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INTRODUCTION

Privatization of public enterprises and private
entiepreneurship are today two concepts that attract
growing interest in many regions in the world, not least
in those countries which are undergoing the transfer from
a planning economy system to more market oriented economi-
es. We find this new development both in African and in
European countries and it is basically an attempt at
increasing industry productivity and effectiveness.
Successful companies in this development process can be
characterized by some basic features: they are cost
competitive, they adapt quickly to changing market
behaviour and demand and they can mobilize human resour-
ces for creativity in business development.

A market driven company differs from a budget driven
company in one very essential way: the performance of the
market driven company creates an immediate reaction from
the market, a reaction that can be easily measured by the
revenue flow. The performance of the budget driven
company, on the other hand, is measured by the degree of
how well budget plans are being met. As a consequence, a
public-owned, budget driven factory may produce at its
full capacity even if there is ro offset potential on the
market.

This basic difference between market driven and budget
driven companies has one important consequence: as costs
and revenues are directly linked to each other through the
market process, there is one uniformly measurable paramet-
er, viz. the cash~flow. This provides the opportunity to
measure and evaluate productivity and performance of the
company’s activities as well as wutilization of the
company’s resources. Accounting control is therefore a
vital function in the private company, for cost control
but also to improve revenues.
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There may be different strategies for the various
privatization processes, depending on the level of
industrial development and economic system. But the basic
goal is the same: to improve total enterprise performance.
This improved performance should be achieved through more
economic utilization of resources, through a quicker
response to market needs and through increased creativity
in product and concept development.

A market driven company does not necessarily make less
planning than a budget driven one. But the nature of
planning differs: business planning with expected revenue
is the basis from which the production plans are formu-
lated. The planning as such is necessary for accounting
control: performance of the company is assessed through
the comparison between actual and planned performance.

The partly new principles involved in doing business in
a private company compared to state owned enterprises stem
from the fact that the company’s economy must be under
strict surveillance and control. Investments must be
profitable and costs must be balanced with revenues, at
least on the average.

Managers must not only be aware of these needs, they
must also be able to carry out management control. This
management control has a number of components: The manager
must understand which accounting parameters should be used
for productivity monitoring and which should be used to
monitor business performance. Certain parameters are for
example more useful for the measuring of resource utiliza-
tion while others provide more general information. And
with appropriately structured information that highlights
changes and unexpected events, the manger will have an
efficient tool for decision support. This again is of
vital importance for the private enterprise to enable fast
reaction to market trends, to spot internal inefficiency
or to find an optimal investment strategy.

Computerized systems for management decision support
have been in use for many years and a number of sophisti-
cated computer models have been developed for this
purpose. Due to technological constraints, these systems
were first available only on large main-frame computers.
With the microtechnology development, decision support
systems for managers are now available at a fraction of
previous costs.

It is, however, a fact that the diffusion of this kind
of management tools into developing countries has been
hampered for various reasons. Lack of knowledge about the
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systems’ capability, lack of understanding of management
accounting principles, necessary for making use of such
formal systems, lack of experience from using such systems
in the daily work lead to no or limited demand. The
subject of the management decision process and its related
problems in developing countries has not been treated to
the same degree as in developed countries and there is
therefore a lack of knowledge and, through this, difficult
to formulate and to articulate the needs of managers to
execute management tasks. Yet another reason is the fact
that many decision support systems, developed for use in
industrialized countries, show a lack of consistency
between information needs in developing and developed
countries.

In order to become more competitive with their colleag-
ues in the more developed countries it has been considered
important to assist managers in small and medium scale
companies in developing countries to develop their under-
standing of decision support principles. In conjunction
with this it has also been felt important to develop a
computerbased decision support system, based on modern
management principles and adapted to conditions prevailing
in many developing countries, to support managers in their
efforts to cope with the new business conditions in a
market economy.

For this purpose, a computer program has been outlined
with the ambition to become an efficient management tool
for decision support. The name of the program is IDSS, an
acronym for an Industry Decision Support System, and
intended to become an important tool for industry managers
in developing countries. Its cost accounting module will
thus help managers to spot inefficiency in their companies
and to take action. 1Iits investment analysis module,
designed as a guide for short term investments in produc-
tion equipment etc, will help managers to evaluate
investment alternatives and to make the choice that yields
the best return in total factory performance. IDSS uses
operating indicators and graphics in the communication
with users. The structure and part of the functions of
IDSS is a further development of ISICS, Industry Sector
Information and Control System, which is further described
below.

Experience from earlier attempis to introduce computer
based management tools in industry in developing countries
shows very clearly, however, that a mere computer program
alone is not a gquarantee for improved decision-making. The
computer program should therefcre be part of a total
offering, consisting of software, a detailed installation
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guideline and, what 1is very important, a management
training course where managers (and other decision makers)
will learn about IDSS, its features and functions and, in

particular, how these functions can help improve the work
of managers.




PART I: STATUS OF DECISION SUPPORT SYSTEMS

This chapter has the following content:

Introduction

Activity Monitoring Principles

Functional Requirements of Decision Support Systems
State of the Art in Management Decision Support

A Third Worid Perspective on Decision Support
Systems

Industry Sector Information and Control System
(ISICS)

Introduction

Even if there do exist definitions of what should
constitute a Decision Support System (see for example the
classical definition below), we should feel rather
unfettered in this study to the dogmatic interpretation
and it would be tempted to try a more pragmatic approach:
what are the information needs for an industry company
manager in a small or medium scale company in a third
world country, faced with contingencies and constraints,
partly unknown to colleagues in the more developed
countries?

Issues considered by managers in these companies are
often complex, ill-structured and interdependent, and in
combination with low awareness of management accounting
principles, there are often blurred opinions about what
are the information needs, in particular as it is often
unclear for what purpose the information is to be used. It
is therefore probably more adequate to start in the other
end and ask the question: what are the needs for making
better management decisions?

This leads us back to the concept of Decision Support
Systems and its already well established framework. After
a short discussion about the principles for activity
monitoring, one of the corner stones of decision support,
we will give an overview of the present DSS-status.




I.1. Activity Monitoring Principles

Activity Monitoring is a well estabiished concept in
management control and refers to how data is collected from
a flow of events or activities, how this data is structured
in a suitable form and how a decision maker utilizes this
structured data for decisions. The flow of events or activi-
ties may be a production process, activities within a project
or any kind of structured activities which can be measured
and compared to a plan. The decision maker may be a produc-
tion manager, a project leader or any person who has been

given responsibility for the effective fulfilment of the
planned activities.

The decision maker must, based on the goals for the
activities, decide which kind of events are to be monitored,
and how the captured data is to be treated to make relevant
information for the decision maker. This elaboration of data
may be time consuming and is often exposed to the risk for
misjudgment or misunderstandings. And when finally data is
available in the form of a report, it is not always trivial
to judge whether there is an out-of-line situation or not.

Computers have here proved to be very useful and to facilita-
te the monitoring.

A system for Activity Monitoring is therefore practically
always based on computerized data and can be schematically
illustrated by the following figure:

Goals & Plans

Information Decisions
Computer
y Execution
Data
Interface
T Signals \ 4

INDUSTRY ACTIVITIES
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Industry activities such as production, logistics,
marketing and sales etc. are emitting signals in the form
of cost of material/spare parts/equipment, of sales
revenues, of emergency maintenance etc. These signals are

detected by management, provided there are
suitable interfaces such as reporting procedures. The
signals are then available as (raw-) data and can be

processed, using a computer, to information. The informa-
tion is used by management as decision support. It should
be noted that both the signal interfaces ("reports") and
the computer programs must be defined in accordance with
the company’s goals and plans.

Activity Monitoring Systems

A general Activity Monitoring System can be characterized
by the following four basic features:

- the reporting procedures to detect and take care of
relevant signals

- the data base for efficient data storage and

retrieval

- the computer model to structure the. data into
useful information
- the pedagogic presentation of decision information

The four features will now be discussed in some detail.

Reporting Procedures

Not all signals being emitted from the industry
activities can be taken care of, some are not even
detectable! For example, low product quality may not be
detected until customers complain. Or frustration among
employees due to inadequate working conditions. These are
all signals which may clearly indicate some sort of acute
problems, but which are in practice impossible to register
in a formal monitoring s7stem. We are often restricted to
use quantifiable signals, i.e. signals which are or can be
easily transformed to numbers. Such signals are, for
example, the number of ad hoc repair hours compared to
planned maintenance.

This is of course a serious limitation in the computerized
monitoring system: the technology sets the limits as to
what kind of signals can be detected and captured. It
should, however, be pointed out i: this context. that
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- a computerized Activity Monitoring System (AMS) is
a decision support system, i.e. it must be assumed
that in_addition to AMS there are human beings (for
example managers) to deatect and take care of those
qualitative signals which may be of significance for
the company.

- the weakness above is probably compensated by the
ability of the computer to structure, compare and
present data in an easily comprehensible way (e.qg.
graphics).

It is important that the captured signals are in proper
accordance with the over-all goals and objectives of the
project. And reversed, it is not practical to set goals
and make plans if it is a priori known that the signals
required for evaluating the executed plans can not be
detected or captured.

It is also of significant importance that proper
routines and methods be used to detect and capture signals
in order to provide timely and accurate data for the
computer. This step is the most crucial in the whole
monitoring cycle as the accuracy of input data will
determine the information value for the decision maker.

Data Base

The data base has two main functions: to store planning
and actual (reported) data for each project for a number
of periods and to organize and structure data in such a
way that it is readily accessible from the computer
programs.

The Computer Model

The kind of information available for the decision
maker is entirely depending on how the computer software
has been designed to elaborate the input data. The most
common way is to compare actual results with planned date,
for example actual cost- for material with planned (or
budgeted) material costs. By comparing these two paramete-
rs the decision maker can observe if costs are out of line
or not.
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It is somewhat more sophisticated to let the computer
calculate and store the ratio between actual and planned
costs for consecutive reporting periods and present trends
for diiferent products. This will allow the decision maker
to direct attention to those products which will be most
out of line.

The disadvantage with this model is that 1is does not
distinguish between important and less important products.
The decision maker therefore has to compare the relative
costs of the products with relative product values. This
comparison is, however, a suitable task for the computer
and the monitoring system will become even more sophisti-
cated by the introduction of operating indicators.

An Operating Indicator (OPI) is a digit, calculated
from a simple arithmetic expression of parameters. Total
Factory Performance, for example, is such an operating
indicator, calculated from total sales revenue and total
production cost. With a suitably defined formula, the
Total Factory Performance digit should be equal to or
greater than one for a company to be successful. A great
number of variations is possible here, for example early-
warning systems with automatic comparison with performance
standards, classification of problem areas, continuous
product monitoring etc.

Operating Indicators can of course be defined for a
variety of activities, grouped in three main categories:

- OPIs for productivity monitoring
- OPIs for the monitoring of resource utilization
-~ OPIs for performance monitoring

Indicators for the monitoring and control of industrial
processes have been used for a long time. Today their
usage has been widely spread also to non-industry applica-
tions such as financial monitoring and control and to
project management.

Presentat.ion of Information

The ability of today’s microcomputers (PCs) to use
gr¢ phic presentation in the form of diagrams, curves, bars
etc and even pictures gives the decision maker a very
condensed piece of information. Indicating budget value,
for example, with a specific colour and actual value with
an other colour gives a very clear and easily interpreted
diagram for budget status at different time periods.
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I.2. Functional Requirements of Decision Support Svstems

The primary objective for industry management is to
plan operations so that business goals are achieved,
provided the goals are realistic and achievable, and to
take appropriate actions to follow the plans as they are
executed. If the goals are visionary and long term, they
will need to be divided into short term sub-goals which
can be transformed into very concrete action plans. The
range of a decision support system is primarily within the
short term horizon.

In the short time perspective, two basic types of
decisions can be expected to meet the company manager,
viz. decisions about investments and decisions about the
daily operations. Both types of decisions require a
mixture of knowledge and information. Knowledge is derived
from the manager’s own professional experience. Informa-
tion is available from the different sources which the
manager has access to such as market surveys, product
ce . logues and bankers investment rates.

whe most important source of information is, however,
the company‘s own operations/activities monitoring
system, giving financial status and trends as well as
indications of the company’s performance in production,
sales etc. Based on the information thus available to the
manager, he will need to answer a variety of questions
regarding the coming operations of the company. The
following are typical questions confronting the manager of
an industry:

In order to reach the short term goals, certain
investments will have to be made, for instance to
increase production capacity through the acquisition
of new equipment or to improve product quality
through replacement of worn-out machine tools. The
industry manager will thus decide whether this
investment can be economically justified with regard
to the business potential and the market situation,
e.g. will the market accept the higher product price,
a consequence of the investment?

A mix of products with different variable production
costs leads to different market prices. The manager
knows that the total revenue from the products needs
to cover the total fixed costs of the company. But
what are the minimum market prices for the products
to ensure this?
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Producing at maximum production capacity is not a
good strategy if the market potential can not absorb
the production output. When market price is set, a
certain production volume is implicitly assumed. But
how should the market price vary if a fraction only
of maximum production capacity is utilized?

These are all examples of questions which the opera-
tions manager needs to answer. A pre-condition 1is,
however, that he is aware of the current status of opera-
tions, e.g. costs and revenue, actual and compared to plan
but also the trend: insufficient reverue (to cover costs)
is less problematic if the trend is positive.

It is important to be aware of performance and produc-
tivity as well as the utilization of resources. An
efficient monitoring system is therefore a vital component
for decision support. In dgeneral, the following two
functions should be provided in a management decision
support system:

- monitoring of a company’s activities/performance
- analysis of planned investments

Monitoring company performance

means that actual costs and revenues as well as
manpower and maintenance are compared to plans and dis-
crepancies are reported. Reports are primarily in the form
of operating indicators, i.e. simple ratios or arithmetic
expressions which are well suited for graphic presenta-
tion.

The operating indicators should be used as early
warning signals, i.e. performance indicators which are
compared by the computer with reference values. It should
be possible to select those operating indicators which are
useful and relevant for a particular company. This will

ensure that only the most appropriate measures are being
used.

Operations data will pe kept for three years to make it
possible to compare results between years.
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Investment analysis

will be used to evaluate/simulate investment alterna-
tives. The critical variable to be measured 1is the
performance indicator, defined as total revenue divided by
total cost. With parameters such as total investment,
capital cost per year, interest rate, expected revenue
increase etc, the two performance indicators, with and
without investment, are compared. Certain parameter values
can be calculated to optimize the investment.

I.3. State of the Art in Management Decision Support

The classical definition of Decision Support Systems
(Sprague and Carlson, 1982) provides a framework for DSS
that consists of a model base, a data base and an inter-
face. During the 1980s, this framework tended in two
directions, Management Decision Support Systems and
Distributed Decision Support Systems, the difference being
that a communications base was added to the latter. With
the advent of inexpensive PC-communication networks, this
distinction has become less significant.

For Decision Support Systems in industry, the interface
and the data base are important as the variety of data
being emitted from the industry activities is substantial
(see figure below). The model base is build around cost
accounting principles which today are seeking new forms,
exemplified by OPT (Optimized Production Technology) and
ABC (Activity Based Cost-accounting). Ccncept such as
Contribution and Operating Indicators belong to the new
features being explored in these new models.

Contribution is a key concept in today’s cost accounting
systems. Definition may vary from company to company but
the basic principle is the same: costs designated as
variable are summed along the manufacturing path to arrive
at a direct cost. This cost is then subtracted from the
selling price to generate a contribution to cover the
overhead or fixed costs.

As a decision support tool, the Contribution concept
can be used as follows: when generating short term
production schedules wunder capacity constraints, a
decision must be made what products to manufacture and
which to postpone or drop. It may then be a plausible
decision to drop or postpone those products with the
lowest contribution and to focus on those which best
contribute to the company’s profit.
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ABC and OPT accounting principles differ significantly
from those traditionally provided by accountants in
industry. While these have focused on results and balance
sheets, driven by the needs to produce annual statuary
account reports, ABC and OPT have gained wider use as
decision support tools.

Johnson and Kaplan, who introduced Activity Based Cost
accounting (ABC), have highlighted the fact that costing
systems are used for three main purposes - external
reporting, operational control and product costing. Of
these, the element which has traditionally driven the
accounting systems design has been the need to report for
external purposes. As a result, the information available
for decision-making is often both inadequate and distort-
ed. Such distorted information is the result of accounting
nrinciples established decades ago, when most companies
manufactured a narrow range of products. Labour and
materials were the most important production factors and
overhead costs were fractions only of total production
costs.

Today, with increasing market competition and manufac-
turing automation, direct labour now represent only a
small fraction of company costs while expenses covering
factory support operations, marketing, distribution
engineering and other overhead functions have exploded. A
major new contribution now derived from the ABC-philosophy
is the development of procedures for detailed analysis of
overhead costs to identify the real cost-drivers. This
implies the sharing of overheads in costs related to
transactions or activities and costs related to volume. In
a final analysis step, both these overheads are allocated
to products.

Also the Optimized Production Technology (OPT) philoso-
phy is in conflict with traditional viewpoints. OPT thus
rejects contribution in its traditional form as a reliable
guide for measuring profitability. To optimize the
contribution from a production system it is necessary, so
OPT, to bring in the bottleneck concept: only through
examining capacity limits in bottleneck resources as well
as the rate at which different procucts generate contribu-
tion through their consuming of capacity in the bottleneck
is 1it, according to the OPT phrilosophy, possible to
generate a production programme which optimizes total
factory performance and profitability. OPT thus uses terms
as "return per factory hour”, "cos: per factory hour” and,
derived from these two, "throughput accounting ratio”.
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Neither the OPT philosophy ncr the ABC philosophy are
universal accounting recipes that guarantee higher
profits. They are potentially important as decision
support tools in a range of situations, given that certain
critical facters are present. OPT has its strongest use
under conditions of capacity constraints where bottlenecks
can be explicitly identified and where products and
production are relatively homogeneous. OPT works within a
short time horizon.

ABC is less restricted to short time frames and is not
corcentrating on capacity constraints. ABS is not either
restricted to homogeneity in products and production. As
ABC is concentrating on "cost drivers" 1its successful
application as a management decision support tool is
depending on the ability of managers to interpret the ABC
results and to take appropriate action. OPT 1is, in
comparison to this, more of a guidance tool for the
manager.

Both ABC and OPT have been formalized in computer
programs and are widely in use. In addition to these two
examples of recent development 1in decision support
philosophy, there are also other ccncepts based on more
traditional principles.

I.4. A third World Perspective on Decision Support Systems

Small and medium scale industries in developing
countries, facing the needs to invest in new technology
and preparing themselves to increased market competition
as the transition into market economies continue are in
great need of efficient management decision support
systems, both to be more cost effective and to reduce the
risk of too costly investments.

In practise, nothing would restrict these companies
from adopting the newest decision support systems such as
OPT, ABC etc. In reality, however, there are hampering
factors which would significantly reduce the benefit. Some
examples will illustrate this:

OPT is focusing on bottlenecks as capacity constraints
and it therefore becomes crucial to identify the most
important bottlenecks. In a typical industry in many
developing countries there are, however, many bottlenecks
which tend to vary in importance, depending on external
factors which can seldom be predicted or controlled by the
company .
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Neither OPT nor ABC have modules for data acquisition
but rely on the company’s general accounting system. But
in many developing countries, the collection and structur-
ing of accurate and timely accounting and operations data
is probably the biggest bottleneck!

Finally, the nature of decision support provided by
both OPT and ABC needs to be critically evaluated accord-
ing to current strategic priorities. In many small and
medium scale industries in developing countries, strategic
priorities are more than often subject to very short term
conditions such as the availability of electricity and
spare parts, adequate transport facilities, availability
of convertible currency for materials import etc.

These and similar conditions thus reduce the applica-
bility of the most recent decision support systems but
also more conventional systems for production management
control etc have been shown to fail as decision support
tools. ( A more detailed discussion on this can be found
in Lind, 1991). As this further underlines the need for
decision support systems, alternative methods for manage-
ment decision support should be identified.

In the next section follows a presentation of a system
for decision support, particularly developed as a manage-
ment tool for a developing country. The system has not
been primarily designed to be used on a company level but
focus’ on information needs and decision support require-
ments on more aggregated levels, for example in a mini-
stry. The basic design of the system, the Industry Sector
Information and Control System (ISICS), will, however, be
used as a starting point for the new development of a
management decision support system for small and medium
scale industries in developing countries.

Other decision support systems for the support of
strategic decisions on aggregate levels have been imple-
mented in, for example, the Egyptian Cabinet (Sherif,
1988). Decision support systems have also been developed
for regional planning in India, (Kaul, 1987).
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I.5. Industry Sector Informaticn and Control System
ISICS

Based on needs assessment from government in some
developing countries with a growing industry sector it was
evident that more accurate and reliable information was
needed for the monitoring of industrial activities and
industry performance. An adapted structure of the informa-
tion flow to the ministries of industry and similar
government bodies with planning responsibility of indus-
trial development would make >. possible to measure
performance of individual companies and to analyze perfor-
mance and productivity of different industry sectors. With
the advent of microcomputers, the development of solutions
to meet these needs have been facilitated.

ISICS, Industry Sector Information and Control System,
was recently developed to meet such needs, arising on
ministry levels. ISICS stores data about companies and
their performance on a -regular basis and provides differ-
ent kinds of reports about performance, productivity and
resource utilization per company or per group of companies
according to chosen search patterns.

A short notice in UNIDO‘s Microcomputer Monitor in late
1991 raised further interest about ISICS and there were
numerous inquiries from African as well as from Latin
American countries. Many of the inquiries focused particu-
larly on the need for performance monitoring on the
company level and weather ISICS was intended also for
inside company usage as a monitoring system.

As, however, the basic unit of ISICS is the company,
and information about company performance is aggregated to
higher hierarchical levels such as a ministry, the
functions of ISICS do not exactly match with all the needs
for a decision support system within a company. It has
therefore become evident that there are needs to develop,
based on the ISICS principles, a new system for perfor-
mance monitoring and decision support for small and medium
scale industries. The characteristics for such a system,
tentatively referred to as Industry Decision Support
System, IDSS, are thus outlined in this project proposal.

In August 1992, the first ISICS was installea, within
the frames of a UNIDO project, at the Ministry of lndustry
in a Middle East country and valuable experience has been
gathered for the benefit of the IDSS development. It has
thus become obvious that there is not primarily lack of
data that is most crucial but rather of accurate and
relevant information.
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ISICS has been developed to support decision makers in
their efforts to improve financial control of industrial
activities. A necessary condition for such control, based
on planning and feed-back of industry activities, is that
industry performance can be measured, that managers
involved are sufficiently familiar with management
accounting principles and that there is a technical
infrastructure to capture the flow of information. The
Industry Sector Information and Control System is a set of
tools to address these issues.

ISICS is designed to be used cn an aggregate planning
level. Ministries of industry require relevant information
from their subordinate companies and factories in order to
carry ocut their major task: to make investments in
industry infrastructure and to evaluate efficiency of
already made investments. The information flow is in
reality bi-directional: from the head organization in the
form of plans and directives, to the head organization in
the form of feed-back of actual industry performance. This
information circuit is crucial for any form of budget
control. In numerous organization in developing, but also
in developed countries this budget control is, in reality,
inadequate or non-existing. The effect is, at the best,
that productivity of financial investments is uncertain or
unknown. In the worst situations, being too frequent, lack
of reliable planning data make investments even counter-
effective.

ISICS data base provides information records for each
industry/organization unit. Each record has data about or-
ganizational belonging, sector/branch/product codes, type
of organization, serial number, geographic code, employ-
ment size, production achievement, project status (for
industry projects under implementation). Industry branches
and products are classified in accordance with the inter-
national classification system to enable international
comparison.

ISICS stresses simplicity in using. Users will find
simple ratios ("operating indicators”) as indicators of
industry performance and trends. This is different from
most other computer based solutions which are mostly too
complicated for unexperienced users. The ISICS package
furthermore includes a detailed User’'s Manual with
Installation Guidelines, Operation Instructions and
Functions Description.
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The basic idea of ISICS is to avoid sophistication and
complexity and to offer a tool that can pe implemented and
understood by middle managers in their day-to-day profes-
sional work.

The primary users of ISICS are ministry staff working
with industrial production planning, industrial strategic
planning, personnel planning, budgeting and financial
control, statistical analysis. But also universities and
management training institutes where students are trained
in industrial management through the simulation of
different scenarios.

(ISICS User‘s Manual is included as Appendix A)
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PART II: DESCRIPTION OF IDSS

This chapter has the following content:

- Tntroduction

- Development of ISICS into IDSS
- IDSS Operational Features

- IDSS User Interfaces

- IDSS Users and User Benefits

Introduction

The Industry Decision Support System (IDSS) is a new
concept, designed to meet the needs among company managers
of small and medium scale industry firms in third world
countries. The IDSS structure follows the model illustra-
ted in the previous chapter where activity signals are
transformed as data into a computer model and further
processed and structured into decision support informa-
tion.

IDSS development is conceptually based on ISICS which
means focus on the interaction between managers’ needs to
make business decisions and the ability of modern informa-
tion technology to provide this assistance with a minimum
of complexity and sophistication. in reality this implies
that the 1IDSS reports and output should be easy to
interpret, also for users with 1little experience of
management accounting. As an important complement to this,
the IDSS concept also includes a complete training
programme for managers.

Like ISICS, IDSS also addresses performance, produc-
tivity and utilization issues. In addition 1IDSS also
provides modules for investment analysis and price
setting.
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Development of ISICS into a Decision Support System

ISICS is a monitoring system that aggregates operation-
al data from individual companies to information about
companies and clusters of companies. This information is
made available to decision makers on high hierarchical
levels, for example at a branch organization, responsible
for industry planning within that specific branch, or at
a ministry of industry.

IDSS is partly a continuation of ISICS, downwards, as
it monitors industrial operations and activities within
the company and provides information for decision support
to those managers who are financially and operationally
responsible for the company. If the basic unit of ISICS is
the company, the basic unit of IDSS is the product.

The development of ISICS into IDSS will affect two
areas: the systems features will be modified, albeit to a
lesser extent than the ISICS functions, which will be
modified or replaced to meet the needs on the company
level.

Modified systems features.

ISICS 1is today available in a local area network
version only, allowing eight users to simultaneously use
the system. As IDSS will be offered also to small scale
companies it must be assumed that single user versions of
the system will be requested. IDSS will thus be available
in a eight-users LAN as well as a single user version.

ISICS has been designed with built-in protection for
misuse. A number of keys are therefore protected to avoid
false data or undesired functions to be activated. In the
multi-user version, tnree authority 1levels have been
defined to reduce the risk of unauthorized use of vital
information or the risk that basic parameters be changed
by mistake. These ISICS features will be further developed
in IDSSs.

IDSS will offer more functions (e.g. operating indicat-
ors) than can be expected to be used at every company. The
user will therefore have the option to specify, at 1IDSS
generation time, from a menu which functions should be
available. In case, at a later stage, additional functions
will be required, the installation procedure will be
repeated with the new functions added from the menu.
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changed ISICS functions

1SICS, developed to meet the needs for activity
monitoring and decision support on aggregated levels, has
functions which are only partly relevant on the company
levels. And reversed, additional functions will need to be
developed within the IDSS concept which have little or no
relevance on higher, agyregated levels. The following
table indicates which functions should be useful on the
two levels:

Function: IDSS: ISICS:

Investment analysis yes no
(short temm)

Price setting of products yes no

Performance Indicators for

- total factory yes yes
- total sales yes yes
- spare parts cost yes yes
- employment yes yes
- production to revenue yes yes

Productivity Indicators for

- labour no yes
- capital N YES
- equipment no yes

Utilization Indicators for

- capital N YES
- production time yes yes
- convertible currency no? yes
- local materials content no yes

Miscellaneous Indicators for

- ratio of administration workforce w YES
- ratio of production workforce no yes
- emergency service ratio yes yes
- added value grade no yes
- refinement grade NO YES
- profit margin yes yes
- optimal maintenance yes nc

- product contribution yes no

Reports on Operating Results
- changes from last year yes? yes
- per period/accumulated yes yes
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The basic structure of ISICS will thus remain for the
activities monitoring part of IDSS. In addition, however,
to the monitoring of company performance, IDSS will also
have a product performance monitoring part which informs
about the profit status for each product group. Result
reports such as Operating Results, Changes in Operating
Results, Operating Results for Period and Accumulated,
Operating Indicators will be basically the same. Minor
changes such as reporting periods and the possibility of
reporting for different product groups will be added.

Some reports will be deleted, for example Operating
Indicators for a Group of Companies. Also the company
classification system, a central feature of ISICS but with
no relevance in IDSS, will be deleted. lnstead, a product
classification system will be introduced, albeit 1less
sophisticated than the ISICS company classification. There
will be more graphic presentations of ocutput in IDSS
(bars, pies, diagrams).

A new IDSS function will be introduced, Management
Guidance, with the objective to assist managers in setting
adequate product prices and in analyzing short-term
investment alternatives.

I1.2. IDSS Operational Features:

IDSS provides two basic types of informztion to the

operations manager: monitoring information and gquidance
information.

Monitoring refers to information about how well (or how
bad) the company is doing and how profitable (or costly)
the different product groups are. There are different
measures for this. One such measure is Performance which
compares actual to planned results, e.g. sales perfor-
mance. Another measure is Productivity which compares
output to input, e.g. value of production compared to
value of salaries. Yet another measure is Utilization
which compares how much is utilized out of a given asset,
e.g. actual production time out of total available time.

All these are examples of operating indicators which
are calculated by IDSS and presented to the user, either
directly or in graphical form. A more direct type of
monitoring is provided through a number of reports such as
the result report, showing actual results per period for
a number of parameters (see below) or actual result
compared to planned.
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Also the different product groups can be monitored. The
measure is here Contribution which gives the difference in
value between sales price and variable costs. (Contribu-
tion means that each sold product with a sales price that
is higher than the total variable costs of the product
will contribute to covering the company’s total fixed
costs).

Guidance refers to the direct assistance that 1DSS can
give to the operations manager to assess the profitability
of a future investment or to decide the sales price for
one or more products or product groups.

The monitoring and gquidance information and measures
will now be presented in some more detail

Monitoring.

The basic pre-condition for operating a company,
regardless of what products or services it produces, is an
efficient accounting monitoring system which can give
information about costs and revenues, about loss or profit
and about the trends of these parameters. Because without
this very basic information, all planning for the future
will be hazardous. Without enough knowledge about present
status, any planning for the future will do!

Monitoring implies providing the decision maker with
information about actual trends regarding certain paramet-
ers. But the decision maker also needs to know how actual
results relates to plans. The decision support model,
presented in chapter I will therefore need to be modified
to serve as a proper IDSS model (next page).
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Goals and Plans

Planning
Data

' Informat. [

Computer Decisions

\

Data

Interface

Signals

INDUSTRY ACTIVITIES

The IDSS concept covers two principal parts of the figure
above: the computer model to take care of data and generate
information, and the interface module to collect the signals.
The following two components of the figure will thus illustr-
ate the IDSS-part of the decision support system:

lPlanning Data

Information
Computer

h

Data

Interface

TSignals

The responsible manager (the small company) or the
planning department (the bigger company) makes the operating
plan for the coming year, one plan for the whole year or
broken into periods (months or quarters of the year). This
planning data is entered into the IDSS database using the
Operating Plans register forms.
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Signals from the actual operations, detected and trans-
formed into data by the IDSS interface, are also entered
into the IDSS database. This interface is a similar set of
register forms, Operating Results, as used for the
entering of the operating plans.

Based on the planned and actual data, the IDSS model is
able to generate a variety of management deciSion support
information (see below). For investment analysis, specific
data has to be entered regarding interest rates etc.

Operating Planning data

IDSS will use the following planning (or budget) data:
- Revenue (export and domestic)
- Cost of Material (import and domestic)
- Cost of Equipment (import and domestic)
- Cost of Spare Parts (import and domestic)
- Cost of Energy
- Cost of Salaries
- Cost of Administration and Services
- Production Value
- Total Production Hours
- Total Maintenance Hours
- Convertible Currency Needs
- Estimated Sales Volume per Product Group

This will be recorded per product group and for the
company for each planning period (year, quarter or month).
In addition, some financial balance data will be needed
such as storage values at the beginning of the fiscal
year.

Operating Results data

Operating results will be captured and entered into the
IDSS data base to be used by IDSS for different types of
reports. As operating results will be compared to plans,
the same type of data will be recorded (see above).
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Reports

IDSS provides a variety of parameters to be showed in
the reports. While one set-up of parameters may be
applicable for one company, a somewhat different set-up
may be more appropriate for another. Therefore IDSS allows
the user to :pecify at installation time what parameters
to be used. The whole range of parameters are, however, at
the users disposal and can be activated and included in
the operations at any time after installation.

In the following, the different reports and parameters
will be specified and described.

CHANGES IN OPERATING RESULTS

This report compares the operating results between
current and previous year and gives the changes in
percent.

OPERATING RESULTS FPR PERIOD AND ACCUMULATED

The report compares Operating Results (actual) with
Operating plans, both for a specified period (e.g. month
of April) and accumulated from the beginning of the year
(e.g. for the period January to April). An index is used
to facilitate comparison.

OPERATING INDICATORS

The Operating Indicators are simple arithmetic expres-
sions for the measuring of company performance and produc-
tivity and of resource utilization. Operating Indicators
are given for the last three years, provided that data
needed for the calculation has been entered into IDSS
through the Operating Plans and Operating Results. The
following is a list of indicators which can provide the
operations manager with condensed and easily interpreted
information about performance, productivity and utiliza-
tion. For each indicator is suggested a reference value as
a comparison with the actual value.

Some Operating Indicators (OPIs) compare year end with
year start data. If there is inflation that can not be
neglected as the OPIs are calculated, the result will be
compensated for by an inflation factor. The inflation
factor is taken as the average value for inflation during
the year and calculated according to the following formula

Inflation Factor = 1+4p/2*100
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where p is the total inflation for the year. IDSS will
automatically insert the Inflation Factor to tiiose OPIs
wvhere it 1is applied. If no Inflation Factor is specified,
i.e. p is set to 0, then IDSS will not provide any
inflation compensation.

The operating indicators are listed below:

TFP - TOTAL FACTORY PERFORMANCE

Formula: (Total Sales Revenue) /
(Total Production Cost)

Used to: Evaluate total profit or loss.

Operating reference: Should be >1.

TSP - TOTAL SALES PERFORMANCE

Formula: (Actual Total Sales Reverue) /
(Planned Sales Revenue).

Used to: Evaluate sales output compared to plan.
Indicates how well factories can plan
revenues for a coming period or how the
company’s products are received by the
market. If this indicator is significantly
less than 1 then it indicates too optimistic
sales planning or that sales was hampered by
other factors. A company review is required.
This OPI has a built-in inflation compensa-
tion factor.

Operating reference: Should be in the interval 1 to 1,5.

SCP - SPARE PARTS COST PERFORMANCE

Formula: (Actual Spare Parts Cost) / (Planned Spare
Parts Cost).

Used to: Evaluate the cost of spare parts compared to
planned spare parts cost. A high ratio (>1)
may indicate that the general condition of
the production equipment is inadequate. A
too low ratio (<<1) may indicate that too
few spare parts have been acquired with the
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risk of increased machine break-downs in the
next future. This OPI has a built-in infla-
tion compensation factor.

Operating reference: Should be around 1.0

SLP - SALARY PERFORMANCE

Formula:

Used to:

Operating

(Actual Total Sales) / (Actual Total Salary)

Evaluate how much total salary is actually
involved to achieve the actual sales resul-
ts. All employment categories should be
included, i.e. production, administration,
management.

reference: Monitor trends with last year(s) and

with other companies in the sector.
Watch for over-employment, i.e. too
many employees are used to reach the
financial result. There may be
potential for rationalizations.

PRP - PRODUCTION TO REVENUE PERFORMANCE

Formula:

Used to:

(Production Value End of this Year - Stores
value of Pinished Products End of this Year)
/ (Production Value End of this Year. The
formula is identical with Total Revenue End
of this Year - Stores Value of Finished
Products Beginning of this Year) / (Produ-
ction value End of this Year.

Evaluate how much of sales revenues of this
year actually was produced this year and how
much was sold from last year’s production.
This OPI is -important as it indicates how
much of produced volume is actually sold.

Operating reference: Should be close to 1.
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LRP - LABOUR PRODUCTIVITY

Formula: (Total Sales Value-Total Material Cost) /
(Total Salaries). NB: Total Sales Value-
Total Material Cost is generally referred to
as Added value, i.e. the value that the
market is prepared to pay for the work done
in the factory as material undergoes a
process to finished product.

Used to: Evaluate how much value of work is produced
from one LS of salary. Substantial invest-
ment in automation technology will generally
result in increased labour productivity.

Operating reference: No value of reference can be quoted
here. Should be used in comparison
with other factories and branches.

CLP - CAPITAL PRODUCTIVITY

Formula: (Total Sales Value-Total Material Cost) /
(Total Capital)
Used to: Evaluate how much value of work is produced

from one unit invested Total Capital.
Improved materials control such as just-in-
time (JIT) methods, less material in stores,
quicker customer deliveries and control on
customer payments will generally improve
capital productivity.

Operating reference: No value of reference can be quoted
here. Should be used in comparison
with other factories and branches.

CPU - CAPITAL UTYXLIZATION

Formula: (Total Sales Revenue) / (Total Value of Raw
and Semifinished Material)

Used to: Evaluate how many times in a year the stock
of material is turned over into sales. The
general efficiency of a factory decides how
quickly the cost of material (which is the
same as lending money to the market) can be
returned to the company in the form of sales
revenue.
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Operating reference: The higher this OPI is, the higher

is the total efficiency of the
company. The target should be 2 or
above.

PTU - PRODUCTION TIME UTILIZATION

Formula:

Used to:

(Total Yearly Production Hours) / (Total
Available Production Hours)

Evaluate how well the available production
time is utilized. Too low figure (<<1) may
indicate severe production problems or
interrupts in material supply.

Operating reference: This OPI should be as close to 1 as

possible and definitely not less
than 0.8. Should be used in compari-
son with other factories and branch-
es.

CCU - CONVERTIBLE CURRENCY UTILIZATION

Formula:

Used to:

(Total Cost for Import) / (Planned Need of
Convertible Currency)

Evaluate how much of convertible (or "hard")
currency needs, planned at the beginning of
the year for the import of material, spare
parts etc. has actually been used for import
of material, equipment and spare parts.

Operating reference: This OPI should be close tc 1. A too

small figure may indicate that not enough
spare parts were imported or that not enough
convertible currency was allocated from the
financial system with the possible result of
material shortages or lack of spare parts.




34

LCU - LOCAL CONTENT UTILIZATION

Formula:

Used to:

(Local Material used in Production) / (Total
Material used in Production)

Evaluate how much in value of the finished
products that is built upon material acquir-
ed on the local market. There is generally
an industry strategy to set targets for
certain branches to reach a certain percent-
age of local content.

Operating reference: Refer to the specific strategies

that may apply for certain branches
and products.

ESR - EMERGENCY SERVICE RATIO

Formula:

Used to:

(Total Number of Hours for Emergency Repair)
/ (Total Number of Maintenance Hours)

Evaluate the share of emergency repair.
Emergency repair, which is unplanned and
therefore interrupts the production, is much
more costly than planned repair and mainte-
nance. A high rate of emergency repair may
indicate generally unreliable production
equipment. Experience shows, however, that
well structured maintenance procedures with
enough frequent preventive maintenance can
significantly reduce the need for emergency
repairs.

Operating references: Should be as small as possible.

PMN - PROFIT MARGIN

Formula:

Used to:

Operating

(Total Sales Revenue-Total Production Cost)
/ (Total Sales Revenue)

Evaluate the profit share of total sales
revenue.

references: Should be > 0.
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Three additional operating indicators will be included
in IDSS, viz.

- discrepancy between sales revenue and actual income
("customer payments”)

- ratio between total revenue from export and total
costs for import

- product contribution related to imported material

Product Monitoring

IDSS has the capacity of monitoring, in addition to the
total company monitoring, also 20 individual products or
product groups. For each of these products is calculated
product contribution, defined as sales price minus vari-
able costs such as material costs and those energy,
maintenance, administrative and miscellaneous costs which
can be assigned to the product.

For individual addressing of each product there is a
need to assign product numbers. A seven digit number will
be used for each product. The number will contain the
internationai code for branch and product in addition to
a company specific serial number. The international
classification will be of interest for the operations
manager to make comparison with external information for
similar products, e.g. international prices and costs. In
countries with private branch organisations, the classifi-
cations of products is often a prerequisite for organized
branch support (central stores for spare-parts, central
information of suppliers etc).

The concept of product contribution means that the net
profit of each product, defined as the difference between
price and variable costs (which needs to be positive!),
will contribute to the covering of the fixed costs of the
company. Product may thus be ranked according to their
contribution value: a product with a high contribution
value contributes more to covering the fixed costs than a
product with a lower contribution value.

High contribution may, however, be less valued. if it
makes more use of bottle-neck resources than other produc-
ts, thus preventing usage of resources (This is the basic
idea behind the OPT philosophy; see I.3). In analogy with
the OPT idea one should here qualify the contribution
somewhat more by also indicating, in the monitoring,
product contribution in relation to the hard currency
portion of the variable costs. This will classify product
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contribution with respect to the risk of shortage of
convertible currency which can, if one wishes to stick to
the OPT philosophy, be regarded as a bottle-neck!

IDSS will thus use three ranking methods for products
according to their potential contribution to cover the
fixed costs. The most relevant ranking strateqy may differ

trom company to company as can be seen from the example
below:

Three products are assumed.

Product one (P1l) has a contributicn of 100 per unit
Product two (P2) " 140 "
Product three (P3) " 220 "

Pl uses 20% of the company’s imported material
P2 " 40% "
P3 * 40% "

(Imported material is the company’s bottle-neck due to
hard currency constraints).

Total sales volume of Pl is 12 000 uniis p.a.
" P2 is 15 000 units p.a.

" P3 is 6 000 units p.a.
Ranking method: Pl P2 P3
product contribution per unit 100 140 220
total product contribution 26 45 29

in & of total contribution

total product contribution 1.3 1,1 0,7
in $ of import material

The example shows that each of the three products can
be regarded as the most profitable, depending on the
chosen analysis method. (P3 in the first ranking method,
P2 in the second and Pl in the third).

Guidance

The meaning of Guidance is that IDSS provides the
operations manager not only with monitoring information
but also with decision alternatives. Of course can the
manager decide to follow an other alternative. IDSS is for
decision support!
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IDSS provides guidance to the operations manager in
three situations, viz. in short term investments, for
price setting
and for the optimization of maintenance frequency. A short
description of the three IDSS functions follows below.

SHORT TERM INVESTMENTS

The most crucial question confronting an operations
manager who 1is about to make a decision regarding an
investment in, for example, new production equipment is:
Can this investment be economically justified? The com-
plexity of the question comes from the fact that many
parameters interact and create the uncertainty. The basic
question can be reformulated as How much revenue increase
is needed to cover the extra costs for the investment? If
the manager has an answer to this question, his decision
has been reduced to a marketing question: Is the market
potential there or Will the market accept a higher price?

The IDSS investment analysis model focus’ on the cash-
flow and short-term benefits rather than on long-term
capital conditions of the company. The more detailed and
strict investment analysis, requested for financial
control in medium and big companies, is not satisfied by
the IDSS model. As a tool to guide the manager in a
decision situation about an investment the IDSS model has,
however, certain credits: it gives instant answers,
different alternatives can be simulated and it can calcu-
late the optimal borrowing time for bank loans.

IDSS will need the following parameters to perform the
investment analysis: :

- estimated costs for the coming year

- estimated increase in revenue as a result of the
investment for the same period

~ investment sum

- if external bank loan: mumber of years

- interest rate of external loan

IDSS uses an analysis model where the two ratios
"revenue to costs"”, one without the investment, one with
the investment, are compared. If the comparison gives that
- the ratio of the ratios is greater than one, then the
investment can be economically justified.

Testing with different values of the input parameters
means that the IDSS investment tool can also be used as an
investment simulation model &nd assist the operations
manager in evaluating different scenarios. For example,
how much must revenue increase :f the 1nterest rete goes




up by x%. Or, which of two investment alternatives is the

best if estimated revenue can only be increased by y% through
the investment.

PRICE SETTING

For the small company with only one product, the question
of product price is relatively simple: the products contribu-
tion, i.e. product price minus variable costs, must be suffi-
cient to cover the company’'s fix costs.

But in most companies there are more than one product and
with different variable costs for the products, the price
setting becomes a question of optimization. The IDSS approach
to the problem is the following: the sum of the total yearly
contribution from a’l products, i.e. contribution multiplied
by sold volume, is compared with total yearly fixed costs.
Simulation with different product prices will guide the
operations manager to find an adequate price level.

The method, applicable for all the twenty products allowed
by IDSS, can be illustrated for two products as follows:

Price of Product 1

Price of Product 2
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The line (-indifference line") indicates total company
loss to the left, total company profit to the right of the
line. With a given price for Product 2 and with the help of
the indifference line we can thus draw the conclusion from
the figure what price will be needed for Product 1 in order
to avoid a loss. Increasing the price for Product 2 will
allow a somewhat lower price for Product 1 etc. The IDSS will
make this analysis for up to twenty products.

The product price is based on the assumption that a
certain volume will be produced and sold, often at maximum
production capacity. If only a lower volume can be produced
because of production interrupts, missing material etc, IDSS

can propose a price adjustment, based on the following
figure:

Profit

high price

/

| volume
| (max)

low price-”)

Loss

The figure shows how total product contribution increase
with increased volume sold. Depending, however, on the price,
the product contribution may or may not be sufficient to
cover the fixed costs and lead to profit in case the volume
is reduced. IDSS will be able to determine what price ad-
justment is needed to compensate for a reduced sales volume.
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MAINTENANCE FREQUENCY

It is well known that emergency repair of production
machinery is more costly than if the repair can be schedu-
led in advance. The reason is that unplanned production
interrupts cause disturbances 1in production planning,
materials supply and customer relations. This can be
avoided through a scheduled maintenance programme with
scheduled repairs which will cause temporary, but fore-
seen, production interrupts. Too many such interrupts
will, however, have similar effects as with emergency
stops In addition there will be costs for the administra-
tion of this maintenance service. It is therefore possible
to optimize the maintenance frequency (for a detailed
discussion of this subicct, see for example Lind, 1991).

IDSS provides the operations manager with an estimation
what should be the most economical maintenance frequency.
The figure given is calculated from available input data
and should be seen as a quidance. A compromise with the
actual production conditions may be needed to get the best
solution. Due to the nature of this optimization problem,
there is normally little difference between optimal or
near optimal strategy.

IX.3. IDSS User Interfaces

Four types of interfaces can be identified between the
IDSS and its users, viz.

- the User's Manual which describes how to operate
IDSS

- the IDSS user training for proper implementation

- IDSS input forms

- IDSS output reports and information presentation

IDSS User’'s Manual

The IDSS User’s Manual will have the same basic lay-
out as the 1SICS User'’s Manual, presented in Appendix A.
It will thus show the IDSS System Requirements in terms of
hardware and software as well as how the IDSS database and
files are organized.

The Manual’s Installation Guidelines will in detail
describe how the IDSS programmes are installed in the
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user’'s computer, how the cesired reports are selected, how
to adapt to existing VDUs and Printers and how to arrange,
based on the actual local area network configuration, the
different authorization groups (does not apply to the
single-user version).

The manual also gives the instructions how to operate
IDSS regarding data entry, how to select reports, how to
assign product numbers etc.

Finally, the manual describes the basic IDSS functions
together with the underlying theories and formulas.

IDSS User Training

Efficient methods and modern principles for business
accounting and for the design of decision support systems
is an area that attracts increasing attention in research
as well as among practioners of management and organiza-
tion theory. There are many reasons for cthis. Successful
companies, small as well as big ones, have shown, through
case studies and research, that high attention to market
needs, cost/benefit analysis showing the real costs and a
conscious and goal-oriented business planning lead to good
results. As these "new" demands can not be addressed
through conventional and out-dated accounting methods,
stemming from the beginning of the century, new concepts
have been developed.

The basic business control principles are well known to
any crafts-man in any small shop in any cocuntry: the
revenue coming in from selling products or services must
be high enough to cover the costs. As long as the crafts-
man runs his business alone, perhaps togetner with a son,
his overview of the business is complete and enough to
observe anything that will require his action. As, how-
ever, business expands and becomes more complex the
overview becomes less transparent and needs shift from an
ad hoc alert system to a method where activities can be
tracked and the significance of events can be evaluated.

Already at a relatively moderate expansion level, the
monitoring of company activities through a variety of data
becomes complex. With growing business, the significance
of this information grows and becomes more and more
important for planning as more and more value is involved
in production, invested capital and customer relations.
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A most important pre-requisite for successful use of a
formal decision system like IDSS 1s therefore that the
users fully understand the features and functions of IDSS.
But what is even more important is that the user is fully
aware of the nature of his own profession: that he has
proper cause/effect understanding, that problems are
correctly identified and that proper solutions are ap-
plied. It is not until this awareness is complete that
full use of IDSS can be expected.

The IDSS training will therefore concentrate on two
basic issues, viz.

- the basic functions of a market driven company in
relation to its three markets: the resource, the
financing and the products markets and how the
performance of the company is controlled and deve-
loped in interaction with these markets.

- the function of IDSS and how the company can
benefit by its use.

The training is envisaged for groups of companies within
a region and will typically be in the form of one-week
courses with hands-on training and cases.

IDSS Input

Three types of input will be required for the operation
cf IDSS, viz.

- Registration of inflation factors, of reporting
periods and of products numbers. This registration is
under the responsibility of an assigned IDSS coordi-
nator.

- Operating plans and operating results are reported,
using pre-designed reporting forms or reported
directly into IDSS.

- In connection with investment analysis, IDSS will
require actual data on interest rates and other data
regarding the actual investment.

Procedures for reporting and the question of responsibi-
lity that correct data be entered into IDSS will be a
topic during the IDSS training.
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IDSS OQutput

The different reports such as Changes in Operating
Results and Operating Results for Period or Accumulated
can elther be printed on paper or on a VDU screen. The
same applies to the Operating Indicators and the graphical
presentation.

The Operating Indicators should be used extensively as
they are easy to interpret and have a significant informa-
tion value. The description of each Operating Indicator
(given in the IDSS User’s manual) should be well known to
the operations manager so that proper use can be made of
the reference values associated with each Indicator. This
will make full use of IDSS’ capability as a decision
support tool.

I1.4. IDSS Users and User Benefits

The private sector is continually growing in most
countries, not least in the third world and in those
regions which undergo a transformation from planning to
market economies. Although a major part of the private
sector companies is still small in number of employees and
in economic turnover, the number of medium scale companies
is increasing due to the privatization process in the
public sector.

The dgrowth of the small and medium scale industry
sector is of vital importance for industrial development.
A pre-condition for this growth is the presence of a
market with enough potential and a government policy that
fosters entrepreneurship. But in addition to these and
other external factors to facilitate industry growth from
the low end, there are equally strong requirements for
efficiency in internal key conditions such as management
skill and business planning and control.

IDSS is thought to be a tool to reinforce this internal
efficiency by stressing certain bésic areas, for example:

1. Management Accounting is the basis for all manage-
ment control in industry. Many of today’'s management
accounting computer systems are, however, inappropri-
ate for use in small and medium third world industri-
es, either because they are based on less adequate
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parameters or because many managers :in industries are
not familiar with basic accounting principles being
used in the sometimes sophisticated software. IDSS
will emphasize on simplicity and pedagogic presenta-
tion of information.

2. Simulation and analysis of investments in for
example production equipment is an important decision
support tool. IDSS provides this tool to managers as
a gquideline how the financial performance of a
company will be affected by the investment.

3. Insufficient experience and knowledge about modern
business control and management accounting principles
reduces the ability among managers in third world
industries to cope with many significant business
problems. IDSS, being particularly designed with this
in focus, helps the manager to monitor key business
parameters through the use of operating indicators
and graphic presentation.

4. The combination of a ready-to-use software and a
training course which places the software in its
proper context, gives the user a very good opportu-
nity of becoming familiar with the functions of IDSS
and their applicability to the user’s own business
environment.

S. IDSS is well suited for management training, both
on university levels and in vocational training,
through the possibility of simulating different
business/industry scenarios and evaluating the
re~ults, using the operating indicators.

The objective of IDSS is therefore to support managers
in the small to medium range of companies to make and
follow up business plans and to improve their management
ability and skills.

Although the functions and features of IDSS are inten-
ded for the small and medium scale industry, the needs can
be assumed to vary within this range and not necessarily
all of the IDSS functions are essential for all company
sizes. The option to select desired functions at installa-
tion time can therefore be useful.

The following table gives an indication about what IDSS
functions should be particularly relevant for the diffe-
rent company sizes.
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SMALL MEDIUM MEDIUM LARGE
INDUSTRY INDUSTRY IN.CUSTRY INDUSTRY

Monitoring: 10-50 50-100 100-500 500-
Performance OPI * * * *
Productivity OPI (*) *
Utilization OPI (*) (*) *
Operating Results, (*) *
changes

Operating Results, (*) (*) * *

period and accumulated

Product Contribution * * * *
Guidance:

Investment Analysis * * * *
Price Setting * * * *
Maintenance Optimization (*) *

+ indicates relevance, (*) indicates probable relevance.
(OPI stands for Operating Indicators).

It should be underlined that the table is of course
very rough and should be seen as a general guideline only.
As companies vary in complexity due to products and
production system and as the degree of management ability
varies, the need for decision support tools will vary as
well. The suggested size range of companies may further-
more be appropriate in one country whereas in another
country already a 100-employees company should belong to
the large company group. In spite of this, the grouping of
companies can be used as a pedagogic tool to illustrate
how needs may differ due to company size.
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PART III: RECOMMENDATIONS TO UNIDO

This chapter has the following content:

Introduction

IDSS Development Programme
Dissemination to Users
Project proposal

Introduction

The Industry Decision Support System, IDSS, concept is
intended to become an important tool for industry managers
in developing countries. Its cost accounting module will
thus help managers to spot inefficiency in their companies
and to take action. Its investment analysis module,
designed as a guide for short term investments in produc-
tion equipment etc, will help managers to evaluate invest-
ment alternatives and to make the choice that yields the
best return in total company performance. And its aspira-
tion to be an easy-to-use tool is accomplished through the
implementation of indicators to facilitate operations
monitoring, and graphics to visualize results in a form
that can be easily interpreted.

Experience from earlier attempts to introduce computer
based management tools in industry in developing countries
shows very clearly that a mere computer program alone is
seldom enough to improve the quality in decision making.
There are additional needs in the form of training and
installation support. Management training is therefore of
vital importance as it will facilitate for managers to
grasp the features and functions of IDSS and, in par-
ticular, to show how these functions can help the managers
to make better decisions.
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It is therefore suggested that IDSS be provided to
users as a package consisting of the IDSS software, a
workshop and installation support.

It is here strongly recommended that UNIDO undertakes
tne responsibility for the development and dissemination
of the IDSS package. There are two main reasons for this:

1. IDSS is particularly intended to strengthen
management capability in small and medium scale
third world industries, not least in the private
sector. IDSS will therefore have the potential
of contributing to increased efficiency and
competitiveness in the industry sector. This is
also a central issue of the UNIDO programme.

2. UNIDO plays an important role in the intro-
duction and dissemination of information tech-
nology in developing countries and has developed
an adequate infrastructure for this purpose. The
Technological Information Exchange System (TIMS)
is one example of this infrastructure which
could be utilized for the dissemination of IDSS.

ITI.1. IDSS Development Proqramme

The development of the IDSS concept has two parts -
design and development of the IDSS software and design and
development of the IDSS user training programme. The two
parts have the following main activities:

IDSS _Software Design and Development

1. Design of the IDSS software will be based on existing
ISICS software and on the IDSS functions described in
section II of this study. This is a time and cost saving
approach as the design and development of ISICS as well as
the installation in a developing country contributes
valuable experience to the IDSS project.

Upon completion of the design phase, a reference
seminar should be arranged at a suitable location, for
example at the department of Industrial Economics and
Management at the University of Linkdoping, Sweden, which
has a significant research record on management and
organization development in thirc world industries.
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The output of the design phase should typically be a
detailed description of IDSS functions, design of reports
and graphs, how to operate IDSS, data input requirements,
which software development tool to be used (Symphony,
Lotus etc).

2. Software coding, using a software development tool.

3. Extensive testing of IDSS software.

4. Development of an IDSS User‘s Manual. The manual will
contain general systems requirements, gquidelines for the
installation of IDSS, instructions to the operator and a
description of IDSS functions. The design and lay-out will
follow that of the ISICS manual, attached as Appendix A.

IDSS User Training Programme

1. Design of training package (scope and content, sylla-
bus).

2. Development of course material (write course litera-
ture, develop case studies).

3. Make a course plan.

TIME ESTIMATE FOR DEVELOPMENT WORK

Two professionals will be involved in the IDSS develop-
ment work, an expert/project leader and a software ana-
lyst. The project leader should be an expert in industrial
economics and management with substantial experience from
working with industry management projects in third world
countries. Also thorough experience of the application of
computers in third world industries is required. The
software analyst/programmer should be well experienced in
the development of management information systems on IBM-
compatible personal computers. He should also have good
experience of system development work, using modern
spread-sheet techniques.

1. Time estimate for IDSS software development:

(man-days)
prciect leader proqrammer
Design of IDSS 15 mandays S mandays
IDSS software coding 10 mandays 60 mandays
IDSS User'’s Manual 10 mandays 5 mandays
Testing 10 nandays 10 mandays

Miscellaneous S mandays
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2. Time estimate for IDSS user training material:

project leader

Course syilabus design 5 mandays
Writing of course material 30 mandays
Course structure and lay-out 5 mandays

Total time estimate: 170 mandays (90 for project leader,
80 for programmer).

I1T1.2. IDSS Dissemination to Users

There are two target groups which are the most impor-
tant to reach with information about IDSS: potential users
and local agents for the dissemination of information
within a country or a reqion. The potential users are

- private companies in the industry sector

- industry companies in the public sector

- vocational management training institutes

- university departments of business and management

The potential users should primarily be found in the
small and middle range of companies.

Potential local agents are

- software houses

(e.g. Schoemans in Namibia, SCAP in Congo)
- industry branch organizations

(e.g. KMAP in Kenya, GOFI in Egypt)
- chambers of commerce

A rough estimate of the number of small and medium scale
companies which are potential IDSS users is not easy due
to great variations in statistics. Official sources (GOFI)
in Egypt, for example, estimate 22,000 small and medium
companies. The number of potential local agents is less
difficult to estimate. A few examples: Congo counts 3
software houses and 2 industry organizations. Official
software houses in Egypt are 69 and 17 industry/branch
organizations. Numbers for Namibie are 4 and 2 respective-

ly.
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It will be of paramount importance that IDSS be brought
to the cognizance of the potentizl users and that the
functions and benefits of IDSS be clearly presented.

For a more general presentation of IDSS, the followling
list of activities is suggested:

within the frames of a regular COGIT workshop at
UNIDO with informatics experts with experience from
developing countries: focus on benefits and needs of
information systems in third world industry with
discussions around IDSS as & dedicated and modern
software tool. Items to be discussed should concen-
trate on dissemination and promotion.

an article about IDSS should be published in UNIDO’s
Microelectronics Monitor which is widely spread in
developing countries.

IDSS presentation in the Technological Information
Exchange System (TIES).

For more dedicated presentatioca of IDSS, a series of
workshops should be locally organized. Each workshop
should typically last for one week with an audience of
small and medium scale business managers as well as local
software consultants as future potential IDSS dissemi-
nators. Invitation by local UNIDO offices. It is recommen-
ded that two countries be selected as a test and that two
workshops be run in each country. After the test period

there is an evaluation before a further workshop programme
is decided.
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.3. A Proiject Propcsal

1. BACKGROUND AND JUSTIFICATION

The private sector is continually growing in most
countries, not least in the third world and in those
regions which undergo a transformation from planning to
market economies. Although a major part of the private
sector companies is still small in number of employees and
in economic turnover, the number of medium scale companies
is increasing due to the privatization process in the
public sector.

The growth of the small and medium scale industry
sector is of vital importance for industrial development.
A pre-condition for this growth is the presence of a
market with enough potential and a government policy that
fosters entrepreneurship. But in addition to these and
other external factors to facilitate industry growth from
the low end, there are equally strong requirements for
efficiency in internal key conditions such as management
skill and business planning and control.

The partly new principles involved in doing business in
a private company compared to state owned enterprises
derives from the fact that the company’‘s economy must be
under strict surveillance and control. Investments must be
profitable and costs must be balanced with revenues, at
least on the average.

Managers must not only be aware of these needs, they
must also be able to carry out management control. This
management control has a number of components: The manager
must understand which accounting parameters should be used
for productivity monitoring and which should be used to
monitor business performance. Certain parameters are for
example more useful for the measuring of resource utiliza-
tion while others provide more general information. And
with appropriately structured information that highlights
changes and unexpected events, the nanger will have an
efficient tool for decision support. This again is of
vital importance for the private enterprise to enable fast
reaction to market trends, to spot internal inefficiency
or to find an optimal investment strategy.

Computerized systems for management decision support
have been in use for many years in the industrialized
countries and a number of sophisticated computer models
have been developed for this purpcse. A report on the
impact of information tecnnology in Asian government
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systems, presented by the Management Development Programme
of the British Commonwealth Secretariat (1987) showed that
among the more important applications were also decision
support systems:

These integrate the components of information
retrieval systems, databases and decision models
to provide interactive support systems for
decision makers. Such systems are likely to grow
and would form the future trend for the design
of computer based information systems in the
government as more and more managers in govern-
ment start using computers.

Due to technological constraints, these systems were first
available only on large main-frame computers 1in the
industrialized countries. With the microtechnology develo-
pment, decision support systems for managers can now be
available at a fraction of previous costs.

The present project is a step to

(a) improve competitiveness among small and
medium scale firms in developing countries
through better cost control and optimal
product strategy

(b) improve decision support capability of
managers in small and medium scale industry
firms in developing countries

(c) promote the use of computer technology as a

management tool in small and medium scale
industry in developing countries

2. THE PROJECT

(a) Project objective

(1) To design and develop an activity monitoring
and decision support system for personal
computers to be used by operations managers
in small and medium scale industries in
developing countries. The design is partly
based on the Industry Sector Information and
Control system, ISICS, developed for similar
purpose to be used on ministry levels and
already in operational use
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(11) To design and develop a training course for
industry managers to be used in combination
with the system in (i) to pave the way for
its successful promotion, implementation and
use

(b) Output(s)

a) A computer software package, Industry
Decision Support System, IDSS.

b) An IDSS User’s Manual

c) A complete training course including case
studies, hand-out material and IDSS inter-
face to be used for management training and
IDSS promotion

(c) Activities

Phase Duration
I. Design of IDSS software 1 month
II. 1IDSS programming 3.5 months
III. Completion of an IDSS User’s Manual 1 month
IV. 1IDSS testing 1 month
V. Development of a training course 2 months
VI. 2+2 workshops for industry managers 1 month
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(d)} Inputs
(i) UNIDO inputs
(1) Experts

m/m___USD

(1) One international expert in 5.5 47,000
industrial management and third
worlds informatics experience
for phase I (part of), II (part
of), III (part of), IV (part of),
V and VI

(ii) One international software 4 24,000
expert in software production
for phase I (part of), phase II
(part of), phase III (part of),
phase IV (part of)

(1i1) Travel costs and DSA for phase VI 9,000

TOTAL UsD 80,000

3. REPORTING AND EVALUATION REQUIREMENTS

A detailed report with participation input will be
prepared after the four test workshops.




55

LITERATURE REFERENCES

Sprague, R. and Carlson,E.: Building effective decision
support systems. Prentice-Hall INC, Englewood Cliffs, NJ.
1982.

Johnson, H.T. and Kaplan, R.S.: Relevance lost. The rise
and fall of management accounting. Harvard Business School
Press, Boston. 1987.

Lind, P.: Computerization in developing countries - model
and reality. Routledge, London. 1991.

Sherif, H. and Sawy, O.: Issue-based decision support
systems for the Eqyptian cabinet. Management Information
Systems Quarterly, Volume 12, Number 4. University of
Minnesota. December 1988.

Kaul, M.: Impact of information technoloqy in government
systems: a reqional overview of Asian Experiences. Infor-
mation Technology for Development, Volume 2, Number 2.
Oxford University Press. 1987.




APPENDIX A

56




INDUSTRY
SECTOR
INFORMATION
CONTROL
SYSTEM

ISICS

USER’S MANUAL

* Systems Requirements
* [Installation Guidelines
* Qperating Instructions

* Functions Description

INMADE - INDUSTRIAL MANAGEMENT DEVELOPMENT 1992




ISICS

INDUSTRY SECTOR INFORMATION ERND CONTROL SYSTEM

ISICS 1s a set of computer programs for the monitoring of
industry performance. It has three main functions: to
establish a structured register for companies, to enter,
periodically, operations data for each company and to
provide management reports on company performance. The
focus of ISICS is thus on operating activities.

ISICS is cash-flow oriented in the sense that performance
of a company should primarily be measured by revenues from
sales rather than from value of production. The basic
philosophy of this is simply that production will not
generate income to the company until it is sold on the
market.

The Operating Indicators, a set of key-factors which are
central in the ISICS design and used for the monitoring of
industry performance, thus take into account sales
achievements in addition to production results.

This documents contains the following information:

ISICS Systems Requirements

ISICS Installation Guidelines

1SICS Operating Instructions

ISICS Functions Description
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I. ISICS SYSTEMS REQUIREMENTS

ISICS is developed from Lotus Symphony.

I.1. Hardware Requirements

I.1.1. Internal memory.

ISICS requires 640 kB as basic or conventional memory. In
addition, expandable memory modules may be required if the
number of registered companies exceed 1000. It can be
expected that each registered company occupies about 200
bytes of internal memory.

It should be noted that these memory requirements apply to
each work-station (PC) attached to the ISICS network.

I.1.2. External memory.

ISICS programmes require about 6 MB of disk capacity (5,76 MB
to be exact) plus additional 20 kB for data files for each
registered company.

For 150 registered companies the total hard disk requirements
on the server, for eight users, are about 9 MB.

I.1.3. Diskette reader (Floppy disk drive).
To copy the 1SICS programmes and files onto the server (or,

in a single-user version, to the stand alone work station),
a conventional 3.5" HD 1,44 MB diskette drive is reguired.

I1.1.4. Additional devices.
ISICS supports the following devices:

Screens: Hercules, EGA
VGA (default), Toshiba

Printers: HP 2886 Laser Series




I.2. Software Requirements

ISICS is built on the structure of Lotus Symphony and is thus
subject to the software requirements of Symphony. Operating
system is thus

MS/DOS, release 3.1 and later.

ISICS is thus also compatible with the following local area
network software:

Banyan VINES
IBM PCLan
3COM3 + Share
Novell NetWare.

User authorization in ISICS (in a multi-user environment) is,

however, in accordance with the principles used by Novell
NetWare.

1.3. ISICS Files Organization

ISICS uses the share file philosophy which means that all
users share a common file for data storing etc. Each user can
therefore simultaneously view the same data segments. To
enter data, however, only one user at a time has access to a
specific file and while this file is open for updates, it is
locked for other users to enter data to the same file.




II. INSTALLATION GUIDELINES

This section will give you the necessary information to
successfully install and execute your iSICS software. Please
note that the different steps during installation may differ
somevhat depending on whether you intend to use ISICS in a
multi-user or single-user environment. These differences will
be specified in the text below. Please also note that ISICS
has been developed as a multi-user system for a local area
network (LAN) environment. ISICS can serve up to eight
simultaneous users.

These installation guidelines have the following steps:

1. Copy ISICS modules and files to the server

2. Assign user authorization to ISICS directories
3. Specify path-ways for users -

4. Specify type of screens

5. Specify printer address

6. Test-run of ISICS

I1.1. Copy ISICS modules and files to the server.

The ISICS programme modules and files are delivered in four
diskettes, numbered ISICS #1, ..., ISICS #4. Diskette #4 is
the starter diskette.

Installation follows the steps below:

1. Load diskette #4 in diskette reader A: (or the proper
address used by the system)

2. Set the system in the mode to read from A:

3. Type INSTALL A: X: where X: is the logical device in the
server where ISICS is to be installed

N.B. In a single-user version, the logical device address is
likely to be C

4. You will now be prompted during the whole installation
process to shift to the other diskettes as follows: after
ISICS #4 the system will ask you to insert ISICS #1, then
ISICS #2, then ISICS #3 and, finally, ISICS #4 again.

S. After successful copy of all the modules and files, the
system will inform you.




6. Make sure that all ISICS directories have been loaded
properly in agreement with the following structure (use the
MS/DOS utility function TREE):

\LOTUS \SYM22
\aP?

\LOTSHARE \SYMPHONY .V22

\USERS \USER1
\USER2
\USER3
\USER4
\USERS
\USER6
\USER7
\USERS

\1SICS \or1

\ISICSSYS

II1.2. Assign user authorization to ISICS directories.

N.B. This section does not apply to a single-user system.

ISICS allows three different user groups for selective access
to the directories. The three authorization groups have the
following rights:

Authorization Group 1: - Specify currency
- Specify Inflation Factor
- Specify Reporting Periods
- kegister Companies
- Enter Operations Data
- View Reports

Authorization Group 2: - Enter Operations Data
- View Reports

Authorization Group 3: -View Reports

The following table shows how to give network specifications
to set the authorization rights (next page):




DIRECTORY GROUP 1 i GROUP 2 GROUP 3
ISICS all I ail R/ F
ISICSSYS all R/F R/F
LOTSHARE all all all
LOTUS all R/F R/F
USERS all all all
ISICS / oP1 all all all

R = Read; F = File Scan

II1.3. Specify path-ways for users.

As each user must have a path-way to find the ISICS directo-
ries and files, the AUTOEXEC.BAT file should be modified as

follows:
Current Path should be extended to include
.+ .X:\lotus\sym22;

where X: denotes the logical device where the ISICS modules
will reside, for example the server.

N.B. In a single-user version, the logical device address is
likely to be C:

I1.4. Specify types of screens.
ISICS supports the following common screen types:

Hercules

VGA (default)
- EGA

Toshiba

|

If all screens in your system are of VGA type, you need not
specify screen-type as VGA is autometically assumed.

If one or more screens are of a different type than VGA you
need to specify this during the installation procedure by
giving the following command:




For Hercules the command is k=
For VGA the command is VC
For EGA the command 1is EC
For Toshibz the command is T

To select one of the non-default scresn-types for all users,
for example Toshiba, do the followinc steps:

1. Shift to user directory: cd X:\USERS

2. Type TC
3. Enter

To select one of the non-default screen-types, for example
Hercules, for one user only, for example Userl, do the
following steps:

1. Shift to user directory; cd X:\USERS

2. Type COPY ISICS HH.SET X :\USERS\USERI\ISICS.SET
3. Enter

II.5. Specify printer address.

ISICS routes all print-outs via the Parallel 1 interface.

IT1.6. Test run of ISICS.

ISICS can no be started through the following command:

1. Shift to the USERS directory: cd USERS

2. Shift to respective user-directory: cd USERn
where n is equal to 1,2,3,4,5,6,7 or 8.

3: Type T<ICS

4: Enter

N.B. In a single-user version, use USERI.




III. ISICS OPERATING INSTRUCTIONS

This section will show you how to get access to and use the
various ISICS functions. ISICS directories and data files
reside in the server station (in the multi-user version) and
are accessible from all the connected workstations. For
detailed instructions about logging on to the network, please
refer to the local system operating instructions.

III.1. ISICS Functions

The first ISICS image to appear on the screen shows the Main
Menu, i.e. the six main ISICS functions, viz.

Data Entry
Reports
Registration
Service
OPI_Groupings
Exit

By moving the cursc:r to the desired function or selecting the
desired function by typing the preceeding number and pressing
enter, the function will appear on the screen. Each function
has a number of sub-functions as described in section III.2.
below. Further below follows also in detail the procedures
how to reach the different ISICS sub-functions.

It should be noted that the use of certain functions such as
the registration of new companies requires a higher authori-

zation code than just viewing a report (see installation
guidelines).

IIT.2. ISICS Modules and Files Structure

The functions and sub-functions of ISICS are organized
hierarcially as follows:

Main Function Sub-Functions

— Operating Results

DATA ENTRY Operating Plans

— Financiai Balance

— Graph
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— Changes in Operating Results

— Operating Results for Period
and Accumulated

REPORTS Operating Indicators

‘— Total Performance (Graph)

REGISTRATION Registration of Companies

Reporting Periods

SERVICE L Inflation Factor
Currency
OPI GROUPINGS Operating Indicators for

Groups of Companies

I11.3. The Menues

Different ISICS functions such as Registration and Data Entry
are thus found in the menues and sub-menues. In addition,
there are help-menues which are used in combination with Sub-
Menues to select companies, to enter actual year, to print a
report etc. In this section we will describe the main menus
and the sub-menus in some more detail and, in particular,
how to access and move between menus.

Access to main-menu functions such as Registration is simply
achieved by placing the cursor on the function or to enter
the number preceding the function, e.g. 3.

Access to the sub-functions is through the sub-menus. For
the Service functions you will directly reach the sub-menu
where one of the three functions, indicated in 1I.2., can be
selected. For the Registration and OPI Grouping functions you
will directly reach the form for company registration or the
forms needed to make OPI inguiries for companies (OPIs are
described in more detail in section III1.8 and IV.3).

To reach the sub-menus of Data Entry and Reports, you are
requested by the system to first enter the year for which
you wish to enter data or view a report. Default year is
current year. After this you are asked to select the company
for which you wish to enter data or to view a report. There
are two options: ENTER ID= allows you to directly enter the
company’s identification number (for identification numbers,
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see section I11.5: Registration) &nc reach the sub-menu. Or
you may use LIST to get the 1listing of all registered
companies with their identificatic: numbers. By placing the
cursor over the desired company anc pressing enter you will
reach the sub-menu.

You may leave a sub-menu or a help-menu by the QUIT command.
To return to the sub-menu from a working document, just use
the F10 function key.

Please note that F10 is the ISICS function key used to move
between working documents and sub-menus.

To leave ISICS, use EXIT in the main-menu.

IXI.4. The Service Function

By moving the cursor to SERVICE (or simply enter the number
before SERVICE. i.e. 4) and using the return key, a sub-menu
will appear as the top line of the screen. The sub-menu
contains the following functions:

- Currency
- Inflation
- Periods

III.4.1. Currency.

As ISICS uses local currency in reports and for data entry,
the international three-letter abbreviation for the currency

(e.g. SEK for Swedish Krones) should therefore be entered
into the system.

I11.4.2. Inflation

In those situations where inflation is significant and where
cost or revenues are compared between year start and year
begin, results may be misleading or incorrect unless the
influence from inflation is taken care of by the system. For
this purpose, ISICS uses the Inflation Factor. (This factor
is described in more detail in section 1IV.1).

ISICS allows you to chose an inflation percentage factor from
0.0% to 900.0% for each of the years from 1991 until 2009 by
simply placing the cursor in the actual inflation column and
enter the inflation rate. Different rates may be entered for
different years. After specifyinc the desired inflation
rates, press F10 to calculate and save your inflation factor.

Please note that an inflation factor may be entered after
data has already been registered. In this case those reports
which have inflation compensation (not all reports need to be

inflation compensated) will be re-calculated to reflect the
inflation-compensated value.
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I111.4.3. Periods

Operating Plans and Results are often civen per period. Most
common is the monthly period as the operating year has twelve
months. ISICS allows twelve periods per year or, alternative-
ly, one period per year (i.e. a perioc equals a whole year).

It should, however, be noted that in those situations where
the process of collecting and forwarding operating data is a
lengthy process, sometimes exceeding many months, then the
one-month reporting period may be too short. In this case,
the one-year period is recommended until the data collection
routines have been improved.

I11I1.5 The Registration Function

By moving the cursor to REGISTRATION (or simply enter the
number before REGISTRATION, i.e. 3) and pressing the return
key, the new screen that appears will ask you to select year.
If you, as an example wish to enter data for a previous year,
you enter this year in the form 19XX and press enter. If you
wish to enter data for the current year, just press enter.
Please note that ISICS keeps data for each registered company
for 3 years.

The next screen shows the working document used for the
registration of a new company or changing data for an already
registered company (ENTERPRISE CLASSIFICATION):

#-¢-a-s_ENTERPRISE CLASSIFICATION-#-#-#-#
IDNR ( 11345 )
ORGANIZATIONAL BELONGING 1 SECTOR CODE 1
BRANCH CODE 1111
PRODUCT CODE 11
TYPE OF ORGANISATION 1 SERIAL NUMBER 345
AREA CODE 222
EMPLOYMENT SIZE 2 PERFORMANCE (OPI D1) 2
NAME FACTORY
STREET STREET _
PO EOX
ZIP CODE —
cITY cIiTy .
TELEPHONE
FAX
TELEY,
DATE OF ENTEY _

ISICS will place the cursor in the first data field, i.e.
Organizational Belonging, and wait for you to enter the
appropriate code. All the codes used for this working
document are found in the CODELIST FOR COMPANY REGISTRATION
in section IV.2. A list of Branch end Product Codes, also
used for registration, are found in Zppendix 2.
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When the first code (Organizational Belonging) has been
entered by using the Insert or Enter key, ISICS will place
you in the next field, Sector. The same procedure 1is then
repeated until all date fields are completed.

Please note that you may back-step to make corrections as
long as you are in a data field. You are, however, not
allowed to go back to an already completed data field. In
that case you must continue (use the Return key) to the end
of the document and then again from the beginning until you
reach the desired data field.

As you will notice, ISICS creates a 5-digit unique company
identification number that appears in the top-centre data
field as soon as the three data items Organizational Belong-
ing, Sector and Serial Number have been entered.

REGISTRATION has a help-menu with the following three
functions:

- Save, - Input, - Quit.

SAVE 1is used to save all registrations which have been
entered during a registration session.

INPUT allows the user to resume registration after saving
data.

QUIT takes the user back to the main menu.

In case you wish to delete an already registered company,
place yourself in the registration form of this company and
press the DELETE key. ISICS will now ask you if you really
wish to delete. If YES, just type Y or place the cursor in
the YES field and press enter.

To insert a company record before continuing to enter the
next company, use the INSERT function key.

It should thus be noted that more companies may be regis-
tered, using the INSERT function key, before finally saving
the records in the company registration file.

If you wish to view companies in your company file, use the
‘Page Up’ respectively ‘Page Down’ keys.

To summarize: when you chose the Registration function, you
are provided with a "working copy” of the company registra-
tion file. With this working copy you may insert, change or
delete company records. It is, however, not until you SAVE
the registrations that the working copy is loaded into thre
company registration file.
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J11.6. The Data Entry Function

This function allows you to enter the following types of data
to an already registered company:

Financial Balance data
Operating Planning data
Operating Result data
Graph

By selecting DATA ENTRY you will get access to the following
four sub-functions and help-functions:

Sub-functions Help-functions
- Financial Balance, - Company

- Operating Plan - Year

- Operating Results - Print

- Graph - Quit

As DATA ENTRY assumes that you will enter operations data for
a specific year to an already registered company, you are
first requested to enter the actual year (help-function
Year), regardless of which of the three sub-functions you are
choosing. You are then requested to select the actual
company, either by using the ENTER ID# or LIST function.

On the screen will now appear the selected working document,
complete with company name and identification number, ready
to receive input data.

As you key in data, you will observe that data is not coming
into that desired field immediately but is placed at the top
of the form. When you press Return, after having made sure
that you typed the correct number, ISICS will but the data
item where it belongs. When all data has been entered, press
F10 to return to the sub-menu and select SAVE to save the
record you just created. After data has been saved, you will
return to the sub-menu to select another company or another
year or another sub-function. You may also leave to the main-
menu by using the QUIT function.

If you wish to print the just completed working document (a
"hard-copy"”), use the PRINT function.

Please note that some data fields may contain the letters ERR
before you enter your data. This is not wrong but just indi-
cates that data received by this particular field will be

elaborated. The ERR-letters will disappear as soon as data is
entered. :

Some data fields may also contain "0" which just indicates
that they are summary fields which will contain sums of data
as soon as you start to enter data.

Data fields which are expecting data are indicated with an
"A" in the upper left corner of the screen. When you move the
cursor down in your working document you will thus notice
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when the "A" appears. This may be of help to find the correct
line to enter data.

The sub-function GRAPH should logically belong to the Reports

as 1t does not receive any input data. For technical reasons,
however, it belongs to the Data Entry function.

I11.6.1. Financial Balance

The Financial Balance working document, shown in Appendix 1,
has the following data fields:

- All Fixed Assets - Bills Payable

- Materials in Store - Spare Parts in Store

- Consumerables in Store - Finished Products in Store
- Total Capital (calculated from the above)

- Debts

- Total Own Capital (calculated as Total Capital-Debts)

N.B. ISICS is not making explicit use of information about
Debts and Own Capital in the reports.

All costs are given in ‘000 of local currency. No currency
conversion is performed by ISICS.

Financial Balance data is entered once a year only and
reflects balance status as per end of the last year. This
data is used to calculate the Operating Indicators (see
section IV.3). If this working sheet is not completed with
data, one or more Operating Indicators may not be calculated.

Please note that ISICS calculates the total capital from the
respective items (land etc). In case the specific sub-items
are not known or data is not available, then the total should
be estimated and entered to the balance.

I11.6.2. Operating Plan

The working document of the Operating Plan, shown in Appendix
1, has the following data fields:

- Sales revenue from export and domestic sales

-~ Cost of material, import and domestic acquisition

-~ Cost of equipment, import and domestic acquisition

- Cost of spare parts, import and domestic acquisition
- Energy cost

- Cost of salaries

- Total cost (calculated from the above)

- Total employment, administration and production

- Total value of production

- Total available production hours per year

- Total maintenance hours, emergency (est.) and planned
- Total convertible currency needs
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Please note that export figures in USD value (‘Sales revenue
from export and domestic sales’) are not automatically
converted into export in local value but are merely included
in case there is a need to 1indicate both USD and local
values. The USD velue is not included in the total revenue.

Operating planninc data should be entered into the ISICS
system for each period (month or year) of the actual year.

III.6.4. Operating Results

The working document of the Operating Results is practically
identical with the working document for the Operating Plan.

It should be noted that when the total result for a year is
entered rather than for the individual months, the first

column (i.e. for the first period) is used for this year
total.

III.6.5. Graph

The Graph function represents, in a bar diagram, the total
sales performance for each period as actual sales revenues
compared to planned sales revenues.

III.7. The Reports Function

If you select REPORTS from the main menu, the following sub-
menu and help-menu will appear:

Sub-menu Help-menu
- Changes in Operating Results - Company
- Operating Results, - Year
Period and Accumulated - Frint
- Operating Indicators - Quit

per Company

These reports do, of course, not permit any input but are
merely for viewing.

Like in the Data Entry function, you must specify actual year
and company before selecting the desired report.
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I11.7.1. Changes in Operating Results

The report layout for Changes in Operating Results 1s shown
in Appendix 1.

This report compares the operating results i.e. the same data
as in I11.6.4., between current and previous year and gives,
for each report line, the changes in percent.

III.7.2. Operating Results for Period and Accumulated
This report layout is shown in Appendix 1.

The report compares Operating Results (actual) with Operating
plans, both for a specified period which ISICS requests you
to indicate (e.g. month of April) and accumulated from the
beginning of the year (e.g. for the period January to April).
An index is used to facilitate comparison.

III.7.3. Operating Indicators per Company
The layout for this report is shown in Appendix 1.

The 18 ISICS Operating Indicators, D1 to D18, are simple
arithmetic expressions for the measuring of company perfor-
mance and productivity and of resource utilization. For a

more detailed description of Operating Indicators, see
section 1IV.3.

Operating Indicators are given for the last three years,
provided that data needed for the calculation has been
entered into the ISICS system through the Financial Balance,
Operating Plans and Operating Results.

I11.8. The OPI Grouping Function

The layout for this report is shown in Appendix 1.

This report allows the user to group companies together
according to a specified search-pattern. ISICS will use the
codes for company registration (see IV.2. Code List for
Companies) to combine the desired search pattern. The user
also has the option to specify an Operating Indicator which
will be calculated for the selected companies. For example:
to compare production time utilization (Operating Indicator
D10) for all textile companies in a specified region with
employment more than 200.
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IV. ISICS FUNCTIORS DESCRIPTION
In this section, three ISICS functions are described, viz.
- the inflation factor

- the company codes
-~ the operating indicators.

IV.1. The Inflation Factor

Some Operating Indicators (OPIs) compare year end with year
start data. If there is inflation that can not be neglected
and would significantly influence the result as ISICS
calculates the operating indicator, the result will be
compensated for by an inflation factor. The inflation factor
is taken as the average value for inflation during the year
and calculated according to the following formula

Inflation Factor = 14p/2*100

where p is the total inflation for the year. ISICS will
automatically insert the Inflation Factor to those OPIs where
it is applied. If no Inflation Factor is specified, i.e. p is
set to 0, then ISICS will not provide any inflation compensa-
tion.

IV.2. Code List for Company Registration

The code-list provides the codes to be used at the registra-
tion of a company. Please note that the codes may be changed

in this codelist to suit the requirements of the user’s
organization.

Note: ISICS will create a S5-digit identification number for
each registered company to be used for all transactions. The
number is created from the following codes:

- Organizational Belonging (1 digit)
- Sector Code (1 digit)
- Serial Number (3 digits)

The following is an example of Code List. If this list is
used or an alternative Code List has been defined to suit the
actual organization, the proper code should be selected and
entered when a company is to be registered:




1. Organizational Belonaging (1 Digit)

1: Ministry of Industry
2-9: Vacant

2. Sector (1 Diqit)

: Textile Industry S: Sugar Industry
2: Chemical Industry 6: Food Industry
3: EngineeringIndustry 7-9: Vacant

4: Cement Industry

3. Branch Code (4 Digits)

A 4-digit code that gives the international classification of
industry branches ("Browse Numbers”). Please see Appendix 2.
If no Branch Code is applicable, code ‘0000°.

4. Product Code (2 Digits)

A 2-digit code that gives the international classification of
products ("Browse Numbers”) within a specified branch. Give
the code for the major product only. If no Product code is
applicable, code ‘00‘. See Appendix 2.

5. Type of Industry (1 Digit)

1: Public Industry 5-9: Vacant
2: Private Industry

3: Mixed Public/Private

4: Mixed Public/Multinational

6. Serial Number (3 Digits)

A 3-digit number to be given by the ISICS administrator. The
number should be sequentially selected, starting from 001, to
new registered companies within each General Organization.
Serial number ‘000’ should be reserved for General Organiza-
tions.

7. Area Code (3 Digits)

A 3-digit number to give geo§raphi:al region. Same area code
as used by the telephone system.




[ Y]
(&)

[«

. Employment Size (1 Diqgit)

1: 1 - 100 employees 6: 501 - 600 employees
2: 101 - 200 - 7: €01 - 700 "
3: 201 - 300 " 8: 701 - 800 "
4: 301 - 400 " 9: 831 - 900 "

5: 401 - 500 "

9. Total Performance (1 Digit)

This code is entered yearly (updating) and reflects the total
performance for the last year per company. In order to enter
the correct number from the list below (1,2,3..), refer to
the Total Factory Performance (OPI number D1). E.g. Total
Factory Performance =1,23 means that Total Performance 1is
123%, equal to code number 8.

0: < 50 % S: 91 - 100 %
1: 50 - 60 % 6: 101 - 110 ¢
2: 61 - 70 % 7: 111 - 120 %
3: 71 - 80 % 8: 121 - 130 &
4: 81 - 90 ¢ 9: > 130 %

IV.3. Operating Indicators

The 18 Operating Indicators (OPIs) are powerful functions of
ISICC and allow the user to obtain instant and very condensed
information about a company or a group of companies. OPls are
available for each company for the last three years and are
shown when the function OPI PER COMPANY is called. The OPIs
are automatically calculated by ISICS as soon as adequate
data is available in the system. The OPIs D1 to D18 are
described below.

D1l. TFP - TOTAL FACTORY PERFORMANCE

Formula: (Total Sales Revenue) / (Total Production Cost)

Used to: Evaluate total profit or loss. This OPI is also
used in the code-list at registration time and
can therefore be used in the classification of

companies.

Operating reference: Shoulc be >1.

D2. TSP - TOTAL SALES PERTORMANCE




Formula:

Used to:
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(Actual Total Sales Revenue) / (Planned Seles
Revenue).

Evaluate sales output compared to plan.
Indicates how well factories can plan revenues
for a coring period or how the company’s
products are received by the market. If this
indicator is significantly less than 1 then it
indicates too optimistic sales planning or that
sales was hampered by other factors. A company
review is required. This OPI has a built-in
inflation compensation factor.

Operating reference: Should be in the interval 1 to 1,5.

D3. SCF - SPARE PARTS COST PERFORMANCE

Formula:

Used to:

Operating

(Actual Spare Parts Cost) / (Planned Spare
Parts Cost).

Evaluate the cost of spare parts compared to
planned spare parts cost. A high ratio (>1) may
indicate that the general condition of the
production equipment is inadequate. A too low
ratio (<<1) may indicate that too few spare
parts have been acquired with the risk of
increased machine break-downs in the next
future. This OPI has a built-in inflation
compensation factor.

reference: Should be around 1.0

D4. ENP - EMPLOYMENT PERFORMANCE

Formu_a:

Used to:

(Actual Total Salies) / (Actual Total Employ-
ment ).

Evaluate how many employees are actually
involved to achieve the actual sales results.
All employment categories should be included,
i.e. production, administration, management.

Operating reference: Monitor trends with last year(s) and

with

other compenies in the sector. wWatch for over-
erployment, i.e. too many employees are used
to reach the financial result. There may be
potential for rationalizations.
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D5. PRP - PRODUCTION TO REVENUE PERTORMANCE

Formula: (Production Value End of this Year - Stores
Value of Finished Products End of this Year)
/ (Production Value End of this Year. The
formula 1s identical with Total Revenue End of
this Year - Stores Value of Finished Products
Beginning of this Year) / (Production Value End
of this Year.

Used to: Evaluate how much of sales revenues of this
year actually was produced this year and how
much was sold from last year’s production. This
OPI is important as it indicates how much of
produced volume is actually sold.

Operating reference: Should be close to 1.

D6. LRP ~ LABOUR PRODUCTIVITY

Formula: (Total Sales Value-Total Material Cost) /
(Total Salaries). NB: Total Sales Value-Total
Material Cost 1is generally referred to as
Added Value, i.e. the value that the market is
prepared to pay for the work done in the
factory as material undergoes a process to
finished product.

Used to: Evaluate how much value of work is produced
from one LS of salary. Substantial investment
in automation technology will generally result
in increased labour productivity.

Operating reference: No value of reference can be quoted
here. Should be used in comparison
with other factories and branches.

D7. CLP - CAPITAL PRODUCTIVITY

Formula: (Total Sales Value-Total Material Cost) /
(Total Capital)
Used to: Evaluate how much value of work is produced

from one LS of invested LS in Total Capital.
Improved meterials control such as just-in-
time (JIT) methods, less material in stores,
quicker customer deliveries and control on
customer payments will generally improve
capital precuctivity.

Operating reference: Nc value of reference can be quoted
here. Should be used in comparison
with other factories and branches.

D8. EQP - EQUIPMENT PRODWCTIVITY




Formula:

Used to:
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(Total Equipment Value-Spare Parts Cost-Value
of Emergency Repairs) / (Total Equipment
Value)

Indicate the condition of the production
equipment. In case of high spare parts cost
and/or high costs for emergency repairs, the
condition of the production equipment may be
too low (o0ld machinery, inadequate or insuf-
ficient maintenance) NB: the cost for emergen-
cy repairs is based on salary costs and
estimated cost for lost production.

Operating reference: Should be as close to 1 as possible.

Should be used in comparison with
other factories and branches.

D9. CPU - CAPITAL UTILIZATION

Formula:

Used to:

(Total Sales Revenue) / (Total Value of Raw
and Semifinished Material)

Evaluate how many times in a year the stock of
material 1is turned over into sales. The
general efficiency of a factory decides how
quickly the cost of material (which is the
same as lending money to the market) can be
returned to the company in the form of sales
revenue.

Operating reference: The higher this OPI is, the higher is

the total efficiency cf the company.
The target should be 2 or above.

D10. PTU - PRODUCTION TIME UTILIZATION

Formula:

Used to:

(Total Yearly Production Hours) / (Total
Available Production Hours)

Evaluate how well the available production
time is utilized. Too low figure (<<1) may
indicate severe production problems or inter-
rupts in material supply. »

Operating reference: This OPI should be as close to 1 as

possible and definitely not less than
0.8. Should be used 1in comparison
with other factories and branches.
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D11l. CCU - CONVERTIBLE CURRENCY UTILIZATION

Formula: (Total Cost for Import) / (Planned Need of
Convertible Currency)

Used to: Evaluate how much of ccnvertible (or "hard”)
currency needs, plannec at the beginning of
the year for the import of material, spare
parts etc. has actually been used for import
of material, equipment and spare parts.

Operating reference: This OPI should be close to 1. A too
small figure may indicate that not enough
spare parts were imported or that not enough
convertible currency was allocated from the
financial system with the possible result of
material shortages or lack of spare parts.

D12. LCU - LOCAL CONTENT UTILIZATION

Formula: (Local Material used in Production) / (Total
Material used in Production)

Used to: Evaluate how much in value of the finished
products that is built upon material acquired
on the local market. There is generally an
industry strategy to set targets for certain
branches to reach a certain percentage of
local content.

Operating reference: Please refer to the specific strateg-

ies that may apply for certain
branches and products.

D13. RAW - RATIO OF ADMINISTRATION WORKFORCE

Formula: (Number of Administration Workforce) / (Number
of Total Workforce)

Used to: Evaluate the share of administrative workforce
in the company.

Operating reference: A comparatively (with the branch or
with other factories) high share of adminis-
trators may indicate over-staffed administra-
tion and/or unnecessary bureaucracy. General
references are not evailable but the figure
ought not exceed 0.25 fcr an ordinary produc-
tion factory.

D14. RP¥W - RATIO OF PRODUCTION WORKZOXCE
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Formula: (*lumber of Production Workforce) / (Number of
Total Workforce)

Used to: Evaluate the share of production workforce in
the company.

Operating reference: A comparatively (with the branch or
with other factories) high share of production
workforce may indicate a low degree of au-
tomation.

D15. ESR - EMERGENCY SERVICE RATIO

Formula: (Total Number of Hours for Emergency Repair)
/ (Total Number of Maintenance Hours)

Used to: Evaluate the share of emergency repair.
Emergency repair, which 1is unplanned and
therefore interrupts the production, is much
more costly than planned repair »m4 mainte-
nance. A high rate of emergency repair may
indicate generally unreliable production
equipment. Experience shows, however, that
well structured maintenance procedures with
enough frequent preventive maintenance can
significantly reduce the need for emergency
repairs.

Operating references: Should be as small as possible.

D16. AVG - ADDED VALUE GRADE

Formiula: (Total Sales Value-Total Material Cost) /
(Total Sales Value)

Used to: Evaluate the share of value of the sales
revenue that has been added to material in the
production process. The figure may indicate
that sales price is too low compared to cost
of material

Operating references: A figure between 0.5 and 1.0 gives
that cost of material is half to one/tenth of
the sales revenue.

L17. RMG - REFINEMENT GREDEZ
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Formula: (Total Production Cost-Total Material Cost) /
(Total Production Cost)

Used to: Evaluate the share of own costs (l1.e. except
material) to total procuct cost. A high figure
may indicate that own costs are too high
compared what the market is prepared to pay.

Operating references: This indicator should be in the
interval 0 < RMG < AVG.

D18. PMN - PROFIT MARGIN

Formula: (Total Sales Revenue-Total Production Cost) /
(Total Sales Revenue)

Used to: Evaluate the profit share of total sales
revenue.

Operating references: Should be > 0.
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APPENDIX 1: ISICS REPORTS AND WORKING DOCUMENTS - SAMPLES




FINANCIAL BALANCE 1992
All figures in '000 Ls

FACTORY NUMBER: 12345 FACTORY
FIXED ASSETS
-Buildings
~-Equipment
-Land
-Others
-Total Value 0
BILLS PAYABLE
MATERIALS IN STORE
-Raw/Unprocessed
~-Components
-Total Value 0
SPARE PARTS IN STORE
CONSUMERABLES IN STORE

FINISHED PRODUCTS IN STORE

TOTAL CAPITAL 0
DEBTS

-Long Term

-Short Tern

-Total Debts Value 0

OWN CAPITAL 0




OPERATING PLAN FOR 1992
FACTORY

FACTORY #: 12345
Figures in '000 Ls

- —— - ——— — — — - — — — — — A T D G W - R D S e G YE S W A AR S A S S s s S e -

REVENUE

-Export (USD value)

-Export (local currency value)
-Domestic

-Total Revenue Local Curr. Value

COST OF MATERIAL

-Import
-Local

COST OF EQUIPMENT:

-Import
-Local

COST OF SPARE PARTS:

-Import
-Local

ENERGY COST:
SALARY COST:
TOTAL COST

-Import
-Local
-Total Cost Value

TOTAL EMPLOYMENT (average)

~-Administrative Employment
-Production Employment

PRODUCTION VALUE (market price)
TOTAL AVAILABILE PRODUCTION HOURS
TOTAL ACTUAL PRODUCTION HOURS
TOTAL MAINTENANCE HOURS

-Emergency Repair:
-Planned Maintenance

CONVERTIBLE CURRENCY NEEDS

00O

2 3 4
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0




OPERATING PLAN FOR 1992
FACTORY

FACTORY #: 12345
Figures in '000 Ls

@ e o o - A e —— = — AR TE e D " = S R T - S S Se D em e e A = el e S S S e = e ———

REVENUE
-Export (USD value)
-Export (local currency value)
-Domestic
-Total Revenue Local Curr. Value 0 0 0 0
COST OF MATERIAL

-Import
-Local

COST OF EQUIPMENT:

-Import
-Local

COST OF SPARE PARTS:

-Import
-Local

ENERGY COST:
SALARY COST:

TOTAL COST
~Import 0 0 0 0
-Local 0 0 0 0
-Total Cost Value 0 0 0 0
TOTAL EMPLOYMENT (average) 0 0 o 0

-Administrative Employment
-Production Employment

PRODUCTION VALUE (market price)
TOTAL AVAILABLE PRODUCTION HOURS
TOTAL ACTUAL PRODUCTION HOURS
TOTAL MAINTENANCE HOURS

-Emergency Repair:
-Planned Maintenance

CONVERTIBLE CURRENCY NEEDS




OPERATING PLAN FOR 1992
FACTORY
FACTORY #: 12345
Figures in '000 Ls
Period:

- — . — . - W W S U D W e e S SR I D D D I D I D D WD e - e S S e e e e

REVENUE

-Export (USD value)
-Export (local currency value)
~Domestic

-Total Revenue Local Curr. Value

COST OF MATERIAL

-Import
-Local

COST OF EQUIPMENT:

-Import
-Local

COST OF SPARE PARTS:

-Import
-Local

ENERGY COST:
SALARY COST:
TOTAL COST

~Import
~Local
-Total Cost Value

TOTAL EMPLOYMENT (average)

-Administrative Employment
-Production Employment

PRODUCTION VALUE (market price)
TOTAL AVAILABLE PRODUCTION HOURS
TOTAL ACTUAL PRODUCTION HOURS
TOTAL MAINTENANCE HOURS

-Emergency Repair:
-Planned Maintenance

COKRVERTIBLE CURRENCY NEEDS

[~ = =)
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OPERATING RESULTS FOR YEAR 1992
FACTORY

FACTORY #: 12345

Figures in '000 Ls

REVENUE

-Export (USD value)

-Export (local currency value
-Domestic

-Total Revenue Local Curr. Va

COST OF MATERIAL

-Import
-Local

cOST OF EQUIPMENT:

=Import
-Local

COST OF SPARE PARTS:

~Import
~-Local

ENERGY COST:
SALARY COST:
TOTAL COST

-Import
~Local
-Total Cost Value

TOTAL EMPLOYMENT (average)

-Administrative Employment
-Production Employment

PRODUCTION VALUE (market price)
TOTAL AVAILABLE PRODUCTION EOURS
TOTAL ACTUAL PRODUCTION HOURS
TOTAL MAINTENANCE HOURS

-Emergency Repair:
-Planned Maintenance

ALLOCATED CONVERTIBLE CURRENCY

: PERIOD 4 AND ACCUMU

Period 4
Actual Plan Index

LATED

Accumulated
Actual Plan Index




OPERATING RESULTS FOR 1992
FACTORY

FACTORY #$: 12345

Figures in '000 Ls

REVENUE

-Export (USD value)

-Export (local currency value)
-Domestic

-Total Revenue Local Curr. Value 0 0 0 0

COST OF MATERIAL

-Import
-Local

COST OF EQUIPMENT:

-Import
-Local

COST OF SPARE PARTS:

-Import
-Local

ENERGY COST:
SALARY COST:
TOTAL COST

-Import
-Local
-Total Cost Value

(=3 = =]
(o NN
000
(=N N ]

(=]
o

TOTAL EMPLOYMENT (average) 0 0

-Administrative Employment
-Production Employment

PRODUCTION VALUE (market price)
TOTAL AVAILABLE PRODUCTION HOURS
TOTAL ACTUAL PRODUCTION HOURS
TOTAL MAINTENANCE HOURS

-Emergency Repair:
-Planned Maintenance

ALLOCATED CONVERTIBLE CURRENCY




CHANGES IN OPERATING REZISULTS
FACTORY

FACTORY #: 12345

Figures in '000 Ls

REVENUE

-Export (USD value)

-Export (local currency value)
-Domestic

-Total Revenue Local Curr. Value

COST OF MATERIAL

-Import
-Local

COST OF EQUIPMENT:

-Import
-Local

COST OF SPARE PARTS:

-Import
-Local

ENERGY COST:
SALARY COST:
TOTAL COST

-Import
~local
-Total Cost Value

TOTAL EMPLOYMENT (average)

-Administrative Employment
~-Production Employment

PRODUCTION VALUE (market price)
TOTAL AVAILABLE PRODUCTION HOURS
TOTAL ACTUAL PRODUCTION HOURS
TOTAL MAINTENANCE HOURS

-Emergency Repair:
-Pianned Maintenance

ALLOCATED CONVERTIBLE CURRENCY




OPERATING INDICATORS (OPI)
FACTORY
FACTORY # :12345

Performace

Dl.
D2.
D3.
D4.
DS.

TOTAL FACTORY PERFORMANCE - TFP

TOTAL SALES PERFORMANCE - TSP

SPARE PARTS COST PERFORMANCE - SCP
EMPLOYMENT PERFORMANCE - ENP
PRODUCTION TO REVENUE PERFORMANCE - PRP

—-—— - W T S - S S - — S A AR - - A e — - W G S e e — - ——— -

Productivity

Dé6.
D7.
D8.

LABOUR PRODUCTIVITY - LRP
CAPITAL PRODUCTIVITY - CLP
EQUIPMENT PRODUCTIVITY - EQP

Utilization

D9.

DlO.
D11.
Dl12.

CAPITAL UTILIZATION - CPU
PRODUCTION TIME UTILIZATION - PTU
CONVERTIBLE CURRENCY UTILIZATION - CCU
LOCAL CONTENT UTILIZATION - LCU

Share-of-Total

D13.
D14.
D15.
D16.
D17.
D18.

RATIO OF ADNINISTRATION WORKFORCE - RAW
RATIO OF PRODUCTION WORKFORCE - RPW
EMERENCY SERVICE RATIO - ESR

ADDED VALUE GRADE - AVG

REFINEMENT GRADE - RMG

PROFIT MARGIN - PMN




PRODUCTION TO REVENUE PERFORMANCE - PRP

ORGANIZATIONAL BELONGING: TYPE OF ORGANIZATION:
SECTOR CODE: AREA CODE:

BRANCH CODE: EMPLOYMENT SIZE:
PRODUCT CODE: ACHIEVMENT:

- . ——— " - W W W - - Wy T - - P G — S . -  — ———— .
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APPENDIX 2: BRANCH AND PRODUCT CODES.

In the Company Code List, used for the classification of
companies as they are registered in the ISICS company file,
two of the codes are Branch Code and Product Code respective-
ly. The use of these codes are motivated for two reasons:

1. In the function OPI Grouping Report it may be of

interest to group companies together from the same
branch

2. In comparison with international statistics the use
of an international branch- and product code will
facilitate that ISICS data can serve as basis for
national industry statistics.

The codes to be used are

for the Branch Code:

the International Standard Industrial Classification of All
Economic Activities (ISIC), 1990 revision.

The complete list is available as UNSO Statistical Papers,
Series M, No.4, Rev.3 (1990)

for the Product Code:

the Central Product Classification (CPC).

The complete list is available as UNSO Statistical Papers,
Series M, No.77 (1991).

A sample of the codes, also known as Browse Records, are
attached to this Appendix.
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{ 3-DIGIT MAJOR GROUFS
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ISIC3BIG  INDUSTRY
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488000 L4 YL AV R UV Y Y

DLVIRAST IRPUSTRILES
TCDACTCC KANUFACTURES

MANUTACTURT CF TLXTILES
HR]

MANUFACTURD COF CLOTHES EXCEFT FOCTWEAR
¥ AN TANTIIAMC ™y TIAATDIIr-a ™ Y APITT
Lr.n il NVUIVVID LAVL VUYL LA & (VY VIV SRS ]
FOCTWEAR LXCL.RUDBER OR PLASTIC FOOTWIAR
WOCD AND CORK FRODUCTS EXCL. FURKITURE

FURNITURL & FIXTURES EXCL. METAL
{ANUFACTURL OF FAFER ARND PAPER PRODUCTS

n
PRINTING, PUBLISIING & ALLIED INDUSTRILS
Pluvtr_‘nh s or- Iunnﬁ'ﬂhvnv C'vruvnnv o«
nasvinavivig . [APVAVIS PR iYW, ¥ ¥ Heriivnovy
MANUFACTURL CF OTIER CHEMICAL FRCDUCTS

PETRCLEUY RETFINERIES
MANUF. CrF PETRCLEUVM ANRD CCAL PRODUCTS
MANUFACTURE CF RUBBER FRODUCTS
Records selected: 3¢
FPRESS <PF1> KEY FOR IIELF
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BROKSE RECORDS
3-DIGIT MAJOR GROUFS
i e e e e g

ISIC3DIG INDUSTRY

IRIRIRINIR S U4
LR Rt R B R B AR B R B ittt b ki R R b et R R R b b bt e el o et oo et oo o e bt bl

S2 MANUFACTURE OF OTHER CIHEMICAL FRODUCTS
353 PETROLEUK REFINERIES

o4 MANUF. OF PETROLEUM AKD COAL FRODUCTS
625 MANUFACTURE OF RUBDBER PRODUCTS

ANUFACTURE OF OTHER FLASTIC FRODUCTS
MARUF. OF FOTTERY, CHIRA & EARTIIENWARE

MANUF. OF GLASS AND GLAGS FRODUCTG

361
362

_2¢83 KON-METALLIC MINERAL PRODUCTS nec.
27 IRON AND STEEL BASIC INDUSTRIES
372 NON-FERROUS METAL BASIC INDUSTRIES

381
382
383
384

METAL PRODS. EXCL. MACHINERY ARD EQUIFHT
HMANUF. OP MACHIRERY EXCL. ELECTRICAL
ELECTRICAL MACIINERY,AFPFLIANCES,SUFFLILES
MANUFACTURE OF TRANGPCORT EQUIFMENRT

LLWLWLLLOLULLLULLLRLLLLWLLLOLL

_ 385 MANUFACTURE CI' FROTEGGIONAL GOODS
330 CTIIER INDUSTRIES
30¢C TOTAL MANUFACTURING
Records selected: 3¢
PRESSG «Pri> KEY TFOR NICZLP
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MAUFACTURLT CF VEGLTADLL AND ANIMAL FATS
GRAIN MILL PRCDUCTS

Ses -nur CT (28280014 Letatat dlake ol ad
noasv'a v \l. nAanLng LAV VAV VRN ]

""CnR Fm,TOuIES ARD RETINERIES
{ANUFACTURE O CIICCOLATC, CONFECTIORARY
| gt PI‘ODL‘CTS ROT ESLSWIERE CLASSIFIED
Hn?-'LTACTURE OF FREFARCD ANIMAL FEEDS
ISTILLING AXD BLEKRDING SFIRITS

l: I\v \Slal ol B ol 0
.ll‘ vAniLog

KALT LIQUCRS ANWD HALT

SOFT DRINKS & CnRDONATED 'ATERS INDUST.
TODACCO MANUFACTURES

J SPINKING,WEAVING ANRD FIKISHIKG TEXTILES
Records selected: 81
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BROKSE RECORDS
BRANCIIES
i T T e e e e e g

IKD_CODLC IKDUSTRY
L e e R o R AR T Attt bt ot kbt e b e e b et et e R e b ot e b
Ja12 MANUFACTURE OF MADL-UF TEXTILE GOODS

2123 K}'ITTING MILLS

213 AKRUFACTURE OF CARFETS AKD RUGS

3215 CO“D GE, RCFE AXD TWIKRLE IKDUSTRIES

3215 TEXTILES ROT ELSEWNERE CLASSIFIED

3228 {ARUFACTURLE -ALL CLCTIES EXCEFT FOOTWEAR
”231 ANNERIES AND LEATIIER FINISHING

NN

FUR DRESSING AND DYEING INDUGTRIES
LEATHER AND SUDSTITUTES EXCEFT FOCTWEAR
FOOTWEAR,EXCEFT VULCARIZED & RUBDER ETC.
SAWHILLS, FLANIKG AND OTIIER WOOD MILLS

™

(&)

(&)
UQ(JQJQUQMU%Q@Q&QUQ

3312 WCODEN+CANE COKTAINERS & SMALL CANEWARE
3219 wWOOD & CCRK FRODUCTS

332 FURNITURE AND FIXTURES

311 MANUTACTURL CT PULF,FPAFCR AND FAFERDOARD
3312 CONTAINERS & DOXES Cr FAFCR & FAPERDOARD
2335 FULF, PAFER & FAFCRDOARD ICLES

Records selected:
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MANUTACTURT OF FERTILIZCRS & PUSTICIDES
SYNTHETIC RUSIKNG, LEXCTLFT GLAGS

p- Tar o TaWINCTY x‘ AV ¥ A/ ATITTLC
NnaLIYEW g 'r\l\ VRO MY LAV LIILWD

tARUFACTURT CF DRUGS AND MIDITINES
SOAF,CLEANING FREFARATIONS & FIRTUME ETC
CHEMICAL FRODS. NOT ELSEWIERE CLASSIFIED

MISCELLANDCUS PRODS. O PETROLEUYM & CCAL
TYRE ARND TUBL IRDUSTRILS
RUDBBER FRODUCTS KOT ELSCWIERE CLAS
FLASTIC FRODS. NOT ELGIEWILERE CLASS
FOTTERY, CHINA AND EARTHENWARE
{ANUFACTURL O’ GLASS AND GLAGS
STRUCTURAL CLAY FRODUCTS
MANUFACTURE OF CEMERT, LIME AND PLASTER
Records selected: g1
FRESS <PF1> KEY FOR IIELF
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3€1c
3628
S€631
J€32

FRODUCTS

&
J
3
2
3 PETROLEUM RETINERILS
J ¥
J
J
3
2
J
3
J

DBROWSE RECORDS
DRAKCIIES
L e e e e e e e e e e R f e et

IKD_CODE INDUSTRY
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3€10 J POTTERY, CHIKA AND EARTIERWARE

3¢6zc 3 KANUFACTURE OF GLASS "D GLASS FPRODUCTS

3631 J STRUCTURAL CLAY FPRODUCTS

J€32 J MANUFACTURE OF CEMENRT, LIME AND FLASTER

36393 J NON-METALLIC MIKERAL FRCDUCTS K.E.C

3710 J IRON AND STEEL BASIC INDUGTRIES

372¢ 2 NON-FERROUS METAL DASIC IKDUSTRIES

3811 J CUTLERY, IIAXD TCCOLS AND GENERnL LARDWARE

g1z J FURKITURE & FIXTURES FRIMARILY CF META
J
2
J
J
J
3
J

3812 STRUCTURAL METAL FRODUCTS
38193 METAL FRODS. EXC. MACHINERY & EQUIP%EN
3821 MAKUFACTURE OF ERGIKEGS AND TURBIKES

3822 AGRICULTURAL MACHIKERY AWNDT EQUIFHINT
3823 MCETAL AND WOOD WORKING MACHINERY
3824

IND. MACIHINCRY EXCL.HETAL & WOCDWCRKING
CITFICE, CCOMPUTING & ACCOUNTING MAC! ny
MACHINERY & LQUIFP. EXC. LLECTRICAL N.LC.C
Records selected: 21
PRESS <PTi> KLY I'CR IiCLP

- f
4
-
o
-
-

-

-

3825
3825




SERELLERY axND RELATED ARTICLES
MANUTACTURE oOr MUSICAL INSTRUMENTS
SPORTIKG AND ATIILETIC GCODS
NDUSTRIES NKOT ELSEWHERE CLASSIFIED
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IND_coDr NDUSTRY
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283: 7 ELLCTRICAL INDUST. MACHINERY & APPARATUS
3832 J RADIO, TIZLIVISION & COMMUNICATION EQUIF.
3833 J ELECTRICAL AFPLIANCES AND IIOUSERARLS
3825 J ELECTRICAL APFARATUS AND SUPFLIES N.L.cC
3841 3 SHIF DUILDING AND REPAIRING
3842 2 RAILROAD EQUIPMENT
3843 J BARUFACTURL OF MOTOR VENICLES
384 J BANUFACTURL OF MOTCRCYCLES AND DICYCLES
3845 3 MANUFACTURT OF AIRCRAFT
38493 J BANUFACTURE OF TRANSPCRT EQUIPHENT N.L.C
3851 ¢ PROTESSICNAL, SCIENTITIC+MEASURING EQUIP.
3852 J FIOTOGRAFHIC AND OFTICAL GOODS
3882 < MANUFACTURT OF WATCHES AND CLOCKS

3

3

3

J
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3i1:11i01 DLET AXND VEAL, FRISH
311104 BUTTOR ARD LAMD, TFRLGH
311107 FORK, FREISE
311130 FOULTRY, DRLSSED, FRIGH
3111%3 OTIHCR MIAT, FRCSH
J1111¢€ ACON 1AM & DRIED,SALTED,CSHCOKED FIG NMTA
AT Nn c-rxvhr\ }n-.-r AN x:Dvhvr ~rav e
~i2119 snLn 1.8 NINY v i D 1Ny
NI Y9I Nnn P."Flﬁcr
Vlllh: oaRvunvioy
J1i112 KLALS, PROZEN FREFARLCD

MCAT, CANKED

LARD

IIIDES, CATTLE ARD IIORGE, UNDRESSE
SKIKG, CALF, GOAT AND GULLEF, UNDRLGSED
KILK ARD CREAM, CCKRDINSED

311204 KILK AND CREAM, DRILD

J11207 DUTTER

311210 J CHEESE

Records selected: 463

PRESS <PF1> KEY POR MICLP

311137
311201
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DROWSE RECORDS
PRODUCTS
it e e e e e e v

ISICCODE  PRODDESCR
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371040 J HEAVY PLATES, OVER 4.75 MM

371043 3 MEDIUE PLATES, 3 TO 4.75 MY

37104¢ J SHEETS ELECTRICAL

3710483 J CSHEETS UKDER 3 MM, COLD-ROLLED, UKCOATED

371082 J SIEETS UKDER 3 MM, IICT-RCOLLED

371055 J TIKFLATE

371058 J GALVANIZED SHEETS

371061 3 NIOOF AND STRIF, COLD-REDUCED

371064 J LiCOF AND STRIF, IHIOT-ROLLED

371067 J RAILWAY TRACK MATERIAL
J
J
J
J
J
J
J

371070 WIRE, FLAIN
37107¢€ TUDES, SEAKLESS
371079 TUDES, WELDED
371085 STEEL CASTIKGS IN THE RCUGH GTATCE
371088 STLEL FORGIRGS
371C31 WILCLS, WIEEL CENTREG, TIREGS AND AXLES
372001 CCPPLER, DLIGTER AND OTIICR UKRREFINED
Records selected: ]
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355387 RUDDTR,UNIIARDENED VLLCA\IZEU FIFING,CTC.
355310 RUDDER,BARDLNLCD (CDONITED » BLOCKS LC7C.)
3585132 RUBBER, TRANSHISSION, ORVEYOR ETC.
35581¢ RUDuEu ICOTREAR
3€1001 IOUSENCLY WARE COF PORCLLAIN CR CiliINA

361803

381087

35201
362004
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CERAMIC MATERIAL

SANITARY CERAMIC FITTINGS{E.G.SINKS)ETC.
LASS, DRAWN OR BLOwN, IR RECTANGLEo

GLASS, CAST, ROLLED, DRa¥X OR
TOUGHENED OR LAMINATED SAFE
GLASS BCTTLES ETC.

SUILDIRG DRICHS,
TILES, ROCTING, MADC Or
TILES,

FLGOR ARl WALL
QUICL'

CEHEST
ASBLSTOS-CEMENT ARTICLES
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