiar financial reports generated by the
general ledger system are the income statement and balance sheet. Other reports,
such as financially oriented operating budgets, aid managers with regard to planning

and control responsibilities.

6. Classify and code transaction data and accounts. Underlying the maintenance of the
general ledger system are adequate classification and coding systems. Classification
is necessary when assigning the various accounts within the general ledger. Coding
is desirable for identifying accounts, transactions, files, and other elements that

impinge on the general ledger.

The business cycles model is the complementary part of the MRP II model, in order to
see the functional flow of information of the business and the transition of the activities
into the financial reports. However, in order to review the production operations, we
need a more detailed study and it is not very easy to use universal models like business
transaction system or the business cycles approach. In fact, the resource management
cycle or, conversion cycle is the heart of the business where the added value of the

business is there: the production.

The production activities are directly related to the MRP production schedule, capacity
planning and since we have activities and time is a scarce resource. The networking
techniques are the best-suited approach to identify the production operations. The next

title covers the networking techniques in detail.
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4. Network Planning and Control

a) History of Network-based Scheduling

Inventory is only one of the operational variables. Time is another. Bringing together
materials, workers, and activities at the right time is a critical part of operations
management. The difficulty is that each element in the system has its own work
schedule, or calendar. A supplier may be producing materials nine hours a day, five
days a week; union contracts may limit workers to eight hours a day, five days a week;
activities themselves may operate ten hours a day, four days a week. In a large project-
say, converting a plant from coal-driven to steam-operated equipment-we can come up

against as many as different calendars, all of which need coordinating.

The history of network-based scheduling techniques began in 1931 when Karol
Adamiecki developed his Harmonygraph. This tool can be considered as the forerunner
of modern network techniques. His work has been very much ignored and most of the

authors count the history of network-based project methodology from the late fifties.

History of CPM has begun in 1956, when an American chemical firm, the E.I. du Pont
de Nemours Company decided to develop a new scheduling tool to improve the
company’s engineering functions. As a result of the work demo by Morgan Walker
from DuPont and James E. Kelley, Jr., from Remington Rand a new method has been
developed, later named the CPM. It was an activity on arrow network technique, in
which money was tied to the activities and which produced time cost trade off
calculations. However, the industry experts assimilated the whole method as two
techniques, first as the time analysis phases as CPM, and later as the method of CPM

least cost scheduling.*?

PERT was developed in the late 1950s through the combined efforts of the navy’s

Special Project Office and Booz-Allen and Hamilton, a management-consulting firm.

2 Miklos Hajdu, Network Scheduling Techniques for Construction Project Management, Kluwer
Academic Publishers, Dordrecht, The Netherlands, 1997, Ch.1, p13.
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The model was designed to plan and control work on the Polaris missile system. Du

Pont developed at CPM about the same time for its plant maintenance system.”?

The tools we use to coordinate materials, workers, and activities are network models
like PERT (program evaluation and review technique) and CPM (critical path method).
Networks have been used in innumerable applications to represent such things as
inventory systems, river systems, distribution systems, precedence ordering of events,
flowcharts, and organization charts. The network representation is such a valuable
visual and conceptual aid to the understanding of the relationships between events and

objects that is used in virtually every field of scientific, social, and economic endeavor.

Some practical situations that can be represented by a network also have the
characteristics of flow; that is product information may flow in an information network.
Models of such situations are called network flow models. We consider network flow
models in which the amount of flow in each arc is controllable and the objective is to

choose values for the arc flows that optimize some measure of effectiveness.**

CPM, as the very first complete network-based methodology, has brought many new
features that could not be found in traditional non-network techniques before. The first
and most important advantage over the non-network techniques is that CPM is able to
keep the project logic due to its graph interpretation. This makes the schedule easy to
survey and modify and the whole graph structure makes the methodology easy to be

computerized.

The second advantage is that satisfying the network rules during the planning phase
forces the users to think through the project in a more thoroughly than ever before. The
schedulers are compelled to make more advances planning just because of using this
technique. This involves the split of scheduling and planning phases, which have been
considered jointly in the traditional techniques.

3 Theo Haimann, William G. Scott, Patrick E. Connor, Management, Houghton Mifflin Company, 1985
“ Paul A. Jensen, J. Wesley Barnes, Network Flow Programming, John Wiley & Sons, New York, 1980,
Ch.1, p.1.
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The third advantage is that a lot of useful information can be obtained as a result of this
technique. The critical path, which determines the project length, has never been

defined before just as the possible delays of activities and events, floats and slacks.®’

However, overlapping can not be modeled in adequate way in the CPM technique. The
PERT technique allowed the use of uncertainty in time estimates but took no account of
cost. Both models are scheduling devices. They break operations into their component
activities and then time and chart those activities in sequence. PERT use three estimates
of performance time for each activity; CPM, which is used more often for continued and

repetitive work, only one.

Project leaders have an effective means of identifying and communicating the planned
activities and the ways in which they are to be interrelated. An effective scheduling and
monitoring method is essential to the management. Network scheduling methods such
as PERT and CPM have proven to be highly effective and valuable tools during both

planning and execution phases of operations.

The major difference that remains between PERT and CPM is PERT’s capability of
dealing with probability estimates for activity times. CPM originally included a more
detailed analysis of time-cost trade-off, but this function can be performed with either
CPM or PERT.*

Network-based scheduling techniques are not panaceas or substitutes for good
management judgement. Since scheduling is an attempt to plan future work, the
required work times are estimates. The accuracy of plans and schedules depends on the

accuracy of the time estimates used in their development.

b) Advantages of the Network Techniques

The advantages of network techniques are as follows:

1. They lead to planning a project to the selected level of details so that all parts of the

project and their intended order of accomplishment are known.

* Miklos Hajdu, Network Scheduling Techniques for Construction Project Management, Kluwer
Academic Publishers, Dordrecht, The Netherlands, 1997 Ch.2 p.64.
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2. They provide a fairly accurate estimate of the length of time it will take to complete
the project and activities that must be kept on time to meet the schedule.

3. They provide a graphical picture and standardized vocabulary to aid in
understanding work assignments and communicating among people involved in the
project.

4. They provide a means to track progress on a project.

They identify and focus attention on potentially troublesome activities to facilitate
management by exception.

6. They provide a means of estimating the time and cost impact of changes in the
project plan at any stage.

The network diagram is a graphic representation of relationships among all the events

and activities that go into a process. It beings with a single event and ends with a single

event, and it is made up of intermediate events all connected by activities. Each event

and each activity must happen in sequence.

One of the discussions on networking is the representation of activities graphically. The
Figure I-25 shows two methods of drawing the activities. First the activity on node

representation and then the activity on arrow representation.

The basis of both PERT and CPM is a project network diagram, like the simple one in
Figure II-24. The three major elements in the diagram are event, activities, and time. An
event, shown by a circle, is the instant in time when we start or finish a plan. An event
can be the product of one or of several activities, but it has to take place at a specific
instant in time and it isn’t finished until all the activities leading up to it are finished. An
activity, shown by an arrow, is the work needed to accomplish an event. It cannot start
until all the activities that precede it are finished. The third elements is time-the
designation (in number on arrows) of the hours, days, or weeks over which an activity is

carried out.

46 James B. Dilworth, Operations Management, Design, Planning And Control For Manufacturing And
Services, Mcgraw-Hill, 1992, Ch.16, p.568.
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Figure 1-24: A sample network diagram with activity-on-node representation.

Although PERT and CPM are relatively recent developments, they evolved from the
Gantt chart, a bar chart designed by Henry L. Gantt at the beginning of this century.
Gantt developed his chart to visualize the timing of work within a project. The chart

shows each activity and its sequence in the program. Figure I-26 is a Gantt chart of a

printing-film production process.

Figure I-26: A sample Gantt Chart.
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Activity-on-node convention Activity-on-arrow convention
(precedence notation) (i-f notation)

AH&
(a) A must be performed before B, which must be performed before C.

(b) A must be completed before either B or C can begin.

O 5 ()
O

(c) Both A and B must be completed before C can begin.

QNG O ®
oey o

(d) Both A and B must precede both C and D.

OO O OR O
OO0 O OZ20

(e) A must precede C and B must precede D, but the A-C path is independent of the B-D path.

O N O OO
(& OO0

(f) A and B must precede C and B must precede D, but A is independent of D.

O AT

(g) A must precede both B and C. Both B and C must precede D.

Figure I-25: AON and AOA methods of indicating activity relationships on network
diagrams®’

47 James B. Dilworth, Operations Management, Design, Planning And Control For Manufacturing And
Services, Mcgraw-Hill, 1992, Ch.16, p.570.
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¢) Designing Networks

Designing a PERT/CPM network is a three-step process:48

1) Plan
a) Analyze the project by determining all the individual activities that must be
performed to complete the project.
b) Show the planned sequence of these activities on a network.
2) Schedule
a) Estimate how long it will take to perform each activity.
b) Perform computations to locate the critical path.
c) Use this information to develop a more economical and efficient schedule.
3) Monitor
a) Use the plan and schedule to control and monitor progress.
b) Revise and update the schedule throughout execution of the project so that the
schedule represents the current plans and current status of progress.
Obviously, the system cannot work without complete planning. We have to know
exactly what activities go into a project and what their interrelationships are. In a large
project, defining the activities is a complex task, but nowhere as complex or uncertain
as estimating performance time. With experience, we can make accurate estimates.
However, until we have experience with a project, we should make up to three time

estimates for each activity:’

e Optimistic time (t,): The time needed if no complications come up while the

activity’s being carried out.

e Pessimistic time (tp): The time needed if complications do come up while the

activity’s being carried out.
e Most likely time (ty): The time in which the activity is most likely to be carried out.

We use these three time estimates to calculate a statistically weighted average time, the

expected time, t., for the activity.

t,+4t, +t
t, = £
) 6
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Then we can use the sum of the expected time (t.) for each activity to calculate TE, the
expected time for an event by using the above formula. That is, if an event is made up of
three activities, each with a one-day expected time, the event’s expected time (TE) time

is three days.

The network does more than point out where we have spare time, it focuses the
attention on the critical path-the sequence of activities from the start of a project to its

completion that takes the longest amount of time.

A PERT/CPM network is a planning device, but more than this it is a controlling
device. It shows us whether to focus the attention the critical activities and relationships
in a project. We know of an engineering firm that uses its PERT/CPM program to
“level” resources-to compute time and quantity requirements for its labor, inventories,
and equipment. This leveling is done routinely for each of the firm’s activities (and
there are as many as thirty thousand activities at any one time) under combinations of
up to ten calendars. PERT/CPM also shows us where we can pick up time, materials, or
workers to correct a critical deviation when we find it. In addition, it gives us a constant
source of information-reports that tell us where we are and where we should be at any

time during the process or project.

Nevertheless, as effective as a PERT/CPM network is, it has practical limitations.
Setting up, maintaining, and using a network model is complex and expensive-too
complex and expensive for routine planning and control problems. Where is it most
effective? Where the productive system is large and complex; where the organization is
operating in a turbulent environment; and where resources are available to fund the

system.

8 Theo Haimann, William G. Scott, Patrick E. Connor, Management, Houghton Mifflin Company, 1985,
Ch.30, p.569.

-66-



PERT/CPM has proved very effective at programming and installing computers;
shutting down and restarting chemical plant, blast furnaces, and oil refineries; installing
production control systems; running pilot projects; and formulating research,
development, and construction programs. Moreover, it is being used more and more to
coordinate advertising programs. Moreover, it is being used more and more to
coordinate advertising programs, to issue securities, to introduce new products, and to

plan marketing s‘crategies.49

In this case, obviously the networking techniques will be used in combination with the
MRP II concepts and activity-based costing techniques. The computer software for
CPM/PERT techniques is quite affordable in terms of software cost and ease of use.

The most important contribution of networking techniques to this study is the estimation

of time analysis, and of course, activity diagrams to calculate activity cost.

5. Activity-Based Costing Technique

a) Activity-based Approach to the Classification of Business Events.

In this study, the term activity-based costing technique model will be used to identify

and classify the activities in the activity hierarchy in order to calculate activity cost.

Activity-based cost management systems have received extensive attention during the
past years through books, articles, cases and numerous seminars and conferences. To
date, the writing and speaking on cost management systems have focused on the failing
of traditional costing systems and the remedies offered by new approaches such as
activity-based cost management. By 1991, the theory and conceptual framework for
ABC management had been established and numerous companies had initiated projects

in an attempt to learn the applicability of the concepts in their organizations.’ 0

% Theo Haimann, William G. Scott, Patrick E. Connor, Management, Houghton Mifflin Company, 1985,
Ch.30, p.615.

%% Robin Cooper, Robert S. Kaplan, Lawrence S. Maisel, Eileen Morrissey, Ronald M. Oehm,
Implementing Activity-Based Cost Management: Moving From Analysis To Action, Institute Of
Management Accountants, Bold Step Series, 1992., Ch.1 p.1.
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It is obvious that the ABC techniques are about managing activities to gain and sustain a
competitive advantage. An activity is a combination of people, technology, raw
materials, methods, and environment that produces a given product or service. It
describes what an enterprise does the way time is spent and the outputs of the process.

Examples of activities include:*!

(a) Closing a sale

(b) Producing marketing material

(c) Assembling the final product

(d) Billing the customer

Ultimately, an enterprise can manage only what it does-its activities. The starting point
for managing activities is to understand the resources currently assigned to today’s
activities (activity cost), the volume of output (activity measure), and how well the
activity is performed (performance measure). This information is derived from the

activity accounting system.

Activity accounting is a process of accumulating and tracing cost and performance data
to a firm’s activities and providing feedback of actual results against the planned cost to
initiate corrective action where required. It is a tool for understanding cost. An activity
accounting system assigns costs as they actually exist at a point in time-not as they

should or could be performed.

Cost management uses activity cost and performance information to guide formulation
of strategic plans and operational decisions and identify improvement opportunities. A
cost management system uses activity cost and performance information to determine a
product cost that mirrors the manufacturing enterprise and to challenge what costs
should be.

ABC’s link to management decisions represents perhaps the major difference in
thinking between traditional and activity-based cost systems. Traditional cost systems

emphasize the allocation of past expenses to products, mainly for inventory valuation

3! James A. Brimson, Activity Accounting: An Activity-Based Costing Approach, John Wiley and Sons,
Newyork, 1991, Ch.3, p.46.
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purposes. Activity-based cost systems measure directly the costs of resources used to
perform organizational activities and then link the activity costs to the outputs (such as
products, services, customers, and projects) that use or benefit from the activities. Many
companies, especially in the initial estimates of ABC models, use expenses collected
from their general ledger system. In more advanced applications, companies use future-
oriented data such as budgeted expenses or targeted costs in which known inefficiencies
are climinated before estimating the costs in attributed to outputs. An ABC system
enables managers to contemplate how resource demands change as decision get made,
for example, on product and customer mix, process improvement, improved product

designs, and new technology deployment.

Given this fact, and despite their name, activity-based cost systems are more
appropriately described as management planning, budgeting, and control systems, not
costing systems. The ready acceptance and recognition of the name “activity-based
costing,” however, makes it difficulty by new to contemplate renaming the concept

more accurately.’>

b) ABC Systems and Traditional Cost Systems:

Traditional cost systems use a two-stage procedure to assign an organization’s indirect
and support expenses to outputs. Operating expenses are assigned first to cost pool and
second, to the outputs of the production process. These traditional two-stage assignment

procedures, however, distort reported costs considerably.

The traditional systems assign costs from cost pools to outputs using volume drivers
such as labor and machine hours, material purchases, and units produced. Because many
indirect and support resources are not used in proportion to the number of output units
produced, these traditional systems provide highly inaccurate measures of the costs of

support activities used by individual outputs.53

52 Robin Cooper, Robert S. Kaplan, Lawrence S. Maisel, Eileen Morrissey, Ronald M. Oehm,
Implementing Activity-Based Cost Management: Moving From Analysis To Action, Institute Of
Management Accountants, Bold Step Series, 1992., Ch.2 p.11.
3 Robin Cooper, Robert S. Kaplan, Lawrence S. Maisel, Eileen Morrissey, Ronald M. Oehm,
Implementing Activity-Based Cost Management: Moving From Analysis To Action, Institute Of
Management Accountants, Bold Step Series, 1992., Ch.2 p.9.
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THE TRADITIONAL THE ACTIVITY-BASED

TWO STAGE APPROACH TWO STAGE APPROACH
S Resources . Resources
First First
Stage Stage
SN | I
Cost Pools Activities
Second Second
Stage Stage
Units of Output Outputs

Figure I-27: The traditional and activity-based two-stage approach. >

Activity-based cost systems differ from traditional systems by modeling the usage of all
organizational resources on the activities performed by these resources and then linking
the cost of these activities performed by these resources and then linking the cost of
these activities to outputs such as products, services, customers, and projects. In
particular, activity-based systems measure more accurately the cost of activities not

proportional to the volume of outputs produced.
In manufacturing processes, four categories of activities can be identified:

(1) Unit-level (volume-driven) activities performed every time a unit of product is
produced.

(2) Batch-level activities performed every time a batch of products is produced.

(3) Product-sustaining activities performed to sustain the production of products in
general.

(4) Facility-sustaining activities performed to sustain the production of products in

general.

4 Robin Cooper, Robert S. Kaplan, Lawrence S. Maisel, Eileen Morrissey, Ronald M. Oehm,

Implementing Activity-Based Cost Management: Moving From Analysis To Action, Institute Of
Management Accountants, Bold Step Series, 1992., Ch.2 p.10.
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For example, ABC systems use drivers that capture characteristics of the product batch,
such as the number of inspections or the number of production orders, to assign the
costs of batch-level activities to products. The costs of products-sustaining activities are
assigned to products using drivers that capture characteristics of the product itself, such
as the number of components it contains or the number of engineering change orders it

required.>
Thus, activity-based cost systems differ from traditional systems in two ways:
(1) Cost pools are defined as activities rather than as production cost centers, and

(2) The cost drivers used to assign activity costs to outputs are structurally different

from those used in traditional cost systems.

These modifications to the two-stage procedure allow well-designed, activity-based cost
systems to report more accurate costs than a traditional system because they identify
clearly the costs of the different activities being performed in the organization, and they
assign the costs of these activities to outputs using measures that represent the types o

demands that individual outputs make on those activities.

¢) Development of Activity-based Models

Activity-based cost models can be developed using a “generally accepted” set of
practices, with a relatively modest, commitment of financial, personnel, and time
resources. In developing and ABC model, the project team first identifies the activities
performed by the organization’s resources and then estimates the costs of performing
the activities. The activity costs then are linked to the organizational outputs, products,
services, customers, projects, and organizational units-that benefit from the activities

performed. Among the principal findings from the study are the following:*°

55 Robin Cooper, Robert S. Kaplan, Lawrence S. Maisel, Eileen Morrissey, Ronald M. Oehm,
Implementing _Activity-Based Cost Management: Moving From Analysis To Action, Institute Of
Management Accountants, Bold Step Series, 1992., Ch.2 p.11.
56 Robin Cooper, Robert S. Kaplan, Lawrence S. Maisel, Eileen Morrissey, Ronald M. Oehm,
Implementing Activity-Based Cost Management: Moving From Analysis To Action, Institute Of
Management Accountants, Bold Step Series, 1992., Ch.1 p.2.
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(a) Activity-based cost management is more then a system. It is a management process.
Managers at each company understood that the ABC information enabled them to

manage activities and business processes providing cross-functional, integrated view
of the firm.

(b) ABC management benefits both strategic and operational decisions. Companies
were using the information to make major decisions on product lines, market
segments, and customer relationships, as well as to simulate process improvements

and activity management.

(c) An ABC model can supplement and coexist with traditional financial systems.
Companies continued to operate their existing financial systems while developing

and interpreting ABC models.

(d) ABC information, by itself, does not invoke actions and decisions leading to
improved profits and operating performance. Management must institute a
conscious process of organizational change and implementation if the organization

is to receive benefits from the improved insights resulting from an ABC analysis.
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Figure I-28: Key components of an activity accounting system. 3

5757 James A. Brimson, Activity Accounting: An Activity-Based Costing Approach, John Wiley and
Sons, Newyork, 1991, Ch.3, p.59

-73-



ABC system designers make four interrelated choices: 58

Identify the activities performed to produce outputs.
Map the usage of organizational resources to these activities.

Identify the outputs produced.

> »h o=

Link the activity costs to the outputs, via activity cost as for manufacturing
companies.
A more detailed model can also be used as illustrated in Figure I-28 showing that the

key components of an activity accounting system for designers of the ABC system.

(1) Activity Identification

In practice, one can identify a very large number of activities performed to produce
outputs. For example, consider the process setting up a machine to produce a batch of
products-only one step in the production process. This process can be decomposed into
numerous micro-activities: identify tooling required, go to tool crib, select tool, sign out
tool, bring tool to machine, insert tool into fixture, etc. Such a detailed process
description, while perhaps useful for activity mapping and activity management, is
rarely useful to calculate more accurate output or activity costs. If too many activities

are defined, the cost of measurement for the ABC model grows disproportionately high.

Two factors drive the increase in the cost of measurement with the number of activities
identified. First, the designer must specify the resources required to perform each
activity and the number of times the activity is performed for each output. If the number
of outputs is high, identifying numerous activities can lead to a huge data collection
task. For example, a system with 200 activities and 10,000 outputs requires that up to
two million activity-output relationships be specified. Second, as the number of
activities identified gets larger, the activity-output relationships become more difficult

and costly to measure.

8 Robin Cooper, Robert S. Kaplan, Lawrence S. Maisel, Eileen Morrissey, Ronald M. Oehm,
Implementing Activity-Based Cost Management: Moving From Analysis To Action, Institute Of
Management Accountants, Bold Step Series, 1992., Ch.2 p.11.
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An organization’s first ABC system typically is designed with 25 to 100 distinct
activities. Occasionally, when management wants to focus on activity management to
improve efficiency or to re-engineer operating processes, systems that are more

complex are designed.

(2) Activity Resource-Cost Assignments

After activities have been identified, resource costs must be mapped to the activities.
The steps involved for assigning resource costs to activities are identical for
manufacturing and service companies. Organizational resources include indirect labor,
materials and supplies, utilities, capital, equipment, and buildings. The company’s
general ledger is the usual starting point for information about the cost of resources
deployed to perform activities. Unfortunately, most general ledger systems report the
costs of the different types of resources, such as indirect labor, electricity, equipment,
and supplies, but do not report the cost of activities performed. The ABC system
designer must assign the financial information in the general ledger to activities. This

assignment determines the cost of the resources used by each activity.

The cost of the resources can be assigned to activities in three ways direct charging,
estimation, and arbitrary allocation. In direct charging, the actual usage of operate a
machine can, if metered, be charged directly to that machine’s operation. Data
processing expenses can be changed to the organizational units using that resource, and
persons performing support activities (setups, inspection, and material movements) can
record the time spent on each activity. Direct charging accurately captures the cost of
resources used by activities but is expensive because it requires measurement of the
actual usage. Such direct measurement is rarely justifiable solely to improve the

accuracy of an ABC system.

Lacking direct measurements, designers typically estimate the cost of resources used by
the percentage of time (or effort) spent by employees on each of the identified activities.
Interviews can be relatively fast and inexpensive, lasting between 30 minutes and two
hours. They can be supplemented or replaced with surveys in which managers are given
an activity dictionary and are asked to fill in entries that represent the percentage of time

each person in the department spends on the activities performed by the department.

-75-



(3) Output Identification

Outputs are the cost objects for which activities are performed. Typical outputs for a

cost system can include products, services, customers, projects, or business unit.

Designers must try to identify all the outputs produced by resources whose costs are
being assigned. If one or more output categories are omitted, too many costs are
assigned to the remaining outputs. Some resources are used by either future or past
products and should be excluded from costs assigned to currently produced products.
For example, if prototypes or sample products are not identified as outputs, the cost
system will assign their costs inappropriately to normal production runs. The research
and development costs for future products or the costs associated with funding pensions
for retired employees are not expenses of activities performed for today’s products.
Similarly, unused capacity costs should not be assigned to the products actually

produced.

(4) Linking Activity Costs to Outputs

Activity costs can be linked to outputs in the some three ways as the cost of resources
can be assigned to activities; direct charge, estimation, and arbitrary allocation. Because
of the large number of different outputs in most organizations, direct charging of
activities to outputs is rarely feasible. In manufacturing settings, only direct materials
and labor are charged directly to products. In some service settings, almost no costs can
be charged directly to outputs. In other service companies, with only a few product
lines, direct charging of some organizational costs may be quite feasible. For example,
the underwriting departments of an insurance company may be dedicated to serving a
particular product or product lines so that the association of the cost of this department
with the product line is simple. At the other extreme from direct charging is an arbitrary
allocation of costs using drivers that bear little relationship to the demands for activities
by outputs. Such aibitrary allocations are inexpensive and easy to perform, but they

provide no insights about the costs of producing or delivering outputs.

Therefore, designers usually must estimate the link between activity costs and outputs.
Estimation is cheaper than direct charging and more meaningful than arbitrary

allocation. Because of the large number of potential activity-to-output linkages,
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designers attempt to economize on the number of different activity cost drivers. For
example, the activities-prepare production orders, schedule production runs, perform
first part inspections, and move materials-all can use the same activity cost driver;

number of production runs or lots produced.

ABC systems designers use several different types of activity cost drivers. Transaction
drivers capture the number of times an activity is performed. Transaction drivers can be
used when all outputs make essentially the same demands on the activity. For example,
scheduling a production run, processing a purchase order, or maintaining a unique part
number may take the same time and effort independent of which product is being
scheduled, which material is being purchased, or the product is being scheduled, which
material is being purchased, or the duration drivers capture the length of time an activity
is performed on an output. Duration drivers should be used when significant variation
exists in the amount of activity required for different outputs. For example, some
products may require only a simple, five-minute setup, whereas a part with extremely
tight tolerances may require a six-to eighth — hour setup. Examples of duration drivers
include setup hours, inspection hours, and direct labor hours. Some companies estimate
duration by constructing an index based on the complexity of the output being handled.
For instance, in entering the data for a new insurance policy, the index would be a
function of the complexity influences the time required to enter and process the
application. The choice between duration and a transactional driver is, as always, one of
economics, balancing the benefits of increased accuracy against the cost of increased
measurement. Duration drivers more accurately assign activity costs to products than

transaction drivers, but they are more costly to measure.”

d) Activity Classification

ABC system designers use a variety of coding schemes to classify activities along
different dimensions. These coding schemes enable managers to aggregate activities to

provide useful summary information.

% Robin Cooper, Robert S. Kaplan, Lawrence S. Maisel, Eileen Morrissey, Ronald M. Oehm,
Implementing Activity-Based Cost Management: Moving From Analysis To Action, Institute Of
Management Accountants, Bold Step Series, 1992., Ch. p.19.
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Three common coding schemes are:

(1) Activity centers
(2) Activity hierarchies
(3) Value Rankings

(1) Activity Centers

Activity centers are collections of activities that makeup a significant business process.
Activity centers are particularly useful in ABC systems that contain a large, number of
activities, because they allow summary reporting of output and business process costs.
Activity centers provide enhanced visibility to a group of activities but do not affect the
reported cost of either activities or outputs. For example, if the inspection department is
treated as a separate activity center, attention is focused on the costs of all activities
done by the inspection department. Alternatively, if activities are defined by business
processes, such as receiving, production, assembly, and shipping, then the total cost of
inspection activities will be dispersed among these different processes, allowing
managers to see more clearly the total cost of their different business processes. Each
business process could include an inspection cost component, but the total cost of

inspection will not be apparent at the activity center level.

Activity centers can be designed around organizational structures such as departments

or responsibility centers.

(2) Activity Hierarchies
Frequently, the activities performed to produce outputs can be classified into a

hierarchy. For example, many manufacturing companies have found the following

hierarchy useful:

(a) Unit-level activities performed each time a unit is produced,

(b) Batch-level activities: performed each time a batch of goods is produced,

(c) Product-sustaining activities: performed to support the diversity of products in a
plant,

(d) Facility-sustaining activities: performed to support a facility’s general

manufacturing process.
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(3) Value Rankings
An ABC system identifies all the activities performed to produce and deliver the firm’s

outputs. This identification, however, does not guarantee that the activities are either
necessary or that they are performed efficiently. Many firms rank their activities
according to their value or efficiency or performance. These coding schemes can vary
from simple dichotomous ones such as value added/non-value added or

necessary/unnecessary to complex schemes using a 10-point classification.®

1. An activity required producing the product or improving the process; the activity
cannot, on a cost justification basis, be improved, simplified, or reduced in scope at

this time.

2. An activity required producing the product or improving the process; the activity

can be cost justifiably improved, simplified, or reduced in scope.

3. An activity not required producing the product or improving the process; the activity

can be eliminated eventually by changing a process or a company procedure.

4. An activity not required producing the product or improving the process; the activity

can be eliminated in the short run by changing a process or a company procedure.

Managers use such a value-ranking scheme to focus their cost reduction programs.
Identifying activities performed inefficiently highlights opportunities for process
improvements. Similarly, reducing resources devolved to performing activities that do
not create value for customers lessens the risk of accidentally reducing the perceived
functionality of output. Perhaps proponents of the value-added/non-value-added coding
scheme also implicitly believe it is easier to reduce the cost of non-value-added
activities that of value-added ones, though the empirical support for this belief is not

extensive.

% Robin Cooper, Robert S. Kaplan, Lawrence S. Maisel, Eileen Morrissey, Ronald M. Oehm,
Implementing Activity-Based Cost Management: Moving From Analysis To Action, Institute Of
Management Accountants, Bold Step Series, 1992., Ch.2 p.24.
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e) ABC Software

Most activity-based cost systems have so many activities or outputs that analysts cannot
use commonly available spreadsheet or database managers to calculate and revise easily
the costs of activities and outputs. Because ABC developments are relatively recent,
most firms have not yet adapted their existing financial systems to support ABC
analysis. Consequently, the majority of ABC systems currently are implemented using

specially designed stand-alone systems that run on a personal computer.

Several software vendors developed ABC products that a large organization can follow-
up the activity and outputs. The cost of the software should be carefully analyzed

whether the number of activities justifies the amount paid.

Another issue for software selection is that is should be interfaced with the existing
systems in the company. The software can be driven by manual input, however, an
interface is necessary in some cases where large amount of data is required. Most of the
software in the market have import functions that provides the data input via common

file formats, such as spreadsheets or text.

Some of the enterprise-level software producers have also built-in ABC capabilities.
This option should also be considered in cases where appropriate functions are available

for a complete ABC implementation.
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I1. ANALYSIS OF THE PRESENT SYSTEM IN THE
COMPANY

This chapter consists of the implementation of the previously discussed models and
analysis in a sample firm. The output of the case study is a management information
system based on computer software. Here, the software is developed on a widely used
business database tool. Although it can be used in combination with the existing
systems in the company, such as accounting system or the model can be imported on a
more sophisticated software development platform. In order to minimize the time spent
on programming and the software expenses, the software is developed on a commonly

used platform.

A. History of the Company

The Company started operations in 1989 in Istanbul as a Service Bureau for printers and
advertisement companies. Its first capital was 300 million TL and eight personnel were
working for a single shift per day. The Company's aim was to supply pre-press and
printing services to its customers. At the beginning the service lines were typesetting,
color separation, page design, and reproduction with both conventional photo-mechanic

and computerized machinery and equipment.

The Company's mission is to give the best quality to its customers in this particular field

of business with a high market share using the up-to-date technology.

Within the change in technology and the new demands from the industry the company
began to expand its business in the following years. After a two-year feasibility study,
the company invested three-million-dollar machinery including software and hardware,
this is the largest pre-press business in Turkey with the latest technology. After the
installation of the new system, all the manual production methods were changed by

computerized methods.

New technology brought the necessity of computer skilled human resources and the
very new technology; the suppliers of the machinery also faced difficulties in

supporting the production in The Company. During 8 months the setup procedures and
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the applications of expertise was carried forward to develop local solutions against the

possible problems.

In 1994, new management teams were organized to develop managerial skills and to
achieve a management by objective strategy in the company. The basic functions of the
firm separated and a transition stage from small business to mid-range business was
achieved with the growing managerial positions by separation of technical (related to

production) and managerial operations of the firm.

In addition, a management information plan is planned for the financial and
organizational structure of the company. However, the management decided that the
cost of such an operation was more expensive than the benefit of it. Therefore, the plan

was cancelled later.

The financial strength of the company comes from the owner, especially during the new
technology applications with the investment. The capital was first increased to 3 billion
TL in 1991 and then now it is 60 billion TL since August 1994. There are 54 personnel
working for the company in two shifts per day.

The Company is still developing professional standards for Turkey, which is essential in
order to meet world standards in spite of out-model technology depending on manual

operations.

B. Definition of the business

1. Printing Industry and Repro House Concept

The printing process traditionally is divided into four categories: design, prepress,

printing, binding.

The design phase is the publishers’ unique work on the planned product and classifying
the originals (pictures, text, drawings, page layout, etc.) that will be converted to the
final product, a magazine, book, brochure, newspaper, catalog, etc. The designer
prepared the inputs and the prepress process converts the original items into a semi-
product that is ready to be printed on paper. What are achieved in this phase is what you

see as the final product: text, pictures, layouts, and so on. Then the design is printed on
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paper, which is another complex process, and finally the product is by the finishing and

binding process.

The process of prepress systems is called re-production, which is re-producing the
originals as an organized output. Thus, the organizations established for providing

complete prepress services are called reprohouses.

The "Repro House Service" is, at first look, a complicated business, however, the
artistic nature of the business even makes the business more complicated and further
difficult to manage. Here, the management's sole aim will become the unquestionable

satisfaction of their customers according to the world standards.

In prepress sector, unlike European countries, companies and institutions are not
organized for an association for technology exchange, training, sector publications, etc.

This is the worst condition to establish for industry standards and to implement them.

We must note that, in this sector we must encounter with all types of people of all
different business groups. Therefore needs and demand will vary very widely. While
meeting the wide range of demands and needs of its customers, management has to be
very cautious for not to sacrifice from quality of any type. Keeping your customers
happy and satisfied is the main aim of any business; in this case the happy and satisfied

customers will come back and demand the same service again from the company.

The business is the most critical part of a whole publishing process because of the

creative processes in its contents.

2. The Steps of Pre-press and Printing Process 61

The steps involved during the printing process are shown on the table. The first four
steps are related to the design phase. From 5 to 12, the prepress steps are shown. The
11" step may also be performed in reprohouses. The last two steps are printing and
finishing processes, which are characterized according to the type of document

produced.

¢! Developed based on the following source: Derek Porter, Print Management, Pira International In
Association With McGraw-Hill Book Company Europe, 1994.
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1 Preparation of text Written documents required to be published.
2 Preparation of pictures | Photographs, graphics, etc. required to be published with the
and graphics related text.
3 Preparation of page The general form of the document (magazine, newspaper,
layout of the catalog, book, etc.) setting is prepared.
publication
4 Combining text and Placing the related text and images (photos, etc.) on the page
pictures according to the layout design
5 Color Separation of Digital or analogue separation of four-process colours (Cyan,
photographs. Magenta, Yellow, and Black) from the images (photos,
pictures, etc.) for offset printing.
6 Computerized page Preparing the page layout using computer technology with
make-up processes. specially designed software for page layout.
7 Computerized page Preparing the final page layout using computer technology
make-up processes with specially designed software and hardware for the final
page layout.
8 Proofing for quality The test of colours, placement of text and images in the final
control. page layout before the printing process occurs as a final
quality control.
9 Film output Producing the final pages on photographic films for printing
10 | Impositioning of the Placing the final pages on films for post-printing processes
pages for the printer. according to the publishing type specifications. (Magazine,
newspaper, books, brochure, etc.)
11 | Plate Processing for Preparing the final image of the pages for offset printing
offset printing using the film outputs on aluminum folios.
12 | Printing The final printing process of four-colour offset printing on
preferred paper type.
13 | Finishing and Binding | Final stage of the whole process is binding and packaging the
publication.

Table II-1: Steps in the printing process.
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C. Company Analysis by Model

The model we developed at the previous part now can be applied and the company can
be put under investigation. The following techniques are applied during the company

evaluations:

(1) Interview with the key-management: The current system implementation, current

issues on the current control systems are discussed and evaluated.

(2) Work Flows: Current work flow (processes) of vital business cycles are evaluated

and documented.

(3) Plant visit: An inspection at the operational level for the current control systems and

pointing out for improvement opportunities.

1. The Analysis of MRP II Model

a) Business Plan - Objectives and Targets

The owner of the company desired recognition as a strong pre-press service company
within five years. In order to fulfil this objective company has enough resources in
terms of both the necessary experience and the required level of technology. The
increased capital level had been used to purchase the crucial element of the industry that
was the technology. Since in this industry computerized and digital methods are the
distinctive factors among other companies, this was a very positive approach for

improvement of the market share of the company.

b) Sales and Operations Planning

The target market seems to vary according to different demands of the different
business groups. In order to meet the demands the company should always be creative

and ready to the changes. They should be innovative and customer oriented.

The Company has a relatively high market share in this sector however, the small firms
with a primitive technology usage can still be in the market with their relatively less

charges from their customers while sacrificing from their quality.
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The market growth rate is expanding since the methods and the instruments used in this
industry have begun to be used very recently. Of course, this position implies new

investments in order to stay competitive and keep the market share high (even higher).

The company is thinking to diversify its business by making investments in also
packaging design sector. We both think that the publishing and printing sector is still
growing and have far away to maturity. Therefore being in this sector with these

distinctive advantages will make the company even more profitable in the near future.
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Impact of Each Sector

(+) Opportunity (-) Threat

Socioeconomic

Due to the expansion policy, The Company will
create new jobs in the country.

High inflation rate, economic instability will cause
revenue losses.

Technological

The Company's methods and know-how could be
observed and imitated by the less experienced pre-
press companies giving them a new vision and scope.

Rapid changes in the technology require new
financial resources to keep the existing hardware and
software up-to-date.

Being a multi-service company gives a wide range of
customer profile while the management of the
services becomes more complex.

Investing to the qualified personnel which is very
crucial in this sector increases the costs while training

New technology gives a competitive advantage over
the competitor for certain services.

Customer

Most of the customers are not aware of the changes
and the improvements in the technology, so The
Company.

Sophisticated customers requiring the detail and
technology oriented work are the best customers of
the company.

Supplier

The Company is training its own engineers for the
support and maintenance of the existing equipment
because of the Turkey’s lack of high-tech support and
SErvice resources.

Since the company is able to import directly from
their suppliers in far east, this forms a big advantage
for them. They don't have a supplier in Turkey.

Competitor

There are a lot of small firms in this sector, but The
Company has a different role and place among the
others with its high technology and instruments. The
competitors' target market mainly consists of small
companies with small budgets.

Table I1I-1: Environmental Threat and the Opportunity Profile® for the Company

621 awrance R. Jauch, William F. Glueck, Business Policy and Strategic Management, McGraw-Hill
International Editions, 5th Edition, 1988, Ch.4 p.139.
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Marketing

Marketing section of the company is not enough to
show customers its distinctive advantages because of
the limited number of personnel.

The target market as we indicated above consists of
sophisticated customers. It is a very customer oriented
market. This brings high variety in the service
facilities (very costly).

At the stage of expansion The Company needs an
intensive advertising campaign that we believe lacks
in the company.

Publications targeted for up-scale should be used as
an advertisement mean, as well as direct mailing of
brochures. However, we suggest that a promotional
meeting can be organized to show the resources of the
company.

R&D

The Company has a research and development
department for the application of new technologies to
the existing production system.

The Company made reliable analysis for needs and
demands of their customers.

Operations

Expanding managerial positions gave the opportunity
to foresee the changes and the demands of the
business groups as well as internal monitoring.

Since the quality is so crucial, The Company assigned
a quality control manager to its content with the
necessary measurement instruments related to the
existing technology.

Recruiting

A personnel recruiting system is established to clarify
the personnel job definitions to hire new personnel
according to the job standards.

New personnel need additional training time out of
the actual productive time.

Table III-2: Strategic Advantage Proﬁle63 for the Company Ltd.

63 Lawrance R. Jauch, William F. Glueck, Business Policy and Strategic Management, McGraw-Hill
International Editions, 5th Edition, 1988, Ch. 5, p.180.
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¢) Demand Management

(1) Forecasting/Sales Planning

The customer profile is shown in the Figure I-29. The advertising agencies are the
highest group and the contents of the jobs are usually creative system work. The jobs
are received spontaneously from the advertising agencies and the production schedules
are sometimes changed in order to respond urgent orders. However, the general level of
the order level is communicated between the Company and the customers and an
approximation is performed. The seasonal fluctuations in order levels may vary
according to the client type of the advertising agencies.

The best type of customer profile for sales forecasting is the periodicals. Newspapers,
magazines, bulletins have specific date of issues and usually work on a contract basis
for a time-period.

The sales forecasting is achieved usually by analyzing the previous orders in number
and a forecast of the potential order level from the other type of customers. However,
except a few major customers, the printer, the industrial companies, and a portion of the
advertising agencies are non-repetitive customers.

The target of the sales forecasting is to reach the maximum production capacity, which

will be given in rough-cut capacity planning.

Companies Other Periodicals
%5 %3 %17

Printers
%30

Adwertising
Agencies
%45

Figure II-1: The customer profile of the Company Ltd.
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(2) Customer order entry and promising

The customer order entry is based on a manual system although existing accounting
software has an order entry module. The orders are written on pre-printed forms, which
have certain information about job contents and pricing. The date promised is given by
the plant supervisor and the timing is arranged according to the personal skills
developed. The computerization of the order entry is a must in terms of control of

operations.

d) Rough-Cut Capacity Planning

The capacity planning is calculated according to the vendor specifications of the
machinery and equipment. The maximum capacity is calculated with the assumption of
the job size is a four-color A4.% The plant is assumed that will produce complete jobs,
from the original level to the ready for plate level. The assumed daily capacity is 100
four-color-A4 pages including 500 pictures in it. The production is performed in two
shifts, in 16 hours.

e) Master Scheduling

The master schedule changes daily as the new orders are accepted. Typical life cycle of
a product is one day, sometimes three or four days according to the job contents. Some
brochures or catalogs may take a month in total. The master schedule is manually
prepared, and a computerized system is a must.

Jf) Detailed Material/Capacity Planning

(1) Material Requirements Planning (MRP)

In printing industry, the preparation of bill of materials is not as straight forward as in
the manufacturing industry. However, when we analyze the final product, we can
identify the processes or activities applied to the product in order to complete the whole
production steps. Therefore, first we have to identify the plant activities in order to build

up the final products. The following table illustrates a bill-of-materials showing the final

% A4 is a common standard of paper/page size which is 29.7x21 cm. The printing process is achieved by
combination of three basic colors, magenta, blue and yellow plus black for correction. Therefore four film
of A4 size must be prepared for a four-color printing process.
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products and the components that build them. In a manufacturing-firm, this approaches
quite straightforward, however, in the case the activities that built the final product is
listed. The raw materials are only used at the end, after the initial activities are
completed, and embedded in the related activity. Such as film-consumption is
embedded in the plotting activity. Later we will use detailed raw material-activities link

after completion of network diagrams.

Production Activities

o
% @ E g g 3
HHRAERaHARHAHAY

No |Product Measurement Base | Measurement |3 | g Els |5 |2 S (zl51% g 8|2 §_
I (A5 (B (elc(alz|=|e |5 e
E: L O |x S g g E g T
& E |k

1 Colour Seperation

1.1 | Four Color Separation Film Output cm2 X X X| X

13 Digital Output Film Output cm2 X X

2 |Digital Reproduction cm2

2.1 | Pictures Film Output cm2 XTXTXTX X XX XX

2.2 | Line Work Film Output em2 X X X X[ X

3 [Film Output Film Output cm2 X X X X XTX

4  [Studio System Work Operator Time minute X[ X

5  |Digital Reproduction for Proofing |Output size cm2 X X[ X X X[ X X

6 |Laser Output Fixed output size XX

7  |Film Proofing Fixed output size X

8 [Digital Proofing Output size cm2 X X X

9  |Digital Impositioning Fixed output size XTXTX XX XX

10 |Backup & Storage Computer File size MB X

Table III-3: Bill of materials in the prepress plant.
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The raw materials used during the production are as follows:

No |Type Description Machine Process

1.04 12" Film 30.5 Dolev 800 Plotting

1.05 20" Film 50.8 Dolev 800 Plotting

1.06 33" Film 83.1 Dolev 800 Plotting

1.07 15" Film 38.1 Dolev 200 Plotting

1.08 |Films MatchPrint Film Cyan MatchPrint Film Proofing
1.09 MatchPrint Film Magenta MatchPrint Film Proofing
1.10 MatchPrint Film Yellow MatchPrint Film Proofing
1.1 MatchPrint Film Black MatchPrint Film Proofing
1.12 MatchPrint Film Base MatchPrint Film Proofing
2.01 A4 Paper Laser Printers Laser Output
2.02 Papers A3 Paper Laser Printers Laser Output
2.03 A4 Transparency Laser Printers Laser Output
2.04 A3 Transparency Laser Printers Laser Output
3.01 Cyan Iris 4047 Digital Proofing
3.02 Ink Magenta Iris 4047 Digital Proofing
3.03 Yellow Iris 4047 Digital Proofing
3.04 Black Iris 4047 Digital Proofing
4.01 Developer Film Processor Plotting

4.02 Fixer Film Processor Plotting

4.03 |[Chemicals Toner Laser Printers Laser Output
4.04 Dia Cleaner Scanners Scanning

4.06 MatchPrint Developer MatchPrint Film Proofing

Table I1I-4: Raw materials used during the production.

The raw materials used during the production are classified according to the material
types, workstation, and production activities. The materials are photographic film
media, special inks, paper and the chemicals for film processing which can be provided
by local distributors of the major vendors. The company also imported the raw materials
in blanket orders directly from the factories in far-east Asia; however, the consumption

rate does not justify the inventory cost, as the company management stated.
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(2) Capacity Requirement Planning (CRP)

The capacity requirement planning is performed manually. The calculation needs a
computer based order entry system and more algorithms that are complex. Although
capacity requirement planning needs the application of linear programming systems in
the plant, a detailed order entry system and activity networking would work in small
companies. The network activity diagrams will be prepared in the next section.

g) Plant Scheduling

The production plant schedule is based on the orders, and every order is a different job.
Each workstation in the plant is scheduled according to the daily job schedule.
Therefore, the job-shop definition of plant scheduling fits directly to the printing
operations.

h) Supplier Scheduling

There are five compatible suppliers for the raw materials. The volume discounts can be
obtained and the prices are very competitive by the number of the suppliers for
photochemical products. The company management reported that they have once
imported a huge amount of raw materials directly from a factory in Singapore, but the
local distributors can provide competitive prices and a just-in-time scheduling can be
applied in the case. The only missing point that the minimum inventory levels should be
entered into the computerized information system and the purchasing clerk should be
informed in such a case.

i) Execution and Feedback

We should first identify the business processes also showing the organizational
relations. Process maps are the best visual tools to draw the activities in a business
process with departments. The business cycles model is documented through the
process maps for the main business activities especially related with MRP II model,

such as purchasing and sales.

In order to use in rough-cut capacity planning, bill of materials and materials inventory
will be prepared. The product list of the firm will be documented and that information

later will be used for network diagrams and cost calculations.
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The activities found in the business cycles do not include the production activities. In
order to identify and document the production activities, network diagrams will be
drawn and with the plant observations and interview with the key production personnel,
the time estimates will be calculated. Those time estimates will be used in activity-
based costing, since each production activity will use the company resources (factors of

production).

2. Application of Business Cycles Methodology

The business cycles are discussed in the previous part. This study aims to compare the
current business cycles to the methodology and identify control systems applied at the
operational level. The operations of computer based control system is evaluated and the
combination of manual and computerized identified. Next part, the performance of the
current control system is evaluated and opportunities for improvements are presented as

well as organizational links are pointed out.

Board of Managers

General
Manager
Secretary
| I | [ [ !
Purchasing and
Production Manager Finance Manager Marketing Manager Administration Q":H;E:s':r"" R&D Supervisor
Manager
Purchasing L System
Production Supervisor| | Accounting Manager H Sales person Clerk Engineer
|
| | Accounting Sales person
Shift Supervisor Clerk ESecuﬁty
Accounting LI Pub!ic -
|| Scanner Il Clerk Relations Technician
Operators
L Customer Receptionist
Workstation r  Cashier Representative
—
Conventional - Collections
T Repro Cleaning
Digital
Photography

Figure II-2: Company organization chart.
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a) Revenue Cycle

1. Obtain order from customer
Customers usually prefer to send written orders via courier including the originals.
The common method is to ask on the telephone about the quantity of the order and
then place the order to be shipped. The customers are evaluated previously for credit
limit and reputation before they are entered into the computer system.

2. Check credit
The credits check procedures include two steps. First, the letter of guarantee received
from the customer is evaluated in order to determine the credit limit. Second, the
current account balance is deducted from the customer’s credit limit and if the order
amount including tax does not exceed the limit then the order is processed. The credit
limit is determined when the customer is certified as a new reseller.
However, this process can be done on the computerized system that on-line credit
details are provided to check the credit limit according to the account balance of the
customer. Periodic or on-demand reports can be produced to follow-up the payment
behavior of the customer.

3. Enter sales order
Documentation is prepared on the pre-designed forms including the shipping and
payment details. Although ordered services are not out of capacity or frequent back
ordering occurs, separate sales order and invoice procedure is applied. Therefore, all
the order details including freight charges, price extensions, payment options are
provided when the order is approved. The backorders are not traced.

4. Assemble goods for shipment
The final product (job) is packaged in the plant. Packaged product is controlled by
the sales representatives.

5. Ship ordered goods
Usually the customer picks up the finished jobs. However, in some cases the
company, in that case an independent cargo service or carrier loaded with the proper
bill of lading as well as a shipping order performs the shipping. The company pays
the freight charges to the carrier either, in that case it is written on the shipping order,

or by the customer depending on the destination.
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6. Bill customer
The billing procedure is performed with detailed payment options specified on the
invoice. In most of the cases the payment is received before the invoice is prepared,
therefore billing only completes the legal procedure.

7. Receive and deposit cash payment
The cash payments are received through the company’s banks or customer checks
and recorded daily in the cash flow books. The alternative payment method is
directly paying to the counter. PTT based payments are not accepted as a firm policy.

8. Maintain accounts receivable
Each cash remittance is credited and each sales amount is debited to the customer
accounts maintained by the computerized system. The company applies the open
invoice method in adjusting the account balance to reflect payments made by
customers. The monthly statements are prepared to confirm the closing invoices
against cash remittances made by the customer. This method simplifies the
elimination of conflicting invoice issues although requires matching procedures.
Since these procedures are performed by the computerized system, the additional
work is skipped.

9. Post transactions to the general ledger
The computer system can perform the posting procedures of sales and cash
transactions to the general ledger. Although a separate software module is available,
it is not used for posting procedures. The posting process is manually performed.

10.Prepare needed financial report and other outputs
The computerized system enables the users to generate frequently used financial and
other control based reports. Summaries of sales and cash receipts, monthly
statements, account balance information, etc. can be generated. The display of
individual accounts and related transactions are also available. However, the
utilization level is not sufficient although there are custom reporting facilities in
software.

11.8ales returns
The sales return case is discussed with quality supervisor. The computer-based

general ledger accepts sales return invoices against a pre-issued sales invoice. If the
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sales return invoice does not match, the invoice is not recorded. However, the
software does not control the process against invalid transaction.

12.Sales allowances
In case of sales allowances, in case of the customer claims a discount in prices, the
customer prepares a price-fix invoice against the firm’s sales invoice. The
computerized system allows the processing of such invoices against a sales invoice.
In case of volume discounts on the ground that a customer has an outstanding
performance during a period, then a bonus invoice is prepared by the customer in
order to receive credit.

13.Miscellaneous cash receipts
Sales of fixed assets, income from investments, bank loans and similar cash receipts
are recorded in the cash receipts journal entry in the computerized system. Then
several reports can be generated by the system in order to keep track of the cash
receipts including the legal procedures on daily cash bookkeeping.

14.Back orders
The computerized system is not designed to follow-up open orders in order entry
pool. Therefore, the back orders are not followed by the computerized system.
Manual procedures are also unavailable.

b) Expenditure Cycle

1. Recognize need for goods or services

The warchouse clerk regularly checks the inventory records. The vital items are
inspected by the computerized system. The system can keep the track of the spare
parts, merchandise, supply and raw materials according to their safety levels, reorder
levels, etc., however, these functions are not used. When an item’s on-hand quantity
becomes critical, then the warehouse clerk alerts by generating a purchase request.
Routine control reports also available for the warehouse clerk.

Services are acquired on a continuing basis, such as utilities as well as non-
continuing services such as audit services. The manager of a department initiates the
need for a service. A purchase requisition is prepared manually system with the

detailed information.
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2. Place order for goods or services
The purchasing process for goods and services are placed through a central
purchasing clerk. The purchase requisitions are collected and the order authorization
is given by the administrative manager. The purchasing clerk then processes the
authorized requisitions. The purchasing clerk decides which purchasing procedure is
applicable to the requisition. There are three procedures applied: direct, bidding and
retailing.
In case of direct purchasing, usually the purchasing records are searched and a
previous supplier for the items requested is selected. Then the purchasing order is
placed for that supplier. Here the purchasing clerk evaluates the past performance of
the supplier. If a previously approved supplier is not available, then more effort is
spent on collecting supplier information.
In case of bidding, the bidding procedures are applied and the possible suppliers are
known, those companies are invited to the bidding or the purchasing is advertised by
calling candidate companies. The selection criteria are determined before the
bidding is opened. The sales proposals of the suppliers are compiled and a bidding
committee selects the appropriate supplier. Finally, the purchasing clerk places the
purchasing order based on the bidding committee decision.
The retail purchasing procedures are applied when the small equipment or small
expense items are to be purchased. In some cases, a purchasing clerk has to visit the
possible suppliers’ sites or simply do shopping for the small items in quantity and/or
in value.
The large purchases such as raw material purchasing is subject to the upper
management.

3. Receive and store goods or accept services
When incoming goods atrive, they are accepted if they can be matched to order
documents. The purchasing clerk controls the details of the order; therefore, the
incoming documents such as bill of lading can be compared to the original
purchasing order. If the quantity, price any mismatches are found then the goods are
not accepted.
Raw materials, film, and such materials are inspected in the plant to match the

quantity received and the quantity written on the incoming documents.
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The incoming good are then unloaded and periodically, once a week a receiving
committee counts the quantity received, inspects for damage and checks to see that
all the goods or materials conform exactly to the specifications in the order.

If the receiving committee confirms the goods received, then a receiving report is
prepared, and the goods are sent to the warehouse.

The recipient department and the feedback on duration approve the acceptance of
the services or quality is given to the management (Administrative Manager).

. Ascertain validity of payment obligation

The purchasing department accepts the suppliers’ invoices. The invoices compared
with the actual purchasing orders in terms of pricing, payment options, items
ordered and quantities. Inconsistencies or conflicts are resolved with the supplier
and the invoices are sent to the accounting department with a payment approval
document. The invoice approval can be given by the General Manager.

Prepare the cash disbursement

The payments are planned according to the payment options specified on the
invoices. The General Manager weekly approves the cash flow. The payment
method can be either bank-transfer or company checks. The cash flow is recorded
on the computerized system, each invoice entered must be matched to a purchasing
order, and each payment must be matched to a purchasing invoice. Actual cash flow
can be followed up through the system generated reports.

Maintain accounts payable

Accounts payable is maintained for each supplier as a computer file and the invoices
received, cash disbursements made are recorded. The account balance can be
maintained on-line through the computerized system.

Post transactions to the general ledger

The account payable transactions are posted to the general ledger accounts through
the computerized system, by a special software program developed for that purpose.
Invoices, cash movements, etc. such transactions are posted to the corresponding
general ledger accounts defined by the accounting department.

Prepare needed financial reports and other outputs

The computerized system enables generation of various reports on payables and

cash disbursement transactions.
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9.

10.

11.

12.

13.

Payroll disbursements

The payroll calculations are performed by a separate software module anc the
posting to the general ledger procedures are applied by another software module.
Expense distribution

The expense distribution is maintained by manually. Each purchase requisition is
subject to a recipient department and unit. Eventually, the recipient info is also
carried through purchase order, receiving, invoice and cash disbursements and
finally this cost information is posted to the general ledger by a cost center
classification data. Therefore it is possible to generate reports through the general
ledger and appropriate costing information is posted to the corresponding accounts.
Purchase returns and allowances

The purchase returns are invoices against a supplier and recorded as a purchase
return invoice into the general ledger. The purchase return invoice must be matched
with a purchasing invoice in the system. Then the accounts payable are updated
automatically by the system and a posting transactions are recorded to the general
ledger.

Miscellaneous cash disbursements

Miscellaneous cash disbursements have to be made against a purchase order and a
supplier’s invoice. Bank commissions and such financial expenses are recorded
separately in the cash disbursement journal.

Petty cash disbursements

The accounting department administers petty cash. The disbursements are approved
weekly by the plant general manager and the expenses are recorded in the cash

disbursement journal.
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Figure 11I-3: Software modules that generate general ledger transactions

¢) General Ledger and Financial Reporting

1.

Collect transaction data.

The source that feeds general ledger system is illustrated in Figure II-3. A separate
software module called integration module can initiate the collection of the
summarized data. The individual transactions can be summarized and posted to the
corresponding general ledger accounts specific in the integration module. However,
this feature is not used, instead manually the data is entered into the system.

Process transaction inflows.

The collected transaction data can be posted automatically by the software therefore
additional controls are not required as it is in manual systems. However, manually
prepared transactions have to be controlled (debit amounts equal credit amounts,
eligible account names used, etc.) when they are entered into the system. However,
after the posting is performed, a trial balance or single account listings can be
generated from the computerized system for additional controls. Although such
features are available, they are not use because of the lack of experience on such
systems.

Store transaction data.

The computerized system automatically keeps the track of the posting process in an
audit trail. When the posting is initiated, the posted transactions are stored in
corresponding accounts. Additional processing is no longer necessary.

Maintain accounting controls.

Although computerized system eliminates much of the accounting controls, periodic

controls are necessary to follow-up the posting processes not only computer errors
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but as well as entry errors. Periodic controls can be performed by trial balance
reports.

5. Generate financial reports.
Financial reports can be generated from the computerized system for bot legal
controls as well as managerial controls on the firm activities. A variety of
managerial reports is available for the management.

6. Classify and code transaction data and accounts.
The classification of accounting system highly standardized by the Turkish Uniform
Accounting (THP) regulations. However, accounts should be carefully classified
according to the company needs for reporting. Customer, supplier, inventory
accounts and coding methodology in the computerized system must be consistent,
easy to understand and operational. The coding in the inventory is confusing and it

is very difficult to find out the duplicate codes used for the same items.

3. Network Analysis

In this section, the plant activities are analyzed by documenting the activity networks
according to the products, and the time consumption of the activities is measured by

sample jobs.

As the first step, all the individual activities that must be performed to complete the
final product will be analyzed and the planned sequence of these activities on a network
will be shown as network diagrams. The timing of each activity will be measured and
the variations will be estimated. This information will be used to schedule the activities

in the plant.

The monitoring of the activities will be performed on computer software that we will

develop for the implementation of the model.

The activities needed to complete the final products are documented as network activity
diagrams and process charts as shown on the following figures. The list of the products

is taken from the bill-of-materials table in the previous section on MRP II.
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The time spent for the performance of the activities to produce, the products are

measured with the typical setups and expected time is calculated. A sample is given in

the table below for A4 size reproduction product. A complete set of the measurements is

presented in the Appendix III.

Activity Description Optm;!_stlc Most Lllfely Pess:ml§ltc TE
ime Time Time
Inspection 10 10 10 10,00
Conversion 2 2 2 2,00
Scan 7 14 35 16,33
Copy 45 7 14,5 7,83
Control 4.5 1.6 1,5 2,00
Application 1 2 5 2,33
Computing 4 6 12 6,67
Final Control 2 25 4 2,67
Backup 2 4 10 4,67
Plotting 5 5 5 5,00
Film Processing 4 4 4 4,00
QA 5 5 5 5,00

Table III-5: A sample table of expected time calculation.

The networking technique provides us a calculation model of the activities. However,

this is not a one-time calculation. As we feed the network system each time, a job is put

into production. We can calculate the time estimates and the cost information

continuously. With the following costing model now we can conclude the company

evaluation.
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4. Activity-based costing in the plant

The identification of the outputs produced and the related production activities are
documented in the networking section, therefore this step is already performed for from
activities to product stage. However, the mapping of the usage of organizational

resources to these activities will be performed in this section.

As we concluded the plant activities and the business processes, we can prepare the
model for the calculation of the product costs. Linking the activity costs to the outputs,
via activity cost will also be performed by the computer software according to the
model developed in the next part. A more detailed cost analysis requires ABC software
designed for that purpose specifically. However, as a general view, we can see that the
activity cost for the network can be calculated with the assignment of resources. A
sample can be seen on the next page. All the activities should be analyzed according to

the specifications given in the table.

The value added/non-value added classification is derived from the activity-based
costing approach, however, in the case, all the production activities are value added.
Therefore, there is no need for this classification. However, for further study on ABC
systems will all of the activities in the company. In this case, the business processes will
be the reference points. The information is entered into the software and further
calculations can be obtained. The reports are the outputs of the system such as the

comparison between the actual and the planned time estimations.
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Organization unit

Production

Business Process Plotting
Factors of production
Direct Material Plotter Film
Direct Labor
Labor hours 2
Labor grade Plotter Operator
Direct Technology
Machine Type Plotter
Number of machines 1
Capacity (machine hours) 80x A4

Unit of capacity

81x111 cm film size

Description of input/output

Film ready to be processed

Quantity per unit of capacity

Variable

Facilities

Electricity (2500 W)

Directly traceable overhead expenses

Time

Elapsed

Process

Value added/non-value added indicator

Value Added

Quality Measured at the end, depends on film setup used
Inputs/outputs

Frequency Per half an hour

Unit of measure cm?

Sources of input and destination of output

RIP, workstations to film processor

Volume

Per cassette loader

Table III-6: Sample activity analysis and information for the software.
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I1I. A MODELLING APPROACH TO THE INTEGRATION
OF CONTROL DIMENSIONS

A. Systems Modeling

After discussing the control systems and models of MRP II, we can initiate a series of
work steps in order to develop the control system. We can start by giving a definition of

what is a system.

A system is simply a group of elements that are integrated through the common purpose
of achieving some objective.65 Moreover, a business also a system, it has several
components or sub-systems such as marketing, production, accounting, etc. All these

work together to create profit that benefits the employees and the owners of the firm.

less

Strategic Planning

)
% more
Operational Control

Transaction

proi:essing Operations
system

Figure 11I-1: Relation of information systems to levels of organization

65 Raymond Mcleod, Jr., Management Information Systems, Maxwell Macmillan, 1986. p. 11.

~107-



Every business system depends on a more or less abstract entity called an information
system. This system means by which data flow from one person or department to
another and encompass everything from interoffice mail and telephone links to a
computer system that generates periodic reports for various users. Information systems
serve all the systems of a business, linking the different components in such a way that

they effectively work toward the same purpose.66

As we have discussed in Chapter II, the control systems have basic characteristics such
as a standard for acceptable performance, a method of measuring actual performance, a
means for comparing actual performance against the standard and a method for
feedback. From this point, we can conclude that the MRP II model provides us the
information system needs for controlling the different functions of the business system
in coordination with the business plan. The operational information is provided within
the business cycles, and business processes. The production control scheduling and is
provided by networking techniques and the cost of the whole system activities are
calculated by activity-based costing techniques. Those concepts, although they may
seem different, they intersect in certain points such as business processes and activity
classifications. The intersecting points will be considered as previously performed by

the previous business system.

The Figure III-1 tells us what we have achieved by so far. The transaction processing
systém achieved by an accounting information system, the data is collected by an
information system, which is MRP II for management control. As we have noted that
MRP 1I is an information system operating on the business processes, a data collector
for a complete information system. It combined the other techniques and the models
covered in this study. The following figure also shows that how the business plans
effects the production decisions in the company. The top-down approach presented here
should also be designed bottom-up as the previous information system hierarchy is
developed as a MRP II model to control the company operations and follow-up the

deviations with the business plan.

% James A. Senn, “Analysis and Design of Information Systems”, McGraw-Hill Publishing Company,
1989. p. 16.
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Company Strategy Demand Forecast

Establish budgets and

guidelines to coordinate Business Plan
functions

Establish the rate
for which production Production Plan
must prepare to produce

v

Master Production

Establish the
specific products to
be produced

Schedule

Figure III-2: Business plan and the production schedule.

B. The Interpretation of The Models

1. MRP 11 Model

In order to identify how we will practically interpret and apply the MRP II model we

should develop the work steps according to the previously discussed models.

1) Business Planning: The company plans about the business should be documented
and the efforts should be spent towards the desired objectives. The business plan
may not be documented, however, interviews with the top management and the key

strategic points should be identified.

2) Sales & Operations Planning: This more operational level business plan and will be
derived from the capacity plans and the market situation. ETOP and SAP analysis
will be used in order to identify the market position and the company structure.

3) Demand Management
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4

3)

6)

7

a) Forecasting/Sales Planning: The target customers and the level of demand for
the company products should be investigated and identified according to the
sales reports and interviews with the company sales/marketing executives.

b) Customer order entry and promising: This system is the key strategic point of
the information system as well as the MRP II model. This process should be
identified as a separate business process.

Rough-Cut Capacity Planning: This is an estimation of the plant capacity for

maximum level of output and usually determined according to the machine vendors’

capacity specification. However, the actual capacity must be measured for accuracy.

Master Scheduling: Especially companies working with inventories the master

scheduling is vital, because it matches the capacity for a period, the inventory at

hand and the customer demand for a certain delivery time.

Detailed Material/Capacity Planning

a) Material Requirements Planning (MRP): The bill of material is the heart of this
step in order to accomplish the production level specified in the master schedule
step. It combines the production needs, maintenance and spare part necessities to
achieve the planned delivery times.

b) Capacity Requirement Planning (CRP): The master schedule again interpreted to
predict how much capacity will be required and when. The production routings
and time estimations is vital for this step.

c) Plant and Supplier Scheduling: The plant analysis should identify whether the
production type is a job shop or a flow shop. A careful activity analysis should
be documented for further analysis. The supplier scheduling is the concern of
MRP II and JIT/TQC concepts and means of detailed supplier information must
be provided by the system

Execution and Feedback: The execution of the final information system, by nature,

will be performed on computer software developed for calculating the time

estimations, capacity analysis and work load and scheduling.

The execution of the MRP II model on computer is not a sufficient factor for a

successful system design. The business processes should be identified in order to make

the model work in the organization. Therefore, we should first identify the business

processes and information flows showing the organizational relations. Process maps are
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the best visual tools to draw the activities in a business process with departments. The
business cycles model is documented through the process maps for the main business

activities especially related with MRP II model, such as purchasing and sales.

2. Business Processes by Cycles

Universally most of the control systems focus on two vital business functions: sales and
purchasing. The financial reporting function also interconnects those two functions.
Therefore, the focus will be on the sales, purchasing and as a complementary function

the financial reporting

In order to prepare networking models of these functions, the major steps in the model
will be applied to the firm and a process mapping software will be used to document the
corresponding production activities. The organizational links will be documented by
flowcharting software and the plant observations will be documented as capacity

analysis.

3. Networking Techniques

However, the activities found in the business cycles do not include the production
activities. In order to identify and document the production activities, network diagrams
will be drawn and with the plant observations and interview with the key production
personnel, the time estimates will be calculated. Those time estimates will be used in
activity-based costing, since each production activity will use the company resources

(factors of production).

The steps for designing a PERT/CPM network are shown on the Figure I-34. The
activity analysis is the first step in order to identify the activities, routings, and the time
estimates for typical products. In order to measure the activity timing, sample jobs
should followed-up in the plant and then as the last step, the planned and the actual

performance should be compared against the measured typical job samples.

The methodology focuses on the networking model in order to identify major activity,
process, and workflow where the controls will be located and how the data generated

will be gathered. The company is reviewed in terms of work processes and control
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points and compared with the universal model. The organizational relations between the
departments are also evaluated under the MRP II study. The activity maps will be
prepared by interviewing the key managers in the company, especially the information
systems manager in order to receive the workflow information in a compact form. After
the final review with the key information personnel, the observations in the plant will

provide an opportunity to compare the process map documentation, provide naturalness

and control on the documentation.

Analyze the project by determining all the
individual activities that must be
performed to complete the project.

Plan the network ——— i

Show the planned sequence of these
activities on a network

> I

Estimate how long it will take to perform
each activity.

\ 4

Perform computations to locate the
Schedule —— critical path.

v

Use this information to develop a more
economical and efficient schedule

;

Use the plan and schedule to control and
monitor progress.

Monitor ———————

Revise and update the schedule
throughout execution of the project so
that the schedule represents the current
\ plans and current status of progress.

Figure III-3: The steps for designing a PERT/CPM network.
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4. Activity-based costing

The networking technique provides us a routing and timing model of the activities.
However, in order to identify resources used in the production and connect the activities
various factors of production we use activity-based costing techniques. In fact, the
following activity-based costing steps conclude the model. By designing an information
system and developing the computer software, we can feed the network system each
time a job is put into production we can calculate the time estimates and the cost

information. The major steps will

(1) Identify the activities performed to produce outputs, which are documented during

the bill of materials process.

(2) Map the usage of organizational resources such as labor, machinery, etc. to these

activities as outlined in the ABC section in Chapter IV.

(3) Link the activity costs to the outputs, via activity cost as for manufacturing

companies.

C. Model Development

The model is an interpretation of the MRP II model as an information system, which is
the base for the company’s control system over the operations. The various models and
techniques are used in -order to achieve universal standards. This model will be
implemented in a sample firm in printing industry, where job orders are always
different, scheduling is different for every order. However, the final products are the

same in terms of material but different in content.

The information flow between the MRP II and Business Cycles and Network analysis is
two-way. The following two techniques, in fact, provide methodological approach for

collecting the information necessary for MRP II model.

Starting from the model, we can develop software that calculates the cost of the
production activities and compares the planned time budgets with the actual. The
resources used during the production can also be calculated for the cost optimization. In
addition, a connection between the functional organization as described in MRP II

model, the information flow can be established in order to coordinate the business
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