









































































































































































































































































































































































































































































































































hand labour ousted, being replaced by machines of in-
creasing complexity”.! Lenin went on to say that techno-
logical progress consisted of the changing balance be-
tween living and machine work, with the growing share of
the latter and an ever smaller input of work per unit of
production. Since the object and product of managerial
work is information, a reduction in the cost of a unit of
information also depends en the changed balance be-
tween the input of living and materialised lubour.

The revolution in science and technology has generated
a range of technical tools for the quick collection, storage
and rapid processing of production management informa-
tion. The application of various automatic tools Lo man-
agement has become a social, economic, organisational
and production need.

In the production sphere this need is dictated by the
short response time and continuity of production pro-
cesses, two conditions that can only be met through
automation of the management function.

Production automation and automation of selected
management functions opens the way for greatly en-
hanced efficiency of managerial performance, which lags
far behind increases in production efficiency. In the
USSR, managerial efficiency has increased by only
100-150 per cent in the last 50 years.

Automation equipment brings considerable improve-
ment to organisation of production and business manage-
ment and administration. Millions of men and women—
economists, planncrs, rate-setting analysts, etc.—arc em-
played in Soviet business administration and management.
They spend a significant portion of their office time
figuring and calculating, formulating and writing up
various documentation, transmitting and receiving all
kinds of information. However, due to an extremely low
level of mechanised and automated administrative opera-
tions, the effectiveness of management work has been
limited.

The introduction of automated facilities in management
under conditions of accelerated socio-economic develop-

'V, 1. Lenin, “On the So-Called Market Question”, Vol. 1, Foreign
Languages Publishing House, Moscow, 1963, p. 105.
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ment also has a social aspect. Automation saves society
work; it makes work easier, more meaningful and more
productive.

It must be remembered, however, that while technical
tools play an important role in improving management,
they are not the only condition for management ration-
alisation. If the efficiency ol managerial work is to be
raised, careful organisation of management operations
and an improved business machinery are required.

Automation makes it possible to adopt an innovative
and progressive management technology employing
economic theory, mathematical methods and state-
of-the-art computers; it provides opportunity for infor-
mation to be processed more quickly and fully, and for
optimal decisions to be made.

2. TYPES OF TECHNICAL TOOLS OF MANAGEMENT.
OFFICE EQUIPMENT AND ITS USES

In all spheres of the national economy, management
makes use of a broad range of equipment—from the
simplest writing tools and calculators to sophisticated
computers. This equipment may be subdivided into two
classes: office equipment and calculating equipment.

Incomplete understanding of what technical tools of
management are all about sometimes makes people think
that these are limited to computers. In fact, technical
support for managerial work comes in a wide variety of
forms.

Soviet industry and the industry of other CMEA coun-
tries are regularly turning out ever-growing quantities of
appliances, instruments, apparatus, machinery and other
office and computer equipment designed to bring in-
tegrated mechanisation to all aspects of managerial work.
Managerial automation would be unthinkable without,
first, mechanisation of individual management opera-
tions, and, second, total mechanisation of selected man-
agement processes. It is the integrated mechanisation of
management processes that brings about the new and
advanced stage of development, viz., automated control
systems. ’
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The many and varied types ol mechanisation and
mechanised facilities may be classified according to prin-
cipal kinds of information processing under the follow-
ing headings:

—tools for document compilation;

—document processing facilities;

—copying, Xeroxing and microfilming facilities;

—document storage, search and handling facilities;

—calculating facilities;

—draftsmanship tools;

—management communications facilities;

—office furniture.

The use of selected forms of office equipment, while
obviously assisting a particular related activity, does not,
of itself, represent a changeover to an innovative manage-
ment technology. A tangibly higher elficiecncy of manage-
rial work is made possible only through the intcgrated
application of information collecting, processing, trans-
mission and storage facilities. If properly organised, total-
ly mechanised work improves not only the efficiency and
effectiveness of the entire management system, but also
the quality of specific decisions being made. Given this
cffect, it can help reduce the number of personnel en-
gaged in the business of merely collecting and processing
primary information, while setting the stage for devis-
ing an innovative technology and introducing automated
control systems into the work process.

3. ADVANCES IN THE DEVELOPMENT AND
USE OF COMPUTERS

Progress in science and technology is bringing about a
qualitative new management system with its own tech-
nical and information facilities and characteristic methods
and procedures for dealing with management tasks.

The automation of the heterogeneous aspects of in-
formation processing has beecn made possible by improve-
ments in computer technology. Computers have set the
stage for certain successes in bringing automation to
production and management. This s especially true of
the power, ferrous ang non-ferrous metallurgy, chemical
and oil refining industries. It will be remembered that

175



first-generation computers were built around electronic
valves and were capable of handling only a few thousand
operations per second. They required specially desig-
nated, large rooms equipped with high-power electrical
facilities and cooling umits. Al that stage, computers
couldnot be relied on to fully meet the needs of industry.

Moderm computers, on the other hand, are built
around semi-conductor microcircuits of very high capabil-
ity. A thin slice of a semi-conductor chip is equivalent
to tens or even hundreds of thousands of elements and
is capable of performing all the principal functions of a
first-generation computer. A modern computer has a
rate of tens of millions of operations per second.

To compare, the operator of a keyboard calculator
performs one operation in 30 seconds or about 200,000
operations a year. In other words, it will take him 50
years of continuous work to perform 10 million opera-
tions, a work load a computer can handle in 3 to 4
seconds.

A modern multiprocessor computer can handle from
100 to 200 million operations per second. Its memory is
capable of storing enormous data banks equivalent to
millions of printed pages. Management computers are
expedient wherever there is need to perform a large
volume of calculations or logic transformations on data.
Scientific and technological advances have enabled re-
mote control of continuous processes and of many forms
of programmable machine tools. The computer can store
data required to control machinery and equipment ac-
cording to preset performance specifications, write new
programmes, and reduce retooling time when changing
over to a new product line.

With the diversity of available computer performance
characteristics, the right type of computer can always be
selected for each particular management application in a
particular economic project, the principal criterion being
the maximum cost efficiency of applying the computer
for management purposes.

Computers are classified under four headings: high-
power, medium, small and microcomputers. The main
performance characteristics dictating classification are
speed (number of operations per second), capacity of
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on-line and external memories (expressed in bytes),
floor space area or overall dimensions, and support
requirements.

High-power computers have a speed of more than 1

min ops 2
s

million operations per second (+ , an external

memory capacity of over 100 million bytes (Mb), take up
more than 100 square meters of floor space and require
special conditions for operation (stable power supply, air
conditioning, full-time operator staff etc.).

Medium-sized computers have a speed of up to 1 mil-
lion operations per second, an external memory capacity
of up to 100 Mb, and take up no more than 100 square
meters of floor space. This class of computers calls for
less stringent support requirements than high-power
computers.

Small-sized computers have a speed of up to 250 op-
erations per second, an external memory capacity of up
to 10 Mb, take up 20 to 30 square meters and require no
special support.

The fourth class—microcomputers—is making very
rapid headway, spurred on by progress in microcircuit
technology, the printed board being the main building
block for the key components of modern computers. The
name of this class of computers primarily reflects their
compact size, suitable for desk-top application. Micro-
computers are comparable in performance to small-
sized computers and in the future are expected to have
specifications equivalent to medium-sized hardware.

Small-sized computers have found extensive man-
agement uses in scientific, technological and economic
analysis, automatic data processing, information analysis,
process control, product quality control, etc.

Experience with small-sized computers indicates that
they can be used in virtually any production process,
especially in those which do not require a large memory.
Such computers do not need a special room and can be
plugged in to a large computer to draw on its memory,
thereby having additional resources available to deal
with more complicated problems.

The running of a whole group of machine tools or in-
stallations may be controlled by a system of electronic
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hardware feeding data into small computers. These col-
lect and analyse data and feed the results into a large
time-shared computer which, in turn, feeds the general-
ised information into a central computer or supplics it
to the management so it can review plant performance
and make decisions. A small computer may also have
plugged into it primary data entry hardware and output
devices or terminals located on the factory floor and in
plant offices.

Despite the fast rate of growth, computer output still
lags behind the needs of the Soviet economy. Small and
medium-sized industries and research organisations have
limited access to this innovative technology.

Current Soviet progress in developing computer tech-
nology is moving in the following directions: micropro-
cessors and small-sized computers for a broad range of
users; medium-sized computers for industries and offices;
large and super-large computers, including multiprocessor
hardware, for automated process control in national,
industry-wide and regional applications, for scientific
infonmation retrieval systems and public-access centres.

High-power computers provide the best effect when
used in a network of public-access centres.

Having computers linked into networks extends their
availability not only for industry and management, but
for general use as well. This approach allows the use of
displays and peripherals to gain access to the data banks
of large computer and information centres. In the future,
this will make possible a Ppubblic-access information
retrieval system, producing savings in library and filing
networks, and will bring greater effectiveness to inlorma-
tion retrieval and application.

To ensure effective performance of public-access com-
puter centres 1t is necessary to develop more advanced
hardware, innovative periphcrals, shorter lead time lor
commercialisation, and the availability of terminals,
magnetic discs, data preparation and remote praocessing
facilities for users.

With this aim in mind, in 1975 the USSR began to
commercially produce standardised general-purpose data
transmission hardware in order to make multiple-user
systems for on-line service possible. With all the commu-
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nications media tied into a centralised network, the
benefits will be an effective communications and switch-
ing technology, better hardware usage, lower operating
costs and fewer personnel.

A unified communications network will cut down de-
partmental data collection systems which require a broad
range of customised hardware, with corresponding orga-
nisational complications and higher operational costs.
The establishment of a unified communications network
depends not only on the availability of hardware, but also
on improving organisational structures and the planned
management of developing such a network on the basis
of an integrated approach to management automation
for the entire national economy.

The world trend is toward personal computers which,
designed for an individual user, require that he have an
understanding of programming and electronics. Software
for personal computers is being developed in factories.
Designed to teach the user to use an extensive range of
programmes, simple and easy to operate as well as rela-
tively inexpensive, personal computers are enjoying a
mass market.

With the wide variety of computers and peripherals
available in the market, there is a need for continued
standardisation of the technical tools of management
andhardware. The use of standardised systems will cut de-
velopment and operational costs for computer complexes
by streamlining document routing and process flows,
improving data accuracy, saving document formulation
time and minimising document output packages.

Computerisation provides a realistic opportunity to
control all production and economic processes simulta-
neously, l.e., to ensure a complete framework for auto-
mated production. In the USSR, this application in its
early stages is found in continuous process industries,
such as gas, liquids, bulk materials and other manufac-
turing processes.

Advances in high-capacity computers and informa-
tion transmission, processing and storage technology
provide a firm technological basis for bringing automa-
tion to a broad range of both management and produc-
tion processes.
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4. EFFECTIVE USE OF TECHNICAL TOOLS
OF MANAGEMENT

The application of any technical tools to manage-
ment is not an end in itself, but rather a way to bring
added efficiency to, and save labour in, management
operations. The end result must be the economic effect
actually achieved. Accordingly, the selection and pur-
chase of hardware must be carried out on the basis of a
feasibility study of the actual need of the related project
and of the potential effective application of such hard-
ware to individual project operations.

Just how effective the hardware will be depends to a
large extent on a successful solution to the problem of
its total application for management purposes. Experience,
especially with automated control systems, indicates that
even a single non-mechanised operation in what is other-
wise a totally mechanised and automated process will
severely hinder the effectiveness of the entire system.
Accordingly, technical tools of management for a par-
ticular organisation should be specifically selected so as
to merge all management operations into a single process.

In assessing the effectiveness of technical tools, care
should be taken to balance the advantages against the
costs of their use. Among the primary advantages of
mechanised management work are improved efficiency
plus labour savings and a reduction of monotonous, re-
petitive work. Managerial staff work and time are saved,
which, in the light of continually growing information
volumes, produces a dramatic increase in the number of
documents processed without having to expand man-
agerial staff. The costs of office mechanisation include
relatively substantial expenditures in connection with the
initial capital investment and the operating costs of of-
fice equipment, the training of operators and servicemen,
and any retooling to meet changing management needs.

In order to decide on the most effective options a
review of available technical tools of management should
begin by specifying the aims and purposes of mechanisa-
tion and automation, followed by identifying the par-
ticular manner of implementation and the equipmented-
need for the purpose.
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The decision to settle on a particular type of technical
tools should be based on a consideration of the capital
investment and operating costs; operational reliability
and performance; compatibility in terms of the main
specifications with hardware used in the overall manage-
ment process, and convenience in operation. Also, a
simultaneous review should be undertaken of existing
document forms and information flow patterns in order
to adapt them as much as possible to the available hard-
ware.

The critical considerations affecting the economies of
office hardware include capital investment, annual re-
tums on investment, depreciation charges, length of
payment period and total adjusted costs. Analysis of
these factors will give an indication of the economic
efficiency of using particular hardware in each specific
management application.

Integrated use of office equipment is a condition for
efficient automated management operations and effec-
tive computer utilisation. Computers are becoming a
powerful means of enhancing management efficiency by
opening up essentially new opportunities for bringing
automation to the various information processing,
storage and retrieval operations in virtually every field of
management. Under the centralised planning of socialist
economy, their wide use provides the answer to a number
of problems, enabling a radical improvement in produc-
tion in general and a mobilisation of resources to speed
up economic and social progress.

First, they make it possible to establish large informa-
tion storages known as data banks to serve as national in-
formation systems to support management, planning
and accounting functions.

Second, they considerably facilitate the solution to
many complex problems in national economic manage-
ment. This applies to current planning and day-to-day
management, coordination of supplier/user operations,
itemised scheduling of production, inventory and re-
source planning and management, expansion and moder-
nisation of resources to prevent and eliminate imbalances,
ete.

Third, favourable conditions, i.e., a national data
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acquisition and processing system {or monitoring, plann-
ing and management applications, arc created, effective-
ly permitting the organisation of optimal planning.

Fourth, the computer makes it possible to create a
highly effective tool for providing information on mul-
tiple social and economic processes, and to develop a
forecasting system in the interest of long-term scien-
tific planning of the national economy.

Thus, it can be seen that progress in high-technology
tools of management, computers of various types with
different capacities for information input and output,
provides a solid technical basis for broad automation
both of management functions and of production as a
whole, furthering the acceleration of economic develop-
ment.

SELF-TEST QUESTIONS

1. What role does technology play in improving management?

2. What role does office equipment play in management? List the main
classes of office equipment.

3. What are the management applications of computers?

4. Name the different classes of computers. Make a comparative analysis
of their characteristics.

5. What is a computer network? What is its role as a management support
tool?

6. What conditions control effective use of technical tools of manage-
ment? What can the computer contribute to this end?



Chapter 15.

AUTOMATED CONTROL SYSTEMS AND HOW TO
MAKE THEM MORE EFFECTIVE

KEY POINTS

1. Automated control systems, their types, subsystems, and how they
are developed.

2, Unified national data acquisition and processing system.

3. Economic effectiveness of automated control systems.

Discussion Hints

In point one aclear distinction should be made between
automated control systems for management and business
administration applications and automated process
control systems, identifying their content, including
management support subsystems, technical facilities
including computer hardware and software, and ecco-
nowmic organisation subsystems.

Point two should focus on the main trends in the con-
tinued application ol automation to industry and nation-
wide management, with special emphasis on a unifying,
methodological approach to questions of linkage and in-
tegrated development.

In point three, consideration should be given to spe-
cial aspects of defining the economic effectiveness of au-
tomated control systems. Important factors in improved
effectiveness of automated control systems include the
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availability of standardised systems adapted to the needs
of particular industries and production environments, and
improvements in production to promote effective opera-
tion at all levels of an automated control system. Condi-
tions for control system standardisation are already com-
ing into being, resulting in significant savings in system
design and utilisation.

1. AUTOMATED CONTROL SYSTEMS, THEIR
TYPES, SUBSYSTEMS, AND HOW THEY
ARE DEVELOPED

Every control system basically has three main func-
tions: (1) acquisition and transmission of data on the
controlled objects, (2) data processing, and (3) gene-
ration of instructions to control the object. The automat-
ed control system brings automation to these functions.

A distinction is made between two main classes of
automated control systems: (1) process control systems
and (2) management or business administration systems.
The principal distinction between these two classes lies
in the nature of the controlled objects—equipment, in-
struments and apparatus in the former case and mainly
personnel in the latter.

The term “automated process control systems’ is used
to define systems which utilise computers and other
hardware to perform multiple functions under automa-
ted control based on an integrated processing of data in
order to optimise process conditions and to make maxi-
mum use of available manufacturing capacities. Auto-
mated process control systems are many and varied and
are designed and developed in terms of each particular
process.

Automated control systems for management or admi-
nistration applications used in the USSR are classified as
nation-wide systems, automated systems for planning,
national statistics, standardisation and other functions;
enterprise automated control systems; territorial organi-
sations’ automated control systems; and ministries’ and
government departments’ automated control systems.

Automated control systems supporting individual en-
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terprises, territorial organisations, ministries and govern-
ment departments bring maximum efficiency to man-
agement functions through the use of economy-related
computing procedures and technical facilities, including
computer hardware and data acquisition, processing,
transmission and storage facilities.

The term “automated data processing system” is used
to define a system which employs economy-related com-
putation methods and computer hardware for data pro-
cessing, automation in research and other applications.
Systems of this class are generally found in research, de-
sign and development organisations.

For all their diversity, any automated control system
has the following elements:

—organisational and economic (system structure, set of
instructions specifying its position in the management
network, functional links, etc.);

—software (production and control models, formal
data processes, computer languages and programming
systems, etc.);

—technical (hardware, its integration into a system,
hardware applications);

—operators (liveware).

The software, hardware and liveware constitute
support subsystems, which are the material framework of
an automated control system. During operation of the
automated control system the elements of these subsys-
tems register initial data, enter it on carrier media, trans-
mit it to the managerial and operating staff, organise it
for processing and storage, process and store data.

The key element of an automated control system is the
managerial staff. As a component of a support subsystem,
man is capable of fulfilling every function of the man-
agement process—from data registration to decision mak-
ing. With an automated control system, he is relieved of
data acquisition and processing work in order to focus on
decision-making based on pre-processed data.

The organisational and economic system with its func-
tional subsystems is a chief element of an automated con-
trol system. In general terms, the functional subsystems
are economy-oriented mathematical models describing
the . controlled object’s processes of development and
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functioning in formal terms. They are called upon to
support every management function in an individual
plant or industry,

Functional subsystems are actively involved in provid-
ing solutions to problems of business management. De-
velopment of such subsystems is a complex and time-
consuming undertaking generally involving specialists
hoth from research organisations and from the enter-
prise for which the system is being created.

Although different controlled objects require differ-
ent functional subsystems, it is possible to identify the
more general subsystems in an industrial enterprise,
which will dictate the nature of tasks dealt with by the
cnterprise’s automated control system. Examples in-
clude manufacture support subsystems (design and pro-
cess development), economic planning, accounting, in-
ventory control, day-to-day control of the main produc-
tion functions, sales management, personnel manage-
ment, quality control, financial management, etc. While
cach of the subsystems corresponds to a particular field
of an enterprise’s operations, greater integration and
more cfficient joint action between the various oper-
ating units can be achieved by dealing with all tasks in a
single framework and lending the strength of computers
to their implementation.

The actual content of functional subsystems is dic-
tated by the properties and special characteristics of the
particular operation and the degree to which it has been
analysed. Each subsystem is called upon to provide solu-
tions to a range of complex problems. For example, the
economic planning subsystem will be responsible [or op-
timising the enterprise’s annual and long-tenm production
and financial target plans, subject to the production quo-
tas set by the next higher authority; calculates the
amount of marketed gross product and the volume ol
incomplete production, coests of the main and supple-
mentary materials, semi-finished products and pur-
chased items; draws up estimates of company and plant
costs; evaluates costs and calculates prices. With a wide
range of production management options available, anal-
ysis and comparison of their individual economic
performances are necessary in order to identify the
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most effective option.

The day-to-day control subsystem provides support
for the following functions: day-to-day planning (de-
velopment of planned quotas for various production, pro-
duction support, procurement and marketing units, pro-
duction scheduling, setting load capacities ol equipment
under approved production quotas, ctc.); accounting
and monitoring functions (production report genera-
tion, planned progress report generation, economic per-
formance monitoring, statistical monitoring of produc-
tion quotas and the nature of random factors affecting
production, etc.); optimal regulation (analysis of planned
and actual production progress for agreement, daily job
assignments to every production unit subject to the ac-
tual production situation, production schecdule correc-
tion, analysis of potential for starting up a particular
operation, etc.).

The software of an automated control system is a set
of algorithms, programmes, job instructions and program-
ming procedures which provide an ellective solution to
production problems through the use of computerised
procedures.

Software is classified as general computer software and
special software consisting of programmes and proce-
dures designed to enable the automated control system to
deal with economic tasks.

Production management on the fuactory level is gener-
ally concerned with four types of cconemic tasks:
control (manpower analysis and assignment by class,
category, etc.), analysis (plan progress report generation,
etc.), calculation (evaluation of required material resour-
ces, finance, manpower, etc. ) and planning (plan formula-
tion, determination of optimal plan, planned quotas,
ctc.). In order for these tasks to be dealt with by com-
puters they must be converted into mathematical form
and economy-related mathematical models must be de-
signed. It is this that makes the formulation and develop-
ment of economic tasks for an automated control system
so expensive. Software currently accounts for approxi-
mately 70 per cent of all automated control system re-
lated costs in the USSR, a percentage which is liable to
grow as the applications of these systems expand.
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Hardware is a critical part of an automated control
system. From the hardware point of view, an automated
control system is built around advanced technology that
brings automation to data acquisition, transmission,
storage and processing functions. A set of system hardware
may be classified under these headings: a mainframe
computer, indicators (counters, transducers, devices for
storing data on carrier media, etc.) and data links
connecting the system with the controlled objects and
the different operating units among themselves.

The hardware of an automated control system centers
around computers to read data from carrier media,
store and process it, perform computation logic operations,
provide print-outs, load data into carrier media. Compu-
ters permit a continuous increase in the rate of acquisi-
tion and processing of an enormous mass of data, bring-
ing significantly higher efficiency to management and
providing documentary support for its decisions.

Experience gained with automated control systems in
the various fields of the Soviet economy has determined
the procedure of their development and introduction.
This can be broken down into the following stages: exam-
ination of the object to be controlled or managed and
formulation of specifications for the automated control
system; detail design; contractor design; commissioning
of the automated control system.

The detail design forms the initial stage of this work,
including a careful all-round analysis of the existing man-
agement control system in order to streamline and im-
prove it. Development of specifications requires that the
specialists involved have both training in certain proce-
dures and methods and knowledge about the object to be
controlled. In practice, specifications are generally drawn
up through a joint effort by a research and development
organisation and the user organisation.

Parallel with work on the specifications, a cost sheet
is drawn up for the automated control system. The first
stage ends with approval of the automated control sys-
tem specifications.

With the specifications approved, the developer pro-
ceeds to the next stage—a detailed design of the automated
control system. This includes:
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—development of the system’s overall structure;

—identification of system tasks, document flows, de-
scription of the general principles of software;

—development of a block structure of hardware;

—evaluation of economic effectiveness;

—development of key measures to set up the user fa-
cilities to transfer over to an automated control system,
and the working out of a block schedule of system im-
plementation.

The next stage is the contractor design stage which
defines a network model of automated control system
implementation procedures, pilot studies to identify
ways to implement the decisions made, documenting
supplementary draft decisions, development of data ac-
qulsltlon and processing procedures, development of
engineering specifications and drawings, and detailed
analysis of the system’s economic effectiveness.

The final stage of implementation consists of pro-
gressive transition from the existing to the new control
system. To minimise lead time, it must begin at the
contractor design stage and continue to proceed as the
individual parts of the system are completed. Imple-
mentation includes personnel training, preparation of the
object to be controlled for automated system implemen-
tation, a pilot run on the subsystems and their introduc-
tion into production processes; acceptance of the auto-
mated control system by a State Commission.

The pilot run on the subsystems is performed to test
all of its components, data base, data acquisition and
processing facilities, computer centre and management
personnel training levels in the context of a working sub-
system.

2. UNIFIED NATIONAL DATA ACQUISITION
AND PROCESSING SYSTEM

The next level of automated control systems above
the enterprise and association level is represented by in-
dustry-wide systems. By the mid-1980s industry-wide
automated control systems had been set up in practi-
cally every national-level ministry and in about one-third
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of all constituent republic-level ministries. These control
systems are designed to bring automation to higher and
middle-level management functions.

The content of automated control systems on the
ministry and government department level is dictated by
the nature of their respective operations and manage-
ment functions. The pivotal link of an industry-wide
automated control system is the main computer centre
which processes data and routes it to the appropriate
functional units and associations. The computer centre
collects, processes, stores and retrieves data for use as
needed by the ministry to run the respective industry,
provides on-line support for management functions,
stores and transmits directives to subordinate organisa-
tions and industrial units and follows up on their im-
plementation. Information exchange between the individ-
ual components of the industry-wide system in enter-
prises and organisations is handled by the enterprise’s
own automated control system in order to create a
unifying control system embracing the entire industry.
Industry-wide automated control systems are, on the
other hand, a part of the natiopwide control system
which deals with economic tasks on the national level.

It is precisely the rise of the wide network of auto-
mated control systems run by individual enterprises and
industries that led to the need to integrate them into a
unifying nation-wide data acquisition and processing sys-
tem to support the functions of economic report gener-
ation, planning and management. This last system is
called upon to use high-power computers and a unifying
communications network to integrate automated control
systems at every level of the national economy.

The nation-wide system will perform the following
main functions:

—store primary scientific, technical, social and eco-
nomic information;

—accumulate information common to various econom-
ic planning agencies and economic units;

—route information, depending on the tasks to be dealt
with; fumish the necessary information to enterprises
and organisations;

—provide computation support to economic planning

190



and production units on the national level.

Over the long term, the nation-wide dala acquisition
and processing system will support the operations of
every Soviet enterprise, organisation and industry by in-
tegrating them into a single automated control complex.
This will provide an effective environment to ensure op-
timal planning for the development of social production.
A unifying automated control complex, howéver, will
require a major effort in both technology and organisa-
tion in order to set up a broad network of information
computer centres around the country. This will call for
substantial changes in the methods and procedures of
economic planning, management and report generation
and in the personnel training and re-training practices of
major computer centres.

3. ECONOMIC EFFECTIVENESS OF AUTOMATED
CONTROL SYSTEMS

The effects of automated control systems on produc-
tion are many and varied. These systems are used to
raise production and management etficiency in individual
enterprises and entire industries, the end result being to
increase output and improve product quality. Auto-
mated control systems mean rapid processing of large
amounts of data, improved information flows and greater
data usage. They free management personnel from time-
consuming calculations, help make optimal economic
management decisions, improve the organisational struc-
ture of management and bring a new dimension to mana-
gerial work.

It follows, then, that the principal.effect of automated
control systems consists in streamlining management
procedures, dealing with management problems more
quickly and with better results, hetter support for man-
agement decisions and, in the final analysis, higher
production efficiency. Automated systems are progressing
in their ability to handle problems in planning réport gen-
eration and monitoring, as well as optimal, effective
preparation for producuon They allow improvements in
the organisation of the entire production flow, cut lost
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work time by eliminating all serts of organisational and
technical hold-ups, raise output without increasing man-
agement staffs, speed up capital tumover, and so on. In
other words they improve all the principal economic per-
formance indicators of individual enterprises and entire
industries.

Automation of organisational and administrative sys-
tems of management has an increasingly greater effect on
production in terms of improved opportunities to opti-
mise plans, decisions, monitoring and other management
funcuons. Automated control systems cut losses stemiing
from planning errors and inefficient inventory control
and procurement procedures. They change the manage-
ment cost structure; in particular management staff costs
are reduced by 3 to 4 per cent and annual hardware costs
increased by 20 to 25 per cent. The effect of implement-
mg automated control systems in the economy falls
under the following headings.

(a) Production. lmprovements in the organisation of
industrial production by optimising planning, elfective
use of production capacity, and streamlining of pro-
duction. Greater productivity is achieved by cutting in-
effectve costs, lost work time and equipment downtime.
Product quality goes up, while losses due to damaged
goods are reduced.

(b) Construction and Installation Projects. Industry
investment is minimised by optimising plans, effective
location of construction sites, tighter schedules and
lower costs plus improved equipment usage.

(c) Procurement and Marketing. Automated control
systems reduce redundant inventory through efficient
placement of industry resources and lower storage losses.

(d) Research and Development. Product quality is
significantly improved through the application of the
most effective R & D results based on the use of mathe-
matical methods.

gsf) Management. Savings in data processing time and
higher management efficiency are assured, the number of
managerial personnel is levelled off (or even reduced).

Automated control systems improve management per-
formance by providing an integrated link between man-
agements at factory, association and industry levels,
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ensuring efficient resource control on an industry-wide
level, and effective manufacturer-to-manufacturer coopera-
tion.

SELF-TEST QUESTIONS

1. What are the different classifications of automated control system?

2. What are the main preparation stages in implementing an automated con-
trol system?

3. What are the main problems involved in setting up a nation-wide auto-
mated control system?

4, What makes automated control systems effective? What are the indica-
tors of their effectiveness?



Chapter 16

CRITIQUE OF BOURGEOIS MANAGEMENT THEORIES

KEY POINTS

1. Critique of bourgeois social management theories.
2. Critique of bourgeois conceptions of socialist economy.

DISCUSSION HINTS

Discussion of the first point should introduce the stu-
dent to the emergence, rise and application by modemn
capitalist monopolies of the “classical’ theory of ‘“‘scien-
tific” management founded by Frederick Taylor and
Henri Fayol, plus Lenin’s critique of Taylorism. Lenin
called for bourgeois theories to be seen as a combination
of “the refined brutality of bourgeois exploitation and a
number of the greatest scientific achievements’”’ that
could be applied by the victorious proletariat to the
building of socialism.

Discussion of the second point should include analy-
sis of the principal bourgeois conceptions of socialist
economy and management, and an exposure of their anti-
Marxist nature. Priority should be given to an exposure
of their anti-communist and anti-Soviet slant.

»

1 V. 1. Lenin, “The Immediate Tasks of the Soviet Government”, Collect-
ed Works, Vol. 27,1977, p. 259.
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1. CRITIQUE OF BOURGEOIS SOCIAL
MANAGEMENT THEORIES

Improvements in the practice of socialist economic
management and progress in related studies presuppose a
critical analysis both of the practical experience of capi-
talist countries and of theories expounded by bourgeois
and petty-bourgeois ideologists.

Bourgeois management theories do not provide a uni-
fying system of teachings with respect to the manage-
ment of sodal economic production. Bourgeois ideolo-
gists attempt to make up for their lack ofga scientific
concept by a multitude of particular studies which sub-
stitute empirical analyses of selected aspects of capitalist
economic management for a study of the general laws
of management.

In analysing bourgeois and petty-bourgeois manage-
ment theories, one should constantly keep in mind that
their function is clearly ideological and apologetic. The
deepening general crisis of capitalism contributes to
greater social pessimism among the ideologists of capital-
ism. Modern bourgeois theories seek to counter-balance
this trend with a glowing picture of the capitalist future
centred around aggressive, ‘““prosperous’ business.

The early 20th century saw the burgeoning of general
theories on business management, leading to the ‘“‘classi-
cal” theory of “scientific management’. From its very
beginning, this theory sought to resolve the urgent prob-
lems posed by imperialism, including those associated
with concentrated and specialised large-scale technologi-
cal production aimed at gaining maximum profit from
investments. The scientific management theory was
founded by the American engineer Frederick Taylor and
the French manager Henri Fayol.

Taylor sought to improve management by studying the
many different aspects of business and work, and analys-
ing the economies of human labour and installed equip-
ment in a context of carefully assigned utilisation of ma-
terials and tools, standardisation of working opera-
tions, time study, etc. e equated workers with mere
tools of production, ignoring the social and psychologi-
cal aspects of human behaviour in the process of pro-
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duction. Selection and training procedures were set up in
industry, which tended to reduce workers to mechanical
performers of “scientific instructions”. Taylor’s concep-
tion was also characterised by generalisation and analysis
of management relations only on factory and shopfloor
levels.

Fayol made an important contribution to the “classi-
cal” management theory by identifying and defining the
general management functions of foresight, planning, or-
ganisation, coordination and control. Fayol developed a
theory of administrative management, including the prin-
ciples of administrative activity which define the organ-
isation of managerial activity. This was to ensure divi-
sion of labour, unity of supervision and command,
subordination of particular, including personal, interests
to a common interest, a permanent table of organisation
and worker initiative. Fayol also studied the special char-
acteristics of managerial activity at different levels of
the scalar chain, attempting to define professional requi-
sities to shopfloor workers, foremen, E-tctory and execu-
tive managers and the higher echelons of corporate
command.

In exposing the class orientation of the theory of
“scientific’” management, which under capitalism is a tool
used in the art of squeezing three times as much work
out of the worker, Lenin said that the application of cer-
tain elements of the Taylor system under socialism would
spell added advances in the construction of socialism.
Lenin set the objective of introducing “the Taylor sys-
tem and scientific American efficiency of labour through-
out Russia by combining this system with a reduction
in working time, with the application of new methods of
production and work organisation undetrimental to the
labour power of the working population™.

The “classical” theory of “scientific”” management was
limited in that it failed to take account of the human fac-
tor by reducing the worker to a cog in the machine of
capitalist production, which is effective in direct propor-
tion to the simplicity and monotony of the worker’s
motions.

»

1 V. I. Lenin “The Original Version of the Article ‘The Immediate Tasks
of Soviet Government’ ”,Collected Works, Vol. 42, 1971, p. 80.
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Subsequently, bourgeois ideologists conceived several
new notions which, without rejecting Taylorism in prin-
ciple, expanded it by targeting not only the worker’
physical and professional potential but also exploiting
his intellectual capacity. The theory of “human rela-
tions’’ was conceived and developed.

One of the contributors to this theory was the anthro-
pologist, psychologist and psychiatrist Elton Mayo, who
studied the socio-psychological aspects of human beha-
viour in a group work environment.

Mayo proceeded from the assumptions that:

—corporate management deals not so much with a
single worker as with a work group. Accordingly,
methads need to be developed to manage human beha-
viour in an organisation;

—a straightforward hierarchy of subordination and for-
malised organisational processes are incompatible with
human nature. Accordingly, management methods and
procedures need to be (feveloped to get the maximum
mileage out of the cmployees’ psychological and emo-
tional make-up and intellectual potential;

—businessmen must place special priority on solutions
to the social aspects of work—the humanisation of work,
workforce training and education, a respected mana-
gerial staff, etc.

The founders of the “human relations” school re-
peatedly emphasised that the effectiveness of a produc-
tion process depends less on incentives than on the
worker’s social status and psychology.

One important aspect of the doctrine is promotion of
human motivation in a work group. Attention was drawn,
inter alia, to the consideration that as the basic material
needs (wage, housing, food, etc.) are satisfied there is in-
creasing emphasis on the employee's emotional and in-
tellectual potential and on his interest in corporate
affairs. The founders of the *human relations” school
believed that by implementing their recommendations,
e.g., involving workers in rating their foremen, par-
ticipation in rate setting and merit rating programmes,
discussions on quality control procedures, bonuses distri-
bution, the worker would be instilled with a sense aof
“participation” in management activities and made to
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feel that, notwithstanding the continued existence of
hired labour, he was now the proprietor’s pariner.

The “human relations™ theory is essentially an attempt
by the monopolistic bourgeoisie to adapt themselves to
working people’s changing attitudes by resorting to a
show of democratic and liberal policies. In this way, the
actual owners of the means of production would be
able to prevent social conflict and gloss over exploita-
tion.

Current bourgeois management theories are embraced,
for the most part, by the “empirical school”, the “social
systems” school, the “new” school and a few other ap-
proaches.

The “‘empirical school”—which is the most widespread
and followed by top managers, company presidents and
vice-presidents, consultants, etc.—sees its task as one of
studying and generalising management experience to
%ive the manager a set of scientific tools for action in the
orm of suggestions, instructions, etc.

Studies conducted by the “empirical school” involve
specialists from a cross secton of fields of knowledge,
such as organisation engineers. economists, sociologists,
statisticians, psychologists and so on. Seeing manage-
ment as an art, this school poses the manager, the man
with managerial experience, as the focal point of its re-
search.

The range of problems studied by the ‘“‘empirical
school” includes management functions, managerial work
organisation, selection and rating criteria for managers
and operating staff, rationalised managerial structures,
etc.

Proponents of this school, however, fail to take into
account the social aspect of management; their bald
practicalism and pragmatism severely limit the range of
questions studied and detract from the value of their
recommendations.

Proponents of the *“‘social systems” approach attempt
to provide solutions to global problems through an in-
tegrated management theory of universal applicability
to any industrial environment. They build on the con-
clusions and tenets of the ‘“human relations’ doctrine, in
seeing any organisation as a complex organism and a
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“social system”. The object of study is the individual,
formal and informal connections, the groups and group
relations, types of status and role in the group, etc.

Proponents of this approach seek to study the motives
of human behaviour in the organisation and to identify
man’s set of values and motivations for activity. [t is
stressed that material incentive is an important but not
the only factor, a good deal of importance being placed
on prestige, power and emotional incentives—profes-
sional pride, a sense of competence, patriotism, ctc.

The “social systems™ school presents the erganisational
conflict in a different light. The *“classical school”, the
“human relations” school and others assume that the
employee/organisation conflict is a disfunction that needs
to be corrected as soon as possible, while the “social
systems” proponents believe that conflict is a normal
condition and that the principal task of the organisation
in this respect is to minimise its negative impact.

The biggest methodological failing of this school—
one which renders its teachings inconsistent—is its sub-
stitution of organisation and socio-psychological analy-
sis within the organisation for an analysis of social
relations generally, and work relations in particular. Hu-
man relations, in the final analysis, are dictated by eco-
nomic rather than organisational considerations, the
latter coming into being only in the course of produc-
tion activity.

In recent years, the so-called “new" school has grown
into a major bourgeois theory of organisation manage-
ment. The main goal of this school is to apply the
methods and procedures of exact sciences—notably
mathematics—to the theory and practice of management.
Mathematics is used to study the process of management
decision-making, forecasting of scientific, technical and
economic progress and systems analysis.

Studies are currently underway to determine factors
affecting company strategies and to give them greater
flexibility in responding to changes in capitalist market-
places.

To conclude, it should be emphasised again that mo-
dem bourgeois management schools and concepts are
geared to solution to particular problems and are in-
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capable of providing an all-round analysis of all factors
affecting the management process. The underlying rea-
son for this is the fact that because foreign schools di-
vorce management from society’s socio-economic struc-
ture, they cannot identify all the conditions affecting the
workings of a company, its units and individual
employees. The primordial, objective factor dictating the
capitalist economy—the law of value—acts as a natural
obstacle to the development of a unifying theory of
management for companies and monopolies, which
develop in a fiercely competitive context.

2. CRITIQUE OF BOURGEOIS CONCEPTIONS
OF SOCIALIST ECONOMY

Bourgeois literature is replete with erroneous and
fallacious concepts of the socialist economy, including
economic management.

Different schools of bourgeois political economy crit-
icise the socialist economic system. Before World War II,
Ludwig von Mises, Friedrich Hayek, Joseph Schumpeter
and other bourgeom economists, opposing Keynesianism
and state intervention in the economy, alleged that one
of the vices of the socialist economy is its lack of an eco-
nomic mechanism for rational distribution of society’s re-
sources.

Attacks against the socialist economy are carried on by
modem apologists of capitalism. Modem “neo-liberals”—
Hershel Grossman, R. Carlson and others—see the social-
ist economy (planning in particular) as a supercentral-
ised mechanism that controls all of the economy from
one central body, leaving no room for the play of eco-
nomic interests and incentive. The system described as
“command economy’ is inefficient and leading to a
waste of human, material and financial resources. Modern
Sovietologists claim that the system dates back to the
early days after the October Revolution when it arose as
the economy of “war Communism”. They say that
although it has admittedly improved somewhat, it is still |
built around administrative decision by central planning
authorities. In this type of bureaucratic economy, accord-
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ing to the ‘“neo-liberals”, central authorities have a
monopoly on decision-making, while society has no say
in this function or in monitoring decision implementa-
tion. Rejecting Soviet economic advances, they see the
USSR as an under-industrialised nation.

This view obviously misrepresents reality. ‘Soviet and
other socialist nations’ economic advances are a matter
of common knowledge just as the fact that their eco-
nomic mechanisms utilise both economic planning and
such value-oriented factors as price, credit, profit, wage
and other incentives. This economic mechanism exhibits
certain differences in the way it is applied in the USSR,
Czechoslovakia, the GDR, Hungary and other socialist
countries. Under its current policy of accelerated socio-
economic development, the USSR is conducting a major
economic experiment to promote production incentive
and independence, in a context of greater responsibility
for contractual obligations to deliver. The early results of
the experiment indicate that improvements in the eco-
nomic mechanism are moving in the right direction.

The measures to improve the economic mechanism
under this experiment are not something completely new
to the socialist economy. The underlying pn'ncilples of
socialist economic management, utilising both planning
and value, were first developed by Lenin in early 1920
and were subsequently applied with a high degree of
success in the course of building socialism. Today, itis a
question of improving management, planning and in-
centives to meet the challenge of new conditions, an
enormously greater economic scale and intensity,
all-round growth of economic ties, and advances in sci-
ence and technology.

While in some European socialist countries the eco-
nomic mechanism has its own special features, public
ownership of the means of production everywhere
dictates the unity of public, collective and personal
interests. The socialist economic system is built around
the unity and combination of interests subject to the
dominant role of the public interest and the desire to
produce maximum social and economic results.

Bourgeois economists attempt to establish conflicts
between the principles of socialism as set out by Marx
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and Engels and the actual practice in socialist countries,
claiming that Lenin and the CPSU digressed from Marx’s
theory as the socialist system evolved and that the so-
cialist revolution was expected to take place inthe in-
dustrialised Western countries rather than in agrarian Rus-
sia. Accordingly, it is argued, the Bolsheviks had to set
their bearings on the needs of the here and now rather
than on Marxian theory. Bourgeois economists also stress
that the socialist revolution did not abolish money or put
an end to class divisions. Socialist society is allegedly
made up of different interest groups that do not lend
themselves to unity. In putting forth these claims, they
neglect the fact that a political and social union of the
working class, farmers, professionals and working in-
telligentsia has come into being and is growing stronger
in the socialist countries, that they have similar interests,
that they work for the good of the people and the en-
tire nation, and that the state channels the interests of
individual social groups toward the common national
cause.

Some bourgeois economists, G. Grossman,for example,
claim that because of the Soviet leadership’s digression
from Marx’s theory, that because it manages the
economy in terms of practical needs, Soviet economics
is at a standstill, producing nothing but dogmas and that
effective management methods can be sought only in the
arsenal of the bourgeois West. This is contrary to the
facts of history. The establishment of workers’ control
and the subsequent nationalisation of the means of pro-
duction—both posed as a necessity by Marx and Engels—
the establishment of early socialist economic manage-
ment bodies and their deliberate drive toward a socialist
society are actual examples of Marxist-Leninist theo-
ry in action.

Some bourgeois economists attempt to belittle or ne-
gate altogether the role of public ownership of the means
of production. Thus, according to the West German
economist K. Paul Hensel, the controlling factor of an
economic system is not the type of ownership, but the
system of managing the major economic processes. The,
socialist and capitalist economic systems, it is argued,
differ in that the former is managed centrally through a
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system of material indices, while the latter is decentral-
ised and based on monetary evaluation. Hensel’s claims
are contrary to fact: planners in socialist nations make
wide use of monetary evaluations in addition to material
indices, which in many cases do not lend themselves to
comparison.

The advantages of the planned socialist economy, its
ability to guide changes in the content and structure of
the economy, and the high growth rate achieved by the
Soviet Union and other socialist countries are telling
enough to have forced recognition from some bourgeois
ideologists. American economists E. K. Hunt and Howard
Sherman note that socialist planning authorities seek to
maximise social welfare rather than profit. The same view
is taken by English neo-Keynesian economists Joan Ro-
binson and J. Eatwell in their statement that socialism is
free from unemployment and is oriented toward mass
consumption.

The point, of course, is not these or similar admis-
sions on the part of bourgeois ideologists. The Soviet
planning experience has actually been applied in the
course of attempts to regulate capitalist economies.
Obviously, planning in capitalist economies can be no
more than indicative and optional since they lack the
social basis of planning—public ownership of the means
of production— and are geared to maximising profits.

Some bourgeois economists recognise the advantages
inherent in socialist economic planning only over the long
term, while denying them for the shorter period. The
e\ustmg planning system is proclaimed inadequate [or the
current stage of socialist industrialisation. At earlier, less
complex economic stages, it is argued, information could
be collected promptly and the economy run efficiently.
But as the level and complexity of the economy grows it
becomes increasingly harder to exercise direct control,
forcing decentralisation and indirect control through the
medium of value and economic leverage.

In this context, many bourgeois economists have wel-
comed—naturally, in their own terms—the current Soviet
economic reform on the assumption that it represents a
step toward ‘‘market socialism”. Views are being aired
about ‘‘convergence” of the socialist and capitalist eco-
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nomic systems. Some bourgeois economists, John
Kenneth Galbraith for example, try to establish a
connection between this so-called convergence and the
revolution in science and technology. Postindustrial so-
cialism, in their view, will increasingly become a consu-
mer society, with a new “quality of life”’ coming into
being.

Conclusions of this type will only stand up in a super-
fluous examination of the socialist economy. Interesting-
ly enough, bourgeois economists and sociologists are
coming up with increasingly fewer hopes for a conver-
gence and the turning of the socialist economy into a
market economy. In the 1980s, disillusioned in their
predictions of the paths expected to be taken by the
socialist economy and of what is claimed to be their
inefficient planning, bourgeois ideologists have been
increasingly focusing on the dominance of ‘“ideological
criteria” and inadequately democratic economic mana-
gement.

Not infrequently, bourgeois ideologists, in criticising
the shortcomings of the socialist economic planning sys-
tem, make a special point of its supposed subjective and
bureaucratic nature in the making and implementing of
economic decisions. It is argued, for example, that
prices in a socialist economy are set arbitrarily, which
interferes with its normal functioning. What is passed
over in silence here is the existence of an effective pricing
mechanism and the practice of scientific price setting.
Planning is claimed to be an administrative or political
rather than an economic function. Yet it was by scien-
tifically planning its economy that the USSR has been
able, in a historically short period of time, to overcome
the nation’s century-old backwardness and achieve tan-
gible results in science and technology.

It is typical of all bourgeois management theories to
ignore the class distinctions between social relations un-
der capitalism and socialism. Their proponents generally
try to pass off the extemal features of socialist economic
management as its essence. Centralisation and democrat-
ic procedures, in their view, are imcompatible notions.
In actual fact, it is democratic centralism implemented
in the context of unity of the class interests of all social
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groups that provides the underlying basis for socialist
economic management.

SELF-TEST QUESTIONS

I. Why can’t a single theory of capitalist economic management be de-
veloped?

2. What makes the theory of ‘‘scientific management’’ inconsistent?

3. What has brought about the “*human relations’’ theory?

4. What makes the bourgeois theories ot socialist economies fallacious?
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