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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 iDDDediate 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 r~ 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 'neasurable 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 utilization of lhe 
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 fornm­
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. Its 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 communic-ation 
with users. The structure and part ot the functions of 
IDSS is a further development of ISICS, Industry Sector 
Information and Control System, which is further described 
below. 

Experience from earlier attempts to introduce computer 
based management tools in industry in developing countries 
shows very clearly, however, that a mere computer program 
alone is not a guarantee for improved decision-making. The 
computer program should thcrefcre be part of a totai 
offAring, ~onsi~ting of software, a detailed installation 
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guideline and, what is 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. 
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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 World Perspective on Decision Support 

Systems 
- Industry Sector Information and Control System 

(!SICS) 

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 praCJlllB.tic 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 qive an overvie~ of the present DSS-status. 
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I.l. 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 pro~ess, 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 ~ata is to be treated to make relevant 
information for the decision maker. This elaboration of data 
may be time consuming and is of ten 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 

Executio n 
J 

Data 

Interface 

Signals , 

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 et f icient 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 s7stern. We are often restricted to 
use quantifiable signals, i.e. signals which are or can be 
easily transformed to numbers. Such signr.ls 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 det-::cted m1d captured. It 
should, however, br~ poi:--.r.cd out i:·. this co;:~.'!X!. t.hat 
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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 d~tect 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 structu~e, compare and 
present data in an easily comprehensible way (e.g. 
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 availabie 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 pdramete­
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 ~he computer 
calculate and store the ratio between actual and planned 
costs for consecut~ve reporting periods and present trends 
for di~ferent products. This will allow the decision maker 
to direct attention to those ~roducts which will be most 
out of line. 

The disadvantage with this model is that is 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 (OP!) 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 
processei:; 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. 

Presentation 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 cl<!of and easily int.erpret.ed 
di.aqram ior budqet status at. different Lim'~ perjods. 
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I.2. Functional Requirements of Decision Support Systems 

'l'he primary objectiv~ 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, tw0 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 
Cr~ logues and bankers investment rates. 

1he 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 is, 
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 general, the following two 
functions should be provided in a management decision 
support system: 

- monitoring of a company's activities/perfo:unance 
- 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. ~his will 
ensure that only the most appropriate measures are being 
used. 

Operations data will be 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 is 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). Concept 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 under 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 of ten both inadequate and distort­
ed. Such distorted information is the result of accounting 
principles 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 product.ion 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 proc~cts generate contribu­
tion through their consuming of capacity in the bottleneck 
is it, according to the OPT p~ilosophy, possible to 
generate a production programme which optimizes total 
factory performance and prof itabil:ty. OPT thus uses terms 
as "return per factory hour", "cos: per factory hour" and, 
derived from these two, "throughp~: accounting ratio". 
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Neither the OPT philosophy nor 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 factors 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" its 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 is, 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 in 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 pr.edicted 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 (!SICS), 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 Information and Control System 
(!SICS} 

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. 

!SICS, Industry Sector Information and Control System, 
was recently developed to meet such needs, arising on 
ministry levels. !SICS 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 IS I CS was intended also for 
inside company usaqe as a monitoring system. 

As, however, the basic unit of !SICS is the company, 
and information about company performance is aggregated to 
higher hierarchical levels such as a ministry, the 
functions of !SICS 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 !SICS was installea, within 
the frames of a UNIDO project, at the Ministry of Industry 
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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!SICS 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 activiti~s, is that 
industry perforcance 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 Inf onnation and Control System is a set of 
tools to address these issues. 

ISICS is designed to be used en an aggregate planning 
level. Ministries of industry require relevant information 
from their subordinate companie~ and factories in order to 
carry out 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
ef f ecti ve. 

!SICS 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. 

!SICS 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 !SICS 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 of fer a tool that can De 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: 

- Introduction 
- Development of !SICS 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 inf orma­
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 IDSS reports and output should be easy to 
.i1,terpret, also for users with little experience of 
management accounting. As an important complement to this, 
the IDSS concept. · also includes a complete training 
programme for managers. 

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

!SICS 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 af feet two 
areas: the systems features will be modified, albeit to a 
lesser extent than the !SICS functions, which will be 
modified or replaced to meet the needs on the company 
level. 

Modified systems features. 

!SICS is 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. 

!SICS 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 levels have been 
defined to reduce the risk of unauthorized use of vital 
information or the risk that basic parameters be changed 
by mistake. These !SICS features will be further developed 
in IDSS. 

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 IDSS 
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 he 
repeated with the new functions added from the menu. 
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Changed !SICS functions 

!SICS, 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 fallowing 
table indicates which functions should be useful on the 
two levels: 

Function: 

Investment analysis 
(short term) 

Price setting of products 

Performance Indicators for 
- total factory 
- total sales 
- spare parts cost 
- employment 
- production to revenue 

Productivity Indicators for 
- labour 
- capital 
- equipment 

Utilization Indicators for 
- capital 
- production time 
- convertible currency 
- local materials content 

Miscellaneous Indicators for 

IDSS: 

yes 

yes 

yes 
yes 
yes 
yes 
yes 

no 
ti> 
no 

Hl 
yes 
no? 
no 

!SICS: 

no 

no 

yes 
yes 
yes 
yes 
yes 

yes 
m; 
yes 

m 
yes 
yes 
yes 

- ratio of administration workforce ro m 
- ratio of production workforce no yes 
- emergency service ratio yes yes 
- added value grade no yes 
- refinement grade ro Y&5 

- prof it margin yes yes 
- optimal maintenance yes nc 
- product contribution yes no 

Reports on Operating R~sults 
- changes from last year 
- per period/accumulated 

yes? 
yes 

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 prof it status for each product group. Result 
reports such as Operating Results, Cha~ges 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 !SICS but with 
no relevance in IDSS, will be deleted. Instead, a product 
classification system will be introduced, albeit less 
sophisticated than the !SICS company classification. There 
will be more graphic presentations of output 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. 

II.2. IDSS Operational Features: 

IDSS provides two basic types of informz:.tion to the 
operations manager: monitoring information and guidance 
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 snch as 
the result report, showing actual results per period for 
a number of parameters (see below) or actual result 
compared to planned. 

I I I I I I 
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Also the different product groups can be monitored. The 
measure is here Contribu~ion which gives the difference in 
value bet~een 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 IDSS 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 guidance 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). 



Planning 
Data 

Goal-::: and Plans 

--~~---'L-~~~Informat. 
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' 

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 f iCJUre will thus illustr­
ate the IDSS-part of the decision support system: 

!Planning Data 
Information 

Computer -. 
,i. 

Data 

Interface 

tsignals 

The responsible manager (the small company) or the 
planning department (the bigger company) makes the operating 
plan for the corning 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 IOSS interface, are also entered 
into the IOSS 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 deci:ion support 
information (see below). For investment analysis, specific 
data has to be entered regarding interest rates etc. 

Operating Planning data 

IOSS 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 

- ~otal 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 wili 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) co~pa~e 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 inf lat ion factor. The inf lat ion 
f~ctor is taken as the average value for inflation during 
the year and calculated according to the following formula 

Inflation Factor = l+p/2•100 
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where p is the total inflation for the year. IDSS will 
automatically insert the Inf lat ion Factor to t~:ose OP Is 
uhere it is 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: 

Used to: 

(Total Sales Revenue) I 
(Total Production Cost) 

Evaluate total profit or loss. 

Operating reference: Should be >1. 

TSP - TOTAL SALES PERFORMANCE 

Formula: 

Used to: 

(Actual Total Sales Revepue) I 
(Planned Sales Revenue;. 

Evaluate sales output compared to plan. 
Indicates how well factories can plan 
revenues fer a coming period ~ 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: 

Used to: 

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

Evaluate the cost of spare parts compared to 
planned spare parts cost. A high ratio (>l) 
may indicate that the general condition of 
the production equipment is infidequate. A. 
too low ratio (<<l) 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 inf la­
tion compensation factor. 

Operating refere~ce: Should be around 1.0 

SLP - SALARY PERFORMANCE 

Formula: 

Used to: 

(Actual Total Sales) I (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. 

Operating 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 Finished Products End of this Year) 
I (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) I (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 

Fornmla: 

Used to: 

(Total Sales Value-Total Material Cost) I 
(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. 

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: 

Used to: 

(Total Sales Value-Total Material Cost) I 
(Total Capital) 
Evaluate how much value of work is produced 
from one unit invested Total Capital. 
Improved materials control such as just-in­
ti.Ile ( 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 UT!LIZATION 

Formula: 

Used to: 

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

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. 



33 

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) I (Total 
Available Production Hours) 

Evaluate bow well the available production 
time is utilized. Too low figure (<<l) 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: (Total Cost for Import) I (Planned Need of 
Convertible currency) 

Used to: Evaluate how much of convertible (or "hard") 
currency needs, planned at th~ 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 ~ that not enough 
convertible currency was allocated from the 
financial system with the possible result of 
material shortages or lack of spare parts. 
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LCU - LOCAL CONTENT UTILIZATION 

Formula: 

Used to: 

(Local Material used in Production) I (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) 
I (Total Nwnber 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: 

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

Evaluate the prof it share of total sales 
revenue. 

Operating references: Should be > O. 
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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 

lDSS 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
a!">le 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 
international 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 
infornv.ltion of suppliers etc). 

The concept of product contribution means that the net 
prof it 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 hiqh 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 strategy may differ 
trom company to company as can be seen from the example 
below: 

Three products are a::;sumed. 

Product one (Pl) has a contribution 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 
n P2 is 15 000 
• P3 is 6 000 

Ranking method: Pl 

product contribution per unit 100 

total product contribution 
in % of total contribution 

total product contribution 
in % of import material 

26 

1,3 

units p.a. 
units p.a. 
units p.a. 

P2 P3 

140 220 

45 29 

1,1 0,7 

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 tt.ird). 

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 s~pport! 

I II I I I 11 I 
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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 vf maintenance frequency. A short 
description of the three IDSS functions follows below. 

SHORT TERM INVESTMENTS 
The most crucial question confronting an operations 

manager who is 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 ceimes 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: number 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 \'alues of the input parameters 
means that the IDSS investment tool can also be used as an 
investment simulation model and assist the operations 
manager in evaluating differe~c scenarios. For example, 
how much must revenue increa::H: : f ttw interE~st re:.tc goes 
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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 relati'-'ely 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~ 1 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 prof it 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: 

Prof it 

high 

Loss 

pric~ 

low price=--' 

!Volume 
I max) 

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 prof it 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 in 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 subj~ct, 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 guidance. 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 normc~lly little difference between optimal or 
near optimal strategy. 

II.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 lSICS 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 wil 1 in detail 
describe how the IDSS p:rogrammes are j nstal led in the 
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user's computer, how the c!esired 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 practi~ners of management and organiza­
tion theory. There are many reasons for ~his. 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 country: 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 aecision system like IDSS is the ref ore that the 
users fully understand the features and functions of IDSS. 
But what is even rnore 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 
of 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 
using pre-designed reporting 
directly into IDSS. 

results are reported, 
forms Q£ reported 

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

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

The different reports such as Changes in Operating 
Results and Operating Results for Period or Accumulated 
can either 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. 

II.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 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. 

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

1. Management Accounting is the basis for all manage­
ment control in industry. Many of today's management 
accounting computer systems a!"e, 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 .:n 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 guideline 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. 

5. 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 dif fe­
rent company sizes. 



45 

SMALL MEDIUM MEDIUM LARGE 

INDUSTRY INDUSTRY INL'USTRY INDUSTRY 
Monitoring: 10-50 50-100 100-500 500-

Performance OP! * * * * 

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 thes~ functions can help the managers 
to make better decisions. 



47 

It is therefore suggested t.hat. IDSS b~ provided to 
users as a package consisting of the IDSS software, a 
workshop and installation support. 

It is here strongly recommended that UNIDO undertakes 
the 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 ~apability 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. 

III.l. IDSS Development ProgrdDIBle 

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 
I SICS 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 !SICS 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 Linkoping, Sweden, which 
has a significant research record on management and 
organization development in third 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 soft~are. 

4. Development of an IDSS User's Manual. The manual will 
contain general systems requirements, guidelines 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 !SICS 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 inf onnation systems on IBM­
compatible pe£sonal 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) 

prcject leader 

Design of IDSS 15 ::-.andays 
IDSS software coding 10 ::1andays 
IDSS User's Manual 10 ::iandays 
Testing 10 ::iandays 
Miscellaneous 5 :7.andays 

proqrarmer 

5 rcarrlays 
60 man:lays 
5 rrardays 

10 rrarrlays 



2. Time estimate for IDSS user training material: 

Course sy~labus design 
Writing of course material 
Course structure and lay-out 

project leader 

S mandays 
30 mandays 

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

III.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 region. 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 Namibia are 4 and 2 respective­
ly. 
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It will be of paramount j_mporta&.::e that IDSS be brought 
to the cognizance of the potential users and that the 
functions and benefits of IDSS be clearly presented. 

For a more general presentatioP. of IDSS, the following 
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 a 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 presentation 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 ProiP.ct Prooosal 

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 DJanagement 
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 ~anger 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 f in<l 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 technology in Asian government 
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systems, presented by the Management Development Progr~mme 
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 in 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 

(i) To design and develop an activity monitoring 
and decision support system for personal 
computers to be used by operations managers 
in small and medi:.im scale industries in 
developing countries. The design is partly 
based on the Industry Sector Information and 
Control system, !SICS, developed for similar 
purpose to be used on ministry levels and 
already in operational use 
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(ii) To design and develop a training course for 
industry manager~ 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, 
Decision Support System, IDSS. 

b) An IDSS User's Manual 

Industry 

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. IDSS programming 3.5 m:nths 

III. Completion of an IDSS User's Manual 1 month 

IV. IDSS 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 

(l) Experts 

m/m USO 

(i) One international expert in 5.5 47,000 
industrial management and third 

(ii} 

(iii) 

worlds informatics experience 
for phase I (part of), II (part 
of), III (part of), IV (part of), 
V and VI 

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

Travel costs and DSA for phase VI 

TOTAL 

3. REPORTING AlJD EVALUATION REQUIREMENTS 

4 24,000 

9,000 

tED 80,000 

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

INDUSTRY SECTOR INFORMATION I..!;o CONTROL SYSTEM 

!SICS is 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 !SICS 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 !SICS 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 

- !SICS Installation Guidelines 

- !SICS Operating Instructions 

- !SICS Functions Description 
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I. ISICS SYSTEMS REQUIREMENTS 

!SICS is developed from Lotus Symphony. 

I.l. Hardware Requirements 

I.1.1. Internal memory. 

!SICS requires 640 kB as basic or conventional memory. In 
addition, expandable memory modules may be required if the 
number of registered C<Jllll>anies 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. 

1.1.2. External memory. 

ISICS progranmes 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 !SICS progranmes 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 required. 

I.1.4. Additional devices. 

ISICS supports the following devices: 

Screens: Hercules, 
VGA (default), 

Printers: HP 2886 Laser Se~ies 

EGJ.. 
Toshiba 



I.2. Software Requirements 

!SICS 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 loca: area 
network software: 

Banyan VINES 
IBM PCLan 
3COM3 + Share 
Novell NetWare. 

User authorization in ISICS (in a multi-user envirorunent) 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 conmon file for data storing etc. Each user can 
therefore simultaneously view the same data segments. Tc, 
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. 
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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 
somewhat depending on whether you intend to use !SICS in a 
multi-user or single-user environment. These differences will 
be specified in the text below. Please also note that !SICS 
has been developed as a multi-user system for a local area 
network (LAN) environment. !SICS can serve up to eight 
simultaneous users. 

These installation guidelines have the following steps: 

1. Copy !SICS modules and files to the server 
2. Assiqn user authorization to !SICS directories 
3. Specify path-ways for users 
4. Specify type of screens 
5. Specify printer address 
6. Test-run of ISICS 

II.l. Copy ISICS mocluies and files to the server. 

The !SICS progranme modules and files are delivered in four 
diskettes, numbered ISICS #1, ••• , !SICS #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 !SICS 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 
!SICS #4 the system will ask you to insert !SICS #1, then 
!SICS #2, then !SICS #3 and, finally, !SICS #4 again. 

5. After successful copy of all the modules and filGs, the 
system ~ill inform you. 
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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? 

\LOTS HARE \SYMPHONY.V22 

\USERS \USER! 
\USER2 
\USER3 
\USER4 
\USERS 
\USER6 
\USER? 
\USERS 

\IS I CS \OP! 

\ISICSSYS 

II.2. AsFign user authorization to !SICS 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 
- Register Companies 
- Enter Operations Data 
- View Reports 

Authorization Group 2: - Enter Operations Data 
- View Repons 

Authorization Group 3: -View Reports 

The following table shows how to give network s~cif ications 
to set the authorization rights (next page): 



7 

DIRECTORY GROUP 1 GROUP 2 GROUP 3 

I SICS all ail R I F 

ISICSSYS all R I F R I F 

LO'I'SHARE all all all 

LOTUS all R I F R I F 

USERS all all all 

!SICS I OPI all all all 

R = Read; F = File Scan 

II.3. Specify path-ways for users. 

As each user must have a path-way to find the !SICS 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 !SICS modules 
will reside, for example the server. 

N.B. In a single-user version, the 109ical device address is 
likely to be C: 

II.4. Specify types of screens. 

I SICS 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 automa~ically 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 com:nand: 



6 

- For Hercules the co:::unand 1S "t::: 

- For VGA the command 1S \'C 
For EGA the command 1S t.I... 

- For Toshiba the command 1S ':~ 

To select one of the non-default sr.reen-types for all users, 
for example Toshiba, do the followins 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 IS!CS HH.SET X:\USERS\USERl\ISICS.SET 
3. Enter 

II.5. Specify printer address. 

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

II.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 rc1cs 
4: Enter 

N.B. In a single-user version, use USERl. 
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III. !SICS OPERATING INSTRUCTIONS 

This section will show you how to get access to and use the 
various !SICS functions. !SICS 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.l. !SICS Functions 

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

- Data Entry 
Reports 

- Registration 
- Service 
- OPI Groupings 
- Exit 

By moving the curse~ 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 !SICS 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). 

III.2. !SICS Modules and Files Structure 

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

Hain Function 

DATA ENTRY 

Sub-Functions 

Operating Results 

Operatinq Plans 

Financiai Balance 

G:rap:-i 



REPORTS 

REGISTRATION 
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r Cha:iges in Operating Results 

L Ope::::-ating Results for Period 
r . anc hCCumulated t Operating Indicators 

Total Performance (Graph) 

Registration of Companies 

SERVICE t 
Reporting Periods 

~~~~~~~~~- Inflation Factor 

Currency 

OPI GROUPINGS 

III.3. The Menues 

Operating Indicators for 
Groups of Companies 

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 en the function or to enter 
the nwnber preceding the function, e.9. 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 II.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 inquirie$ for companies (OPis are 
described in more detail in section III.8 and IV.3). 

To reach the sub-menus o: Data Entry and Reports, you are 
requested by the syste~ ~o first e~ter 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 ~urr.ber (fo~ identification nu.~.bers, 
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see section Ill.5: Registration) c~c reach the sub-menu. Or 
you may use LIST to get the li.st.ing of all registered 
companies with their identificatic~ numbers. By placing the 
cursor over the desired company and pressing enter you will 
reach the sub-menu. 

You may leave a s11b-menu or a help-::ienu by the QUIT comrr.and. 
To return to the sub-menu from a ~orking document, just use 
the FlO function key. 

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

To leave !SICS, use EXIT in the main-menu. 

III.4. The SerJice 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 t.he 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. 

III.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 
inf luen~e from inflation is taken care of by the system. For 
this purpose, !SICS uses the Inflation Factor. (This factor 
is described in more detail in section IV.l). 

I SICS 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 ma~ be entered for 
different yearf>. After specifying the desired inflation 
rates, press FlO to calculate and sa•:e your inflation factor. 

Please note that an inflation tact.or may be entered after 
data has already been registered. ln 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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III.4.3. Pericxls 

Operating Plans and Results are ofte~ given per period. Most 
corranon is the monthly period as the opE:-ating year has twelve 
months. !SICS allows twelve periods pe:- year or, alternative­
ly, one period per year (i.e. a period equals a whole year). 

It should, however, be noted that in those situat~ons 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. 

III.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 !SICS keeps data for each registered company 
for 3 years. 

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

•-•-•-•-ENTERPRISE CLASSIFICATIOK-•-•-•-• 

IDNR ( 11345 

ORGANIZATIONAL BELONGING 
BRANCH CODE 
PRODUCT CODE 
TYPE OF ORGANISATION 
AREA CODE 
EMPLOYMENT SIZE 

NAME 
STREET 
PO BOX 
ZIP CODE 
CITY 
TELEPHON£ 
FAX 
TELEX 
DATE OF rt:T?Y 

1 
1111 
11 
1 
222 
2 

SECTOR CODE 

SERIAL NUMBER 

P£RFORMANCE (OPI Dl) 

FACTORY ______ _ 
STR£ET 

CJTY __ _ 

1 

345 

2 

ISICS will place the cursor in the first data field, i.e. 
Organizational Belonging, and wait. for you t.o enter the 
appropriate code. All the codes \;Sed for this Y.'orking 
document are found in the CODELIST FOR COMPANY REGISTRATION 
in section IV.2. A list of Branch a~d Product Codes, also 
used for registration, are found in ~??endix 2. 
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When the first code (Organizational Belonging) has been 
entered by using the Insert or Enter key, !SICS will place 
you in the next field, Sector. The same procedure is then 
repeated until all data 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 docwrent and then again from the beginning until you 
reach the desired data field. 

As you will notice, !SICS 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 NUI'lber have been entered. 

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

- Save, - Input, - Quit. 

SAVE is 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 the 
company registration file. 
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III.6. The Data Entry Function 

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

Financial Balance da~a 
- 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 
- Operating Results 
- Graph 

- Year 
- Print 
- 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 canpany 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 imnediately 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 
FlO 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 "O" which just indicates 
that they are swrunary 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 not.ice 
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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 it does not receive any input data. For technical reasons, 
however, it belongs to the Data Entry function. 

III.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. !SICS 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 !SICS. 

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 1110rking 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. 

III.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, impor~ 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 p~oduction 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 valuP ('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 t.o indicate both USO and local 
values. The USD value is not included in the total revenue. 

Operating planninc; data should be entered into the !SICS 
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 docwnent 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 

- Changes in Operating Results 
- Operating Results, 

Period and Accumulated 
- Operating Indicators 

per Company 

Help-menu 

- Company 
- Year 
- Frint 
- Quit 

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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III.7.1. Chanqes in Operating Results 

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

This report compares the operating results i.e. the same data 
as in III.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 !SICS requests you 
to indicate (e.g. month of April) and accwnulated 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 Ccq>a.ny 

The layout for this report is shown in Appendix 1. 

The 18 ISICS Operating Indicators, Dl to 018, 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 IV.3. 

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

III.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. !SICS 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 
010) for all textile companies in a specified region with 
employment more than 200. 
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IV. !SICS FUNCTIONS DESCRIPTION 

In this section, three !SICS functions are described, viz. 

- the inflation factor 
- the company codes 
- the operating indicators. 

IV.l. 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 = l+p/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 IS I CS 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 code list to suit the raquirements of the user's 
organization. 

Note: ISICS will create a 5-digit identification number for 
each registered company to be used for all transactions. The 
nwnber is created from the following codes: 

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

The following is an exam::>le of Code List. If this list is 
used or an alternative Code List has been defined to suit the 
actuaT""organization, the proper code should be selected and 
entered when a corn?any is to be registered: 



1. Organizational Belonaing (1 Digi~) 

1: Ministry of Industry 
2-9: Vacant 

2. Sector (1 Digit} 

1: Textile Industry 
2: Chemical Industry 
3: Engineeringindustry 
4: Cement Industry 

3. Branch Code (4 Digits) 

5: Sugar Industry 
6: Food Industry 
7-9: Vacant 

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 ;najor product only. If no Product code is 
applicable, code '00' • See Appendix 2. 

5. Type of Industry (1 Digit) 

1: Public Industry 
2: Private Industry 
3: Mixed Public/Private 
4: Mixed Public/Multinational 

6. Serial Number (3 Digits} 

5-9: Vacant 

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

7. Area Code (3 Digits} 

A 3-digit number to give geographi~a: region. Sarne area code 
as used by the telephone syste~. 



8. EmElovment Size p Diqi!_) 

1: 1 - 100 err.ployees 6: 501 - 600 emplo~ees 
2: 101 200 ~ 7: 601 700 - -
3: 201 300 8: 701 800 
4: 301 - 400 9: 601 900 
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 fran the list below (1,2,3 .. ), refer to 
the Total Factory Performance (OPI number Dl}. E.g. Total 
Factory Perfo:r:mance =1,23 means that Total Performance is 
123%, equal to code number 8. 

0: < 50 ' 5: 91 - 100 % 
1: 50 - 60 ' 6: 101 - 110 % 
2: 61 - 10 ' 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 
ISIC: ~Ttd allow the user to obtain instant and very condensed 
information about a company or a group of companies. OPis are 
available for each caipany for the last three years and are 
shown when the function OPI PER COMPANY is called. The OPis 
are automatically calculated by !SICS as soon as adequate 
data is available in the system. The OPis Dl to 018 are 
described below. 

Dl. TFP - TOTAL FACTORY PERFORMANCE 

Formula: 

Used to: 

(Total Sales Revenue) I (Total Production Cost) 

Evaluate total profit or loss. This OPI is also 
used in the code-list at registration ti.me and 
can therefore be used in the classification of 
companies. 

Operating reference: Should be >1. 

02. TSP - TOTAL SALES PERFO?J·tANCE 



Formula: 

Used to: 
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(Actual To~al Sales Revenue) I (Planned Sa:~s 
Revenue). 

Evaluate sales output compared to plan. 
Indicates how well factories can plan revenues 
for a cor.i.ng ~riod 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 hanpered 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. 

03. SCF - SPARE PARTS COST PERFORMANCE 

Formula: 

Used to: 

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

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

Operating reference: Should be around 1.0 

04. ENP - EMPLOYMENT PERFORMANCE 

Formu:a: 

Used to: 

(Actual Total Sales) I (Actual Total Employ­
ment). 

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

O~p.,.._e~r_a~t=i~n~gi......;r_e~f~e~r~e~n~c~e~: Mon:tor trends with last year(s) and 
with other compa.'lies in the sector. Watch for over­

e~ployment, i.e. too many employees are used 
to reach the financial result. There may be 
potential for rationalizations. 
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05. PRP - PRODUCTION TO REVENUE PER:ORMANCE 

Formula: 

Used to: 

(Production Value End of this Year - Stores 
Value of Finished Products End of this Year) 
I ( Produc:ion Value End of this Year. The 
formula is identical "-·i th Total Revenue End of 
this Year - Stores Value of Finished Products 
Beginning of this Year) I (Production Value End 
of this Year. 

Evaluate how much of sales revenues of this 
year actually was produced this year and how 
much was sold f rorn last year• s production. This 
OPI is inp>rtant as it indicates how much of 
produced volume is actually sold. 

Operating reference: Should be close to 1. 

D6. LRP - LABOUR PRODUCTIVITY 

Formula: 

Used to: 

(Total Sales Value-Total Material Cost) I 
(Total Salaries). NB: Total Sales Value-Total 
Material Cost is qenerally ref erred 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. 

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: 

Used to: 

(Total Sales Value-Total Material Cost) I 
(Total Capital) 
Evaluate how much value of work is produced 
from one LS of invested LS in Total Capital. 
Improved materials control such as just-in­
time (JIT) mP.thods, less material in stores, 
quicker customer deliveries and control on 
customer payments ~ill generally improve 
capital pro::iuctivity. 

Operating reference: Ne value of reference can be quoted 
he=e. Should be used in comparison 
wi:h other factories and branches. 

08. EQP - EQUIPl{ENT PRODUCTIVITY 



Fonnula: 

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

Indicate the condition of the production 
equjpment. In case of high spare parts cost 
and/or hiqh costs for emergency repairs, the 
condition of the production equipment may be 
too low (old 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 UTILIZ}.TION 

Fonnula: 

Used to: 

(Total Sales Revenue) I (Total. Value of Raw 
and Semifinished Material) 

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 f onn of sales 
revenue. 

Operating reference: The higher this OPI is, the higher is 
the total efficiency of the company. 
The target should be 2 or above. 

DlO. PTU - PRODUCTION TIME UTILIZATION 

Formula: 

Used to: 

(Total Yearly Production Hours) I (Total 
Available Production Hours) 

Evaluate how well the available production 
time is utilized. Too low figure (<<l) 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 in comparison 
with other factories and branches. 
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Dll. CCU - CONVERTIBLE CURRENCY UTILIZ~TION 

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

Used to: Evaluate how much of cc:wertible (or "hard·· ) 
currency needs, planne:i at the beginning of 
the year for the irnpon. 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. 

012. LCU - LOCAL CONTENT trrILIZATION 

Formula: 

Used to: 

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

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. 

013. RAW - RATIO OF ADMINISTRATION WORKFORCE 

Formula: (Number of Administration Workforce) I (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 unnecessa:-y bureaucracy. General 
references are not a\·ai lable but the figure 
ought not exceed 0.25 :c~ an ordinary produc­
tion factory. 

014. RP'I-: - RATIO OF PRODUCTION WORKE'ORCE 
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Formuln: (•Jwnber of Production ~orkforce) I (Number of 
'T".)tal 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. 

015. ESR - EMERGENCY SERVICE RATIO 

Fonnula: 

Used to: 

(Total Number of Hours for Emergency Repair) 
I (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 ·"'"n 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 mainteBance can 
sign~ficantly reduce the need for emergency 
repairs. 

Operating references: Should be as small as possible. 

016. AVG - ADDED VALUE GRADE 

Fo~iula: 

Used to: 

(Total Sales Value-Total Material Cost) I 
(Total Sales Value) 

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 

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

C 1 7 • Rl·~G - REF I ?EHENT GRJ..D:: 
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Formula: 

Used to: 
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(Total Production Cost-Total .Material Cost) I 
(Total Production Cost) 

Evaluate the share of own costs (i.e. except 
material) to total product cost. A high figure 
may indicate that o~-:;. costs are too high 
compared what the market is prepared to pay. 

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

018. PMN - PROFIT MARGIN 

Formula: 

Userl to: 

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

Evaluate the profit share of total sales 
revenue. 

Operating references: Should be > O. 
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APPENDIX 1: !SICS REPORTS AND WORKING DOCUMENTS - SAMPLES 



FINANCIAL BALANCE 1992 
All figures in •ooo 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 Term 
-Total Debts Value 0 

OWN CAPITAL 0 



r 

OPERATING PLAN FOR 1992 
FACTORY 
FACTORY t: 12345 
Figures in 1 000 Ls 

Period: I 1 2 3 4 

--------------------------------------------------------------------
REVENUE 

-Export (USO 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 AVAILABJ..E PRODUCTION HOURS 
TOTAL ACTUAL PRODUCTION HOURS 
TOTAl, MAINTENANCE HOURS 

-Emergency Repair: 
-Planned Maintenance 

CONVERTIBLE CURRENCY NEEDS 

0 

0 
0 
0 

0 

• 

0 

0 
0 
0 

0 

0 

0 
0 
0 

0 

0 
0 
0 

0 



OPERATING PLAN FOR 1992 
FACTORY 
FACTORY t: 12345 
Figures in '000 Ls 

Period: I 5 6 7 8 

------------------------------------------------------------------
REVENUE 

-Export (USO 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 0 0 

-Administrative Employment 
-Production Employment 

PRODUCTION VALUE (market price) 
TOTA£ 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 'OOO Ls 

Period: I 9 10 11 12 TOTAL 
------------------------------------------------------------------
REVENUE 

-Export (USO 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 

cor;VERTI BLE CURRENCY NEEDS 

0 

0 
0 
0 

0 

0 0 0 

0 0 0 
0 0 0 
0 0 0 

0 0 0 

0 
0 
0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 
0 

0 

ERR 
ERR 

0 
0 
0 
0 

0 
0 

0 



OPERATING RESULTS 
FACTORY 

FOR YEAR 1992 : PERIOD 4 AND ACCUMULATED 

FACTORY #: 12345 
Figures in '000 Ls I Period 4 I Accumulated 

Actual Plan Index Actual Plan Index 
--------------------------------------------------------------------------
REVENUE 

-Export (USO value} 
-Export (local currency value 
-Domestic 
-Total Revenue Local Curr. Va 

~OST OF MATERIAL 

-Import 
-Local 

~OST 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 !-:OURS 
TOTAL ACTUAL PRODUCTION HOURS 
TOTAL MAINTENANCE HOURS 

-Emergency Repair: 
-Planned Maintenance 

ALLOCATED CONVERTIBLE CURRENCY 



OPERATING RESULTS FOR 1992 
FACTORY 
FACTORY ~: 12345 
Figures in •ooo Ls 

Period: I 1 2 3 4 

--------------------------------------------------------------------
REVENUE 

-Export (USO 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 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 R::SULTS 
FACTORY 
FACTORY #: 12345 
Figures in '000 Ls 

1992 1991 CHANGE 
--------------------------------------------------------------------
REVENUE 

-Export (USO 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: 
SAIARY 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 

1992 1991 1990 

-------------------------------------------------------------------------
Perf ormace 

Dl. TOTAL FACTORY PERFORMANCE - TFP 
D2. TOTAL SALES PERFORMANCE - TSP 
D3. SPARE PARTS COST PERFORMANCE - SCP 
D4. EMPLOYMENT PERFORMANCE - ENP 
D5. PRODUCTION TO REVENUE PERFORMANCE - PRP 
-------------------------------------------------------------------------
Productivity 

D6. LABOUR PRODUCTIVITY - LRP 
D7. CAPITAL PRODUCTIVITY - CLP 
D8. EQUIPMENT PRODUCTIVITY - EQP 
-------------------------------------------------------------------------
Utilization 

D9. CAPITAL UTILIZATION - CPU 
DlO. PRODUCTION TIME UTILIZATION - PTU 
Dll. CONVERTIBLE CURRENCY UTILIZATION - CCU 
Dl2. LOCAL CONTENT UTILIZATION - LCU 

-
-------------------------------------------------------------------------
Share-of-Total 

D13. RATIO OF ADNINISTRATION WORKFORCE - RAW 
014. RATIO OF PRODUCTION WORKFORCE - RPW 
D15. EMERENCY SERVICE RATIO - ESR 
D16. ADDED VALUE GRADE - AVG 
Dl7. REFINEMENT GRADE - RMG 
D18. PROFIT MARGIN - PMN 



PRODUCTION TO REVENUE PERFORMANCE - PRP 

ORGANIZATIONAL BELONGING: TYPE OF ORGANIZATION: 
SECTOR CODE: AREA CODE: 
BRANCH CODE: EMPLOYMENT SIZE: 
PRODUCT CODE: ACHIEVMENT: 
-----------------------------------------------------------------------
ID NUMBER COMPANY NAME 1992 1991 1990 

-----------------------------------------------------------------------
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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 !SICS 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 !SICS 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 (!SIC), 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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::;rr.UCTURAL CLAY PRODUCT~ 
MAt:UfACTURI: Of.' CEMENT 1 LIHI: AND FLA::>TER 

Records 6elected: Cl 
rm::::;::; <PFl > KEY FOR llEl.P 

nnow::;r: RECORD::; 
Dr.At:crm:; 

\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\ 

nm_conr: INDUSTRY 
:;.1;.:;.:;.:,'f,'fNJ.1,'-f,'f.'!.f>fJ.fHJ.f J.IJ.INJ:,,IQNJ.fHHHHJ.f/.IHJ.IHJIHHMJ.fJ.fJ.IJ.IHHNJ:J.fJ.f;.f1.fJ.fJ.f,'·fl·f/.fHJ.fMJ.fMJ.:>t:-t:-t,'f,'1J.fJ.f,'-f/.f}f,'-f,\fJ.f,'-fHNH 

3610 3 POTTERY, Clllt:A AND EARTllEt:WARE 
3620 3 K:J:UFACTURE or GLA$$ AND GLA::>::> FRODUCTS 
3691 3 :iTRUCTUr~L CLAY PRODUCT$ 
3692 
3699 
3710 
3720 
3011 
3012 
3013 
3019 
3021 
3322 
3023 
~02~ 
:w2s 
.,~"" .JU'-" 

3 
3 

MANUFACTUnr: or CEMENT, LIME AND FLA$TER 
NON-METALLIC MINERAL PRODUCT!; N.E.C 

J IRON AND $TEEL DA51C INDU5TRIE~ .. .., 
3 
3 
J 
J 
3 
J 
J ., .., 
J .. .., 

NON-FERROC$ METAL n:.::;:::c INDU5TRIE!i 
CUTLERY, 11:.ND TOOL!; At:D GI:NERAL HARDWARE 
FURNITURE: ' FIXTURE!; PRIMAr.ILY or METAL 
~TRUCTUr..AL METAL FRODUCT5 
METAL PROD!i. EXC. MACIJINERY &. EQUIPMENT 
t-'&At:UFACTUnr: OF Et:Gnm::; AND TURDU~r::; 
AGr.ICULTUr.:.L M:.cnnmr.Y AND EQt:IF:-:c~:T 

MJ:TAL AND ~OOD ~ormnrn MACIIINERY 
n:o. MA CJ JI m:::r.y I::XCL. MET AL &. ~OOD\..'Om' I NG 
orrrcE, co:-:rurnm & 1tccot:::1n:a t-::.cinm::r.y 
:-::.cnn:r:r.Y & J:Qt:Ir. r:xc. r:u:cr:uc,;:.. N.E.c 

Rccvrds &Elected: Cl 
Pru~:;:; <Frl> KI:Y ron i:c:..r 

I I I I I I 
111 I I I I 



D~o~·::;:; ~i:C"G:-:~~ 

nr:A~~c::r:; 

[\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\: 

'NN:::-::::::-:::.~:.~::-::-::-:,·.;:.:.~:gg:.:::::,•-::;.~:g,•::L•:ggg_\:.~::.;g,•:g,•:gggggg_•::.:g:.:.~1ggggggggggg,•:g:::::-::.:g::g,~:ggggg,~:.·;:. 
JGJ1 :; rLI:c-rr::::c:.:. n:m.:::;T. 1-:,;cnn:r:r:y & APF:.r.;;n;::; 
JDJ2 J r.:.n:::o, Tr:u:: .... ·1::;1m: & com-nn:1c:.T1m: r:QUIF. 
JCJJ J I:LI:CTr.Ic,;:. AFFLIANcr:::; AND ncusr:\o.';.r:r:::; 
Jt:l39 3 I:Lt:CTRIC,;:. AFF:.&ATV::; :.::o !iUPFLIE!i :: • I:. C 
JC~ l 3 ::;111r DUILDI::a :.:m r.r:P:.Ir.n:G 

40\0 .... ._,...,,..., 
JG.;.i 
"'\n~ r 
"" ... tJ 

JC49 
3CS1 
Jns2 
"'nc"' ..... u.,..., 
3901 
3902 
3903 
3909 

J RAILROAD [q~IPMI:NT 
J M:..m.:r:.cn;:u: or MOTOf: \'EIIICLr;::; 
J MA~:UFACTtmr: OF MOTORCYCLE:::; ,;:rn DICYCLr:::; 
J MA::t.:rACTt:r.:: or- AIRCRAFT 
J MA~:Cf.'ACTUr.r: or- Tr.:.::::;ror.T I:QUI P:-H~NT r:. r:. c 
J PROfE!i!iio:;:.L, !iCIENTIFIC.f.:-:E:.::;unING EQUIP. 
3 PUOTOGRAF:ac AND OPTICAL GOODS 
J MANt:f.'ACTur.:: or WATcm:::; AND CLOCK::; 
3 JE\o.'ELLI:RY AND RELATED ARTICLE$ 
J KANUPACTUr.r: OF MU:ilCAL IN!iTRUHr:::T::; 
J :iPORTit:G At:D ATIILETIC GOOD::; 
3 It:DU:;TRIE!i t:OT ELSE"°IIt:Rt: CLA55IFit:D 

Records selected: 01 
PRE:;:; <FFl> KI:Y FOR IIELP 



C~0~5:: t:r:~C~~~ 
r::oDt:::T~ 

[\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\" 

'Tr> T ,.._,...,.,.T'\W­.l..., .1. \,,,\,,V&JA... 

::.:t::·:t-:;'-:,'-:.-..: .. -..:,._:,·1t-:."-:,'-:.·:.·.:.·-:: .. : ... :.·::-:..--:.a.::; .... :;"-:."-:1. .. :.~:;'-: ... : ... :.'-f.•-:.--:c:::,.:,1..:n.'-:, .. : ... ::-:1-:.':.:.··:: .. :1.·:.·-:.·-:.·-:,•.:,·-:.·-::-::..:,·-:,•-:,·-:.·-1,·-: ... :,1;.:,·:,•-:.':.:,1;.:_._:,· .. : ... ::-:, .. :,'-: .... ::·.::'-:;._:: 
~ ! 1 : c 1 J n::::r "~;~ '."I:AL. rr:r:~:: 
:11110.; 
311107 
JllUO 
::111,i:: 
::111'It 
"'\ .. ' .. 11 I'\ 

""' .. "' J. ~ ., ......... ,, 
....... ""'' 
J1112s 
311120 
JlllJl 
Jl 1134 
311137 
Jll201 
Jll204 
Jll207 
311210 

J p.;;,,1jc:~ ~~;~ t:.r-:~. rr:r~:: 

3 FORK • rn::::;u 
3 J'OULTr.~·. nru::;:;r:D. rm::;:: 
J o-rm:r. M:::. r. rm::;n 
3 n:..cm;,u;.~: &. DRIED,5:.tTI::D,:;:-mia:n FIG W""AT 
J CTH~R .. ~::A! ,\?:D I:DI nL:: orr ~L::; 
3 :i~C~AG[~ 
3 M~:.L5, FROZEN FRtr:.r.rn 
J Mr:. T, c:.:.::.;:::n 
3 LARD 
:: JIIDE5, CATTLE AND llOR5r: 1 ut:nm:;:55ED 
3 :;&1r::;, c:..tr, GOAT :..?:~ :;m:r:P, mmr.r::;:;r:n 
J MI Lr. J.~:D CR£:.M, CO:~Dr:::::;r:n 

J MIL~ AND C~EAM, DRIED 
J tL'TTER 
J CIII:ESE 

Recvrd& selected: 46J 
FRESS <l'Fl> KEY FOR llr:LF 

DROWSE RECORDS 
PRODUCTS 

\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\l\\\ 

ISICCODI: Pr.ODD£5CR 
;.:;.::-:;.:;.:;.fJ.:H:-IJ.t:-::-:,a.::-:;.:;.;;.:,\f J.f;.::1QJIKb?INNHHKIOIKJDIHIDIHHHJDlb'h'HKJDIJfHHHHJ.f}f}f J.fJfH}f t-fJ!Jf}/J.fHHJf:-:11>::-:;..::.:,•.; 

371040 3 DEA\'\' PLATES, O\'ER 4. 7S MM 
371043 3 HEDit,'K PLATES, 3 TO 4 .1~ MM 
3 7104 6 3 SllEETS ELECTRICAL 
371049 3 SDEETS Ul'DE& 3 MM, COLD-ROLLED, UNCOATED 
3 710 s 2 3 SllEETS mmm 3 HM' llOT-JlOLLED 
3710SS 3 TU:FLATE 
3710SO J GALVAtHZE:D SIIE£TS 
3 71061 .3 IIOOF At:D STRIF I COLD-Rt:Ducr.:D 
371064 3 noor AJ:D STl:IF, llOT-ROLLt:D 
J71067 J RAILWAY Tr~cK MATERIAL 
371070 J WIRE, PLAIN 
3 710 7 6 3 TUDES I SE/JfLESS 
3 710 7 9 3 Tt'DES I WELDED 
3710CS J STEEL CASTINGS IN Tiit noum: STATI: 
J7lOGO 3 STI:tL FORGnm::; 
J 11os1 J \o'l:r:tLs, \•m::r.:L crmrnr:::;, Tinr:::; AND AXLt:5 
372001 3 COJ'PI:R, DLISTER At:D orm:n mmr:rn:r:D 

Recvrds &elected: 4&3 
rnr:::;::; <Frl > 1{['1 FOR Il::LP 



f ~ c~o~~r r.r~c~~~ 
f r~CD~C~~ 
[\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\~ 

::;ggg,~::.:.•::::-:::g.':::.~:.~:g.~:::gg,,:g~g.~::L'1.~:gg,~:::.~:.~:g,~L·::-:.':g::::.•:.•:::~:.~:::,•-:.~:gggg:.:.~:.~:t::-:::.~:.~:.~::-::.:::.~:.~:::g:-:.~::::;,•.::-:::.·: 
JSS'..'.:07 J m;nnr:r.,t;~;::;.r.r::r:~:r:r:: -.·~:..c.;~::zr::n FIFn:G,I::TC. 
~SSS10 J RUDDER,l:~r.Dt~r:D crno~IT[ I~ DLOC~!J I:TC.} 

361001 
JEICC.; 
JSIOC7 
JS2CCI 
Jc200.; 
~C'll\n.n-, 
""U&.VV I 

3&2C10 
l&S1Cl 
JCSlC.; 
JCS1C7 
JG~201 
J&s20.; 
3&99Cl 

J m.:nnr:r:, rr.:.N::;:.:i ss: o:;. cm:vr: ror. ETC • 
J RUDDr:r. rocn:r:;.r. 

110~5EIIOLD \i.';.r.r: or J 

3 IfOt:SEIIOL~ ~~nr: or er::~~ cr:nn~·:lc l·:~TERIAL 
CllT~Y & 

11.&.Un 

J s:.::ITAR'.' cr:r..:..MIC FITTU:u!i(E.G.snms)r:Tc. 
J GL:.::;:;. Dr.:.\im OR m..o~::. IN nr:cT :.:-.:GLr:s 
J GLASS. c:.::;r' ROLLED, Dr.:.~N or. DLmrn 
~ TOt:GIJE~~ED OR u: .. :I~~riT:ZD !;AFET1' GLA~::; 
J GLA!i5 DOTTLE!) I:TC. 
J DUILDI:~G CRICl~~ I M~Dr: or CLA~' 
J TILE5, ROOrING, M:.D~ or CLAY 
J TILt~, FLOOR A~D \i.'ALL 
J QUICKLI:.;[ 
:J cr::n::.:T 
J ASDI:STOs-cr:~u:::T ARTICLI:!i 

Recvrds selected: ~&J 
PRES!> <FFl> KEY FOR llI:LP 


