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ORGANIZATION, PLANNING AND COORDINATION

PLANNING NEW EQUIPMENT ON BASIS OF ENTERPRISE REFERENCE MODELS
Moscow PLANOVOYE KHOZYAYSTVO in Russian No 9, Sep 84 pp 73-7T8

[Article by Candidate of Economic Sciences 0. Lordkipanidze, deputy director
of the VNIITME [not further identified] (Tbilisi): "The Planning of New
Equipment on the Basis of the Indicators of Reference Models of Enterprises";
passages rendered in all capital letters printed in boldface in source]

[Text] 1In conformity with the decree of the CPSU Central Committee and the
USSR Council of Ministers "On Measures on the Acceleration of Scientific and
Technical Progress in the National Economy" the responsibility of ministries
and departments for the fulfillment of the plans and assignments on the
development of science and technology is increasing significantly. The
accomplishment of this task is inseparably connected with the further
improvement of the planning of scientific and technical progress, especially
the rate and scale of introduction, which often are the weak link in the
“research--production" chain.

The most important criterion of the efficiency of new equipment is the
improvement of the end national economic results. But this connection is not
always adjusted and effective. The main reason for such a situation lies in
the fact that not the result, but the process, that is, the measures on the
introduction of innovations, is planned. Planning from top to bottom
according to the final indicators would mean the transition to the management
of scientific and technical progress with allowance made for feedback.

Let us examine the basic directive indicators, which are planned centrally for
enterprises, in the area of new equipment and technology.

THE ASSIGNMENTS ON THE DEVELOPMENT, ASSIMILATION AND INTRODUCTION OF NEW
HIGHLY EFFICIENT TECHNOLOGIES are formulated on the basis of suggestions of
enterprises and are for the most part individual measures, each of which, as a
rule, is aimed at the solution of a specific problem for. some part or
operation of the technological process. A set of measures is rarely
envisaged. Here it is often unclear how the end results of the activity of
the enterprise change. Without the settlement of this question the
anticipated economic indicators of individual measures turn out to be not
equivalent to the changes of the end results of the production collective.




The fulfillment of the plans on the introduction of new technological
processes often limits the possibilities of the enterprise in the increase of
the output of several types of products which the national economy needs. One
of the reasons for this is the fact that when formulating the plans the
disproportion in the existing capacities of individual shops and sections of
many enterprises and the bottlenecks are not always taken into account. The
use of advanced production equipment without regard for the bottlenecks will
not make it possible to increase the capacities for the output of items. At
the same time such measures arée frequently planned.

The increase of the volume of the output of the final product of the
enterprise is taken into account in the method of determining the economic
effectiveness of new equipment, but the use of this calculation for individual
measures establishes the increase of production only within their limits.
Nevertheless, judging from the effectiveness of individual measures, at times
they infer an increase of the total volume of output of the enterprise,
although in reality it at times remains unchanged. '

Even in case of the implementation of measures, which are aimed at the
elimination of the bottleneck of some section or shop for the increase of the
production capacity as a whole, it is necessary to take into account the
possibilities of its other subdivisions, which under these condition can
themselves turn into bottlenecks. In other words, in the majority of cases
the implementation of a set of interconnected measures is necessary for the
increase of the output of the final product of the enterprise, which in
practice far from always occurs. '

THE BASIC INDICATORS OF THE TECHNICAL LEVEL OF PRODUCTION are also poorly
connected with the end results of the activity of the collective. For
example, at the enterprises of the Ministry of the Electrical Equipment
Industry the level of the technology and organization of production, according
to the prevailing sectorial method, is evaluated in the following manner. The
base values of the technical processes and highly productive equipment, as
well as the advanced methods of the organization of production, labor and
management are selected. The minimum possible expenditures on the output of
items are also calculated.

Such a problem was solved by the dbafting of the optimum planvpf‘the
arrangement of new equipment over the entire technological cycle of the
production of items on the existing areas of each of the shops.

The data on the amount of equipment, which can be placed on these areas, were
used in the calculations. It also determined the maximum possible output of
items, as well as the minimum possible expenditures on their production. 1In
other words, a reference model of the enterprise, which given today's level of
science and technology it is impossible to improve, was built. :

The most highly productive equipment is the optimum set for each enterprise,
as a result of the use of which the highest end results of its activity can be
achieved. For example, at the Mikrodvigatel' Plant by means of such a set the
annual output of 4AA-63 electric motors can be increased from 274,000 to
500,00, or by 1.8-fold; electric motors like the AVE-071--from 619,000 to



1 million, or by 1.6-fold. This corresponds to an annual increase of the
output of commodity production from 13,066,200 rubles to 22,401,600 rubles.
At the same time the expenditures pure ruble of commodity production should be
reduced from 0.93 ruble to 0.76 ruble.

Let us determine the total amount of the saving, which corresponds to these
indicators, and compare it with the capital outlays which are necessary for
the use of the optimum set of equipment. The capital investments amount to
4,086,000 rubles, the depreciated cost of the equipment being replaced by the
set amounts to 2,235,000 rubles. Consequently, the additional capital
investments are equal to 1,851,000 rubles. By reducing to a comparable form
the actual data on the annual output of products with the estimated data and
using the indicator of the expenditures per ruble of commodity production, we
will obtain the total amount of the annual saving--3,787,200 rubles, and by
subtracting from it the amount of additional capital investments, which has
been multiplied by the coefficient 0.15, we will determine the annual economic
impact--3,509,500 rubles. Here the payback period of the additional capital
investments is 0.6 year and of the total capital investments--1.1 years.

Thus, the considered example is a clear illustration of what specific end
results of the activity of an enterprise can be achieved in case of the use of
a set of measures on the introduction of new equipment over the entire
technological cycle of the production of output, moreover, these indicators
are the maximum possible ones for the given enterprise. It is possible to
obtain higher results only by the creation of new capacities.

The consideration of the indicators of the reference models of enterprise in
case of the planning of new equipment provides at least three basic advantages
as compared with the methods being used in practice. First, a comprehensive
approach to the planning of new equipment is ensured. Second, the measures
being used are oriented toward the obtaining of the highest ultimate cost
accounting indicators for the given works. Aand, third, the specific amount of
required advanced equipment for all the stages of the technological process is
known exactly in advanced for each enterprise, which increases significantly
the efficiency of the organization of its production and distribution.

At the same time it is clear that in practice it is impracticable to plan
simultaneously the introduction of the entire set of equipment, which ensures
the achievement of the indicators of the reference model. The gradual
accomplishment of the posed task is more advisable.

Let us examine the principles of the planning of new equipment at each stage,
keeping in mind the achievement of the indicators of the reference model.
First of all the comprehensive approach should be retained. Here, in addition
to the use as the criterion of efficiency of the indicators of the utility of
the individual measures on new equipment, which are being used today (the
decrease of the labor intensiveness of production, the saving of materials in
spécific operations of the technological process and so on), the most
important problem of the broadening of the opportunities of the enterprise for
the increase of the output of its final product, which today it is practically
impossible to determine according to the prevailing method of calculating the
economic effectiveness of new equipment and which, as a rule, it is impossible




to ensure by means of individual measures, should be solved at each stage.
(Let us note in parenthesis that if the need for the given items is small, it
is necessary to elaborate suggestions on the increase of the output of
another, technologically similar basic product for the purpose of the maximum
utilization of the potentials of each enterprise. This will make it possible
to limit the continuing construction of a significant number of new
enterprises, the output of the products of which one should first of all
attempt to ensure by operating works.) The expediency of each stage of the
planning of new equipment should be confirmed by the possibility of not only
obtaining a saving from its use, but also increasing the production volume.
In turn, this is feasible only on the basis of the gradual elimination of the
bottlenecks by the introduction of new equipment, moreover, at first the
existing bottleneck of the enterprise should be eliminated, then the one which
appeared next and so on--until the achievement of the indicators of the
reference model.

To illustrate what has been said let us examine the following data. Let us
assume that the operating production capacity of the foundry of an enterprise
comes to 500,000 items, the stamping shop--900,000, the machine shop--
1.2 million, the winding shop-~-800,000, the assembly shop--600,000 and the
plant as a whole--500,000. For simplicity let us assume that the enterprise
produces one type of product. Consequently, the foundry will be the
bottleneck. It is clear that the use of a set of advanced equipment and
technological processes for the purpose of eliminating the bottlenecks, first
of all in the foundry, then in the assembly, winding and stamping shops and,
finally, in the machine shop, is necessary for the increase of the output of
the items which the national economy needs. But here a very important
question arises: What are the limits of the broadening of the possibilities
for the increase of the output of the products of each shop by means of the
introduction of new equipment? Moreover, it is not known in advance, how much
the possibilities of the basic shops for the production of output increase in
case of the elimination of each bottleneck. Due to this it is unclear, which
shop becomes the bottleneck at the next undoing. All this sharply decreases
the effectiveness of the planning of new equipment.

The analysis of the production capacities of the reference model gives answers
to the posed questions. Let us take them to be equal to: for the foundry--
1.2 million items, the stamping shop--1.4 million, the machine shop--
1.9 million, the winding shop--1.1 million, the assembly shop=--1.3 million and
the enterprise as a whole--1.1 million. As is evident from the cited data,
after the use over the entire technological cycle of the most advanced
equipment the winding shop will become the bottleneck, moreover, the
enterprise will not have the opportunity to increase the output of products
beyond the capacity of the reference model of this shop-~1.1 million.
Consequently, there is no point in achieving the capacities of the reference
models of the other shops, since they exceed the indicators of the winding
shop. The increase of the capacities of all shops to its reference values,
that is, to 1.1 million, is sufficient. On this basis the capacities of the
foundry should be increased by 600,000, the stamping shop--200,000 and the
assembly shop--500,000. As to the machine shop, its possibilities today
exceed the reference values of the capacity of the winding shop, therefore
there is no need to increase them.



With allowance made for the foregoing for the achievement of the indicators of
the reference model on the amount of output of products it is possible to note
four stages of the planning of deliveries of new equipment to the enterprise
(see the table).

(in thousands of items)

Operating Change of capacity as a result of

Basic shops of plant production deliveries of new equipment Dby stages
capacity : I I1 11T IV
Foundryeeeseescscccscssss 500 1100 1100 1100 1100
Stampingeecescscsscceoss 900 900 900 900 1100
Machin€eeseesesocescsnscs 1200 1200 1200 1200 1200
Windingeeeeessseocsscen 800 800 800 1100 1100
ASsembly.scesccecssoccns 600 600 1100 1100 1100
Plant as a whol€ecessne 500 600 800 900 1100

At each stage by means of new equipment the gradual undoing of one bottleneck
occurs. Thus, at the first of them as a result of the introduction of
advanced equipment for founding the capacities of the foundry will be
increased from 500,000 to 1.1 million items. Here the assembly shop becomes
the bottleneck of the plant. At the following stages the capacities of the
assembly, winding and stamping shops increase. The distinctive trait of the
proposed method of planning new equipment is the fact that at' each stage the
possibilities of the enterprise for the increase of the output of products
gradually increase.

Of course, although the use of new equipment is the most effective method, it
is not the only method of eliminating bottlenecks. Before the basic stages of
the planning of deliveries of new equipment to a specific enterprise are
outlined, all the other possibilities of eliminating the disproportions in the
capacities of its individual shops should be exhausted. Among them are the
transfer of a portion of the operations from the most busy shops to less busy
shops (for example, from the assembly shop to the processing shops), the
expansion of cooperation, the introduction of organizational and technical
measures and others. However, these measures are of limited importance.

The possibilities of increasing the output of products, when some shop as a
whole is the bottleneck of the enterprise, while after its undoing another
shop becomes it and so on, were examined above. Here each stage of the
planning of new equipment is characterized by the delivery to the enterprise
of a set of equipment for one shop, which makes it possible to utilize
completely the possibilities of the latter in the increase of the production
of items. In practice bottlenecks at an enterprise can arise in individual
operations of the technological process in different shops. 1In other words,
in case of the undoing of the bottleneck in the first shop in some operation
the next bottleneck can arise in the second shop, further again in the first
shop and so on. However, in our opinion, it is inadvisable to plan in the
corresponding manner the stages of deliveries of new equipment to an




enterprise. First, it is easier to eliminate the bottlenecks in individual
operations of the technological process in different shops by the
redistribution of operations in the shop and other measures. Second, the
formation of the stages of deliveries of new equipment with allowance made for
the set of advanced equipment for the shop as a whole makes it possible not
only to solve the problem of increasing the output of products by the
expansion of the possibilities of the given shop, but also to improve sharply
all the indicators of its activity. Third, in case of the proposed method of
planning new equipment at each stage advanced equipment of the same type
(within the limits of the technological process for the given shop) will be
delivered to the enterprise, which will improve significantly the conditions
of its installation, start-up and assimilation, as well as production at
specialized plants owing to the increase of the series nature of production.

At the same time the delivery of a large amount of advanced equipment of the
same type for a specific shop can at the initial stages of its planning
increase its capacity not in conformity with the possibilities of the
enterprise. This will lead to the underutilization of the equipment.
Consequently, the criterion of the advisability of the use of one amount or
another of new equipment is the payback period of the capital investments on
its purchase: in case of the least utilization it should be within the limits
of the standard permissible period.

We have analyzed the formation of the individual stages of the planning of new
equipment from the standpoint of the broadening of the possibilities of the
enterprise for the increase of the output of products by means of the undoing
of bottlenecks. Moreover, at each stage the introduction of new equipment
should contribute to the achievement of the reference values of the costing
items of the product cost, as well as the accomplishment of such tasks as the
fulfillment of the labor safety requirements, the increase of the quality of
production in the given operation, the consideration of social factors and so
on. From this point of view a fifth stage of the planning of new equipment:
the delivery of advanced production equipment for the machine shop, is added
in the considered example. But, as we noted, the operating production
capacity of the machine shop exceeds the possibilities of the plant in the
reference model. Consequently, it is necessary to use advanced equipment for
‘the purpose of reducing the costs in the given shop and achieving their
reference values. Here its structure and quantity should be such that the new
production capacity of the shop would be oriented toward the reference
capacity of the plant (in the case in question 1.1 million items), that is, at
first glance a paradoxical solution will be most advisable: +to decrease the
operating capacity of the machine shop from 1.2 million to 1.1 million items.

Deviations from the proposed sequence of the formation of the stages of the
planning of new equipment are possible in practice. They can occur in those
instances when at the given stage of the technological process, for example,
there is a high labor intensiveness of the production of products, which
differs sharply from other operations, and the significant consumption of
materials or when other factors, which stem from the low level of technology,
have an effect, moreover, this can occur in a shop which is not the bottleneck
of the enterprise. 1In such cases it might prove to be advisable to use



advanced technological processes and equipment initially in this shop, and not
in the shop which is checking the increase of‘the output of items.

The proposed method of planning néw equipment is of particular importance for
the sectors with their own base for the copying of special production
equipment. Among them is the electrical equipment industry. The
Soyuzelektrotekhnologiya All-Union’ Industrial Association, at which individual
scientific and technical innovations acquire mass dissemination, has been set
up here. The leading technological institutes of the sector with their own
experimental base belong to the association. They develop and test the first
models of new equipment and technological processes for the production of
electrical products. Series-producing plants, which also belong to the all-
union industrial association, copy these models. At the same time the
prevailing methods of planning new equipment are giving rise to a number of
difficulties for the all-union industrial association.

The association is not meeting the growing need for special production
‘equipment. Its plan is formulated mainly on the basis of the orders of
plants, which are guided only by their own interests and do not have data on
the prospects of the development of their own subsectors. As a result in the
absence of standard data on their actual needs a portion of the special
production equipment is ordered "for future use," while a portion of the
necessary equipment is not ordered at all. Here a paradoxical situation
arises: at enterprises there is often a large amount of poorly used or
uninstalled highly productive equipment, which can serve as the basis of the
sharp increase of production efficiency, but the latter is increasing slowly.
At times new enterprises are built for meeting the need for products which the
national economy needs, while the potentials of operating enterprises are
utilized far from completely.

Owing to the custom and small-series nature of the production of specialized
production equipment the decrease of the labor intensiveness of the
technological preparation of production is of great importance. For this
purpose the plants of the association require the submitting of orders for
equipment 2-3 years before the start of its production. Taking into account
that it will provide a real yield after another 1-2 years (including the time
for its assimilation), the user plants should have precise data on the plan of
their own production approximately 4 years earlier, although the changes with
respect to its volumes and range even over 1 year are significant. Under
these conditions the equipment, which reaches the plants, does not provide the
yield which was planned.

The main purpose of the equipment produced by the plant is to ensure the
maximum impact at the user plant. But, since the plan of its production
descends in accordance with the cost, the producers give preference not to the
most efficient, but to the most expensive equipment. (The situation also does
not change in case of the use of the standard net output in planning.) The
users are forced to take what is offered to them, while the influence of
planning organs is small, ‘since the above-examined shortcomings of the
planning of the results of new equipment complicate both the centralized
management of the development and distribution of the most efficient equipment
and the use of effective economic stimuli for its production.




The use of the proposed method of planning new equipment sharply increases the
efficiency of the centralized management of deliveries. Here it is borne in
mind that orders will be accepted not for any equipment, but only for that
equipment, which the enterprise needs for the elimination of bottlenecks and
which makes it possible at each stage of the planning of new equipment to
increase the output of the products which the national economy needs and to
achieve high ultimate cost accounting indicators of production activity.
Moreover, it is possible to increase significantly the series nature of
production at the plants which produce the equipment, to create the
prerequisites for an effective system of the economic stimulation of the
output of new equipment, which has the greatest national economic efficiency,
and to determine precisely and take into account the specific results of
scientific developments.

COPYRIGHT: Izdatel'stvo "Ekonomika". "Planovoye khozyaystvo". 1984
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ORGANIZATION OF LABOR AT RESEARCH INSTITUTES, DESIGN BUREAUS
Moscow SOTSIALISTICHESKIY TRUD in Russian No 11, Nov 8% pp 50-57

[Article by Candidate of Economic Sciences V. Moskvin: "The Scientific
Organization of Labor at Scientific Research Institutes and Design Bureaus"]

[Text] Why the Number of Workers of Science Is Increasing

At present more than 5 million people already work in the sphere of science
and scientific service in our country. The annual expenditures on scientific
research and development come to billions of rubles. Such a high level of
them requires that these assets be used more efficiently. It is not by chance
now that, in striving for the substantial acceleration of scientific and
technical progress, our party is posing with all urgency the task to increase
sharply the efficiency of science and to spend purposefully every ruble being
allocated for these purposes.

The outstanding achievements of Soviet science are universally recognized, but
still one must not underestimate the need for the further qualitative
improvement of its organization. This is a complicated multidimensional
problem, the solution of which will make it possible to achieve a significant
economic impact in the national economy. In the opinion of many scientists
and specialists, by means of the overall improvement of the organization of
research and development it is possible in 5-7 years without significant
additional expenditures to increase its efficiency by approximately twofold.
If we analyze the statistical data of the expenditures on science, it becomes
obvious that it is consuming a greater and greater share of the assets from
the national income. Thus, whereas in 1960 the expenditures on it from the
state budget and other sources came to 3.9 billion rubles, which corresponds
to 2.7 percent of the national income, in 1980 these indicators had already
reached 21.3 billion rubles, or 4.7 percent. But can it be said that such a
high growth rate of expenditures was accompanied by no less high a growth rate
of the efficiency of scientific activity? Hardly. For the present scientific
research and development are being developed mainly by means of extensive
factors, the main one of which is the attraction of additional manpower and
material resources.

What is hindering the development of science by means of intensive factors, is
not making it possible to use the scientific potential efficiently and is




responsible for the unsound increase of the number of workers in thls sphere?
Here 1t is pos31ble to 31ng1e out flve ba31c factors.

Flrst, there is a gap in the sphere of plans at the statewide and sectorial
levels. 1In particular, the mandatory coordination of the plans of the
scientific research institutes of the USSR Academy of Sciences and the
academies of sciences of the union republlcs with the plans of sectorial
institutes is not being ensured, whlch is delaying the transfer of scientific
‘ideas from basic to applied sciencé. A promising means, which makes it
possible to eliminate this shortcéoming, is the introduction of goal program
methods of planning and management. In our opinion, the now prevailing
methodology of work on all-unlon programs ‘evokes serious complaints. Thus,
the Ministry of Installatlon and Speclal ‘Construction Work in accordance with
the approved form speclfled about 1,000 stages of 50 all=- union programs, in
the fulfillment of which the m1n1stry is participating, and more than
4,500 stages of sectorial programs. The 1nst1tutes of the sector spent
several months on filling out the appropriate documents. When the work was
completed and the five-year plan began, the complete uselessness of the
majority of expenditures was confirmed, since subsequently of all the forms
only one, 1n accordance with whlch the assignments are belng ad justed, was
used.

Second, in the sectors there are 1n ‘fact no sclentlflc centers Wthh would
deal with the organization of scientific research and development, as well as
the increase of their efflelency.v At present practically all the scientific
research institutes and design bureaus themselves go to the management of
their association or admlnlstratlon, with which’ they also decide what to do
and within what time. And therefore the entire set of supply orders is not
‘analyzed from the p01nt of view of the 1nterconnectlon of the themes and their
actual necessity. Frequently the scientific research and experimental design
operations, which are performed by dlfferent organizations, unjustifiably
duplicate each other, the obtaining of not those types of the final product,
which the sector or national economy needs, is planned. For example, the
writing and approval of a scientific and technical report on a theme are often
planned as the only end result of 301ent1flc research work, although a
speclflc standard or guldlng technlcal mater1al 1s needed.

Third, the sclentlflc research 1nst1tutes and de31gn bureaus fulfill a large
nuniber of assignments which ‘do not have a direct bearing on scientific
‘research. These are all kinds of assignments of the ministry, in essence the
replacement of its staff, as Well as patronage operatlons. The fact that the
state incurs losses as a result,'ls qulte obvious. The maintenance of
unnecessary, inefficiently working personnel not only distorts the amount and
structure of the expenditures on science, but also does moral harm to society,
hindering productive scientific activity within the organization.. It should
be noted that given the reduction of the staff of scientific research
1nst1tutes and design buryeaus, which is mechanically established from above,
in practice this portion of the personnel 1is not reduced, since the
accountablllty for "nonbas1c" operatlons is often more strlct than for the
results of 301ent1flc research.

10



Fourth, the existing structures of scientific research institutes and design
bureaus are not always in line with the tasks facing them. Whereas initially
they were set up for the solution of some very urgent problems for that time
and it was impossible to do without them in the sector, with time the
situation changed. With the emergence of new problems the organization
developed its own structure, new subdivisions and new personnel appeared. But
inasmuch as associates had to be recruited for a new job, as a rule, in an
extremely short time, since otherwise they could "trim" the allocated staffs
or use them for other needs, particular demandingness was not made in this
case on the personnel. It was believed that it would be possible to correct

"later the mistakes in their selection and placement under calmer conditions,
which usually do not set in. But here is what is characteristic: when some

problém is settled or some task is accomplished, no one is freed for the
fulfillment of new ones. The subdivisions themselves find work for

‘themselves, striving wherever possible not to change the theme and to engage

in familiar work. In other words, a portion of the organization begins by
itself to create problems, while evading new, actually arising, but difficult
problens.

An efficient system of periodic extradepartmental certification, which is
implemented under the supervision of the State Committee for Science and

‘Technology and the USSR Academy of Sciences, in our opinion, could help to

eliminate this shortcoming. During such certification it is advisable to
check whether the theme being fulfilled is in line with the tasks of the
sector and the national economy as a whole, as well as with the posed tasks,
what the scientific and technical level of the research and development being
fulfilled and the level of their organization, the state of the work on the
increase of the efficiency of the activity of scilentific research institutes
and design bureaus, on the selection and placement of personnel are. The
organization of temporary subdivisions for the most important national
economic problems is also very promising; such experience exists in a number
of developed countries.

Fifth, the level of the organization of labor at scientific research
institutes and design bureaus is low. This is a very serious shortcoming,
which is most responsible for the need to attract additional manpower
resources. It is revealed quite simply. If in the organization there is not
a good base of the standards of labor expenditures, there is no efficient
planning of individual labor and, consequently, the conditions for the
objective evaluation and stimulation of its results are absent. If all this
exists, there is, as a rule, also a set of documents, which regulate the
activity of the workers and the organization as a whole and are drawn up as
standards of the enterprise, statutes and instructions. All the measures
aimed at the improvement of the organization of the labor of personnel are
interconnected here, which attests to its high level in the collective. .

What specifically is it necessary to do in order to shift from the extensive
to the intensive development of science and to halt the unjustified increase
of the number of people employed in it? Without belittling the importance of
eliminating all five listed shortcomings, still it is first of all necessary,
in our opinion, to increase substantially the level of the work on the
scientific organization of labor at scientific research institutes and design
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bureaus, since precisely this factor influences to the greatest degree the
attraction to the sphere of science of additional, and to put it more
precisely, unnecessary manpower resources. :

In order to gain an understanding of the situation which has formed in the
area of the organization of labor at scientific research institutes and design
bureaus, it is advisable to examine briefly the history of the question. It
is possible to distinguish here three conspicuous landmarks: 1967, 1972 and
1978. The 1967 All-Union Conference on the Organization of Labor in Industry
and Construction also provided a significant impetus for the analysis and
generalization of -experience in order to use it when improving the
organization of labor at scientific research institutes and design bureaus.
On the basis of such an analysis in 1972 the Scientific Research Institute of
Labor published intersectorial recommendations on this question, which to date
have not lost their significance. There the set of basic directions of the
scientific organization of labor at scientific research institutes and design
bureaus was specified and the means of its development were .outlined.
Finally, in 1978 the All-Union Appliecd Science Conference "Problems of the
Scientific Organization of Labor at Scientific Research Institutions, Design,
Technological, Planning and Surveying Organizations in Light of the Decisions
of the 25th CPSU Congress," which marked the beginning of the present stage of
development -of the scientific organization of labor in science, was held for
the first time. In its recommendatlons it. gave a definition of the s01ent1f1c
organization of labor as applled to the personnel of scientific research
institutes, design bureaus and planning and surveying organizations and
specified the list of its basic directions and the means of improving the work
in each of thenmn. . . ,

What has been done since then? Unfortunately, little. To date the main
organizations for the scientific organization of labor at scientific research
institutes and design bureaus have not been specified in all sectors. In the
majority of them either the corresponding subdivisions do not exist at all or
they exist formally, but are busy with other, "more necessary" work. In the
country there is no unified center, which would constantly study these
problems, coordinate research and development, analyze and generalized
advanced know-how and prepare procedural and standardized materials. During
the period, which has passed since the 1978 conference, the situation has been
aggravated even more. The research in the area of the improvement of the
organization of the labor of scientists has advanced substantially and has
come into even greater conflict with the existing forms of the organization of
this work.

The Directions of the Work

In recent years definite changes have emerged in the development of the
standard base for the improvement of the organization of labor at scientific
research institutes and design bureaus. In particular, unified sets of
organizational and administrative documents, which consist of interconnected
standards of enterprises, statutes and instructions, which regulate the
organization of research  and development, - have appeared. At several
institutes and design bureaus there are sufficiently powerful modern systems
of documents, which serve as a basis for the increase of the efficiency of
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their activity. Thus, the set of organizational and administrative documents
of the Central Scientific Research Institute of Information and Technical and
Economic Research for Instrument Making, Automation Equipment and Control
Systems, . which has received a high rating by specialists and has been
commended by medals of the Exhibition of USSR National Economic Achievements,
includes more than 70,000 interconnected documents, which contain more than
8,000 requirements of the scientific organization of labor. By the beginning
of the second quarter of 1984 these documents has been turned over for use as
standard documents to more than 1,400 organizations and enterprises, which has
already yielded an economic impact of many millions of rubles. The standards
of the SPEKTR system, the documents of the Ritm Center of the Scientific
Organization of Labor and a number of other organizations have received
recognition. " ' o :

In the recommendations of the applied science symposiums "The Social and
Economic Aspects of the Increase of the Efficiency of Science in Light of the
Decisions of the 26th CPSU Congress" (Moscow, June 1984) and "The Social and
Economic Aspects of the Increase of the Efficiency of Soviet Science"
(Zvenigorod, May 1982), which were held by the USSR Academy of Sciences, it is
indicated that an intersectorial program of the elaboration and introduction
of a unified set of organizational and administrative documents at scientific
research institutes on the basis of model decisions is necessary. In this
program the following is first of all envisaged: to specify the organs, which
are responsible for the preparation and introduction of organizational and
administrative documents at scientific research institutes on the scale of the
country and individual sectors, to establish a bank and classifier of
organizational and administrative documents, as well as a list of model
organizational and administrative documents. Moreover, it is planned to
compile and publish a collection of standard documents, which regulate the
management of the activity of scientific collectives and the processes of the
implementation of the results of research and development and to hold once in
2 years at the Exhibition of USSR National Economic Achievements competitive
exhibitions of the best organizational and administrative documents.

While speaking about the prospects of the development of sets of standard
organizational and administrative documents at scientific research institutes
and planning and design organizations, it is possible to note that at present
the possibility to increase the efficiency of their activity on the basis of
their regulation already exists. At times one has occasion to hear that the
high level of such regulation is not conducive to creativity. This is
incorrect. At any organization there are thousands of jobs and operations,
the time and the quality of the performance of which depend first of all on
the punctuality of the performers. Good organization and order--these are
precisely the basis on which scientific and technical creativity. can be
effectively developed. Not without reason did G, Emerson indicate more than
50 years ago that the enterprise, which lacks standard written instructions,
is not capable of steadily advancing. Perhaps, this assertion has lost its
topicality for us? Not at all. Life constantly confirms the rule that
precise order is the basis of progress in any area, which sociologists now
understand especially well. It is impossible not to agree with V. A. Yadov
that "today, when the party is posing the task of the intensification of all
social production, efficiency, responsibility, discipline and punctuality,
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that is, precisely those qualities of character, which historically proved to
be 'scarce,' are becoming most valuable and entirely necessary. Not in the
least less than resourcefulness and a creative approach to work."l The
development of large sets of interconnected documents is a common trend
everywhere that a high level of organization is required.

Several positive results have been achieved in the improvement of the forms of
the division and cooperation of labor. In practically all organizations there
are statutes on the structural subdivisions and on the scientific supervisors
and responsible performers and job instructions, work has been performed on
the standardization of the structure of scientific research institutes and
design bureaus. The quality of these documents, as well as the conformity of
the structures of organizations to the goals and tasks posed for them are
another matter. Under the conditions when at many scientific research
institutes and design bureaus the statutes and instructions exist only
formally, it is necessary first of all to create the conditions for the
efficient implementation of the rights and duties, which are recorded there.
The worker of a scientific research institute, who holds a specific place in
the organizational structure, for example, the chief of a laboratory, in the
scientific structure can perform the functions of the supervisor of one theme
and at the same time be the responsible performer for another. It is

important to see to it that the rights and duties of the same associate, which o

exist in the different structures, would not come into conflict with each
other. 1In practice this is achieved by combining the rights and duties of
workers, which are contained in the job instructions, the statutes on the
supervisor of the theme and the responsible performer, on the chief designer
of the system, the subsystem and others. One must not underestimate the
difficulty of solving this problem. For example, as a result of the lack of
combining the effectiveness of the brigade organization of labor in the sphere
of science decreases substantially, leading to conflict situations between the
line managers and the managers of the creative brigades. As practice shows,
it is possible to cope most successfully with this matter in organizations
which have a developed set of organizational and administrative documents.

As to the standardization of the structures, here it is probably necessary to
look into much more. It is generally recognized that the structure of an
organization should constantly be developed with allowance made for the
changing goals and tasks. Standardized planning could help to ensure this, if
standards existed, in which it were indicated, to what problem or task some
structural components or others should correspond both quantitatively and
qualitatively. Now in no sector are there two scientific organizations with
identical organs and tasks and are there the above-mentioned standards, but
there are model structures. At the same time it would be incorrect to reject
the idea of such standardization. It seems that it should rest on a good
standard base and should not pass that level of detailing of the components,
which can be substantiated in the standards.

Perhaps, the most disputes of all in the press and in verbal statements are
over the standardization of the labor of scientists and engineering and
technical personnel. Some claim that it is possible to standardize any mental
labor, including creative labor, while others claim that this is impossible.
Without going into the dispute, let us note that along with the objective
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increase of the need for standards in scientific research and experimental
design work the interest of researchers in this problem has decreased to a
certain extent. It is not new, creative works were published back in the
early 1970's. Since then many researchers have become convinced that the
carrying over of methods, which are effective for the standardization of the
labor of workers and employees, as applied to scientific activity does not
yield significant practical results. They have lost sight of scientists,
without having provided the necessary procedural recommendations. Even under
the conditions of the Leningrad experiment, when differentiated standards,
which make it possible to draw up standardized assignments for 65 to
100 percent of the engineering and technical personnel, have been developed,
in practice the labor of the personnel of scientific research subdivisions is
not being standardized.

It should also be noted that in the literature the achieved results in the
area of the standardization of scientific research and experimental design
work are somewhat exaggerated. The analysis of concrete experience shows
that, as a rule, the standards of labor intensiveness are actually intended
only for the designing and development of technological processes. The
identification of the standards for planning and design and scientific
research work, the approaches to the development of which are not entirely
analogous, contributes to the overestimation of the available experience in
this area and complicates even more the solution of the problem. Obviously,
in order to broaden the sphere of the standardization of the labor of
engineering and technical personnel, it is necessary to formulate a classifier
of the operations, which are performed in the process of research, to develop
the methodology and to substantiate theoretically the boundaries of the
standardization of various types of mental labor and to elaborate
intersectorial standards for the types of the final scientifiec product. It
should be specially noted that the attempts made at times to establish
standards of labor expenditures in isolation of the improvement of the
organization of labor in the other directions, that is, in circumvention of
the principle of comprehensiveness, cannot lead to serious success.
Standardization is too closely connected with the other directions of the
scientific organization of labor for it to be possible not to take this
internal interconnection into account.

Now, probably, it will not be possible‘to find a scientific research institute
or design bureau, in which they do not engage in the search for methods, which
make it possible to evaluate objectively the activity of collectives of the
subdivisions and associates. Here, incidentally, it is appropriate to recall
the "Karpov" system of the evaluation and remuneration of the labor of
scientists and specialists, to which by now 67 scientific research
organizations have converted. The positive aspects of this experiment, which
has been in progress since 1968, have been described in sufficient detail in
the press. At the same time in recent years other effective methods, for
example, the systems of the evaluation of the activity of subdivisions of the
Institute of Control Problems or the Ural Affiliate of the All-Union
Scientific Research Institute of Heat Engineering imeni F. E. Dzerzhinskiy
(UralvVTI), have also appeared. The latter is being introduced at scientific
and planning and design organizations of Chelyabinsk. The system of the
remuneration of labor and the payment of bonuses for the end results of work
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on the basis of supply orders, which is in effect at the Ulyanovsk Special
Design Bureau of Heavy Machine Tools and Milling Machines, is very
interesting. Obviously, it is expedient to constantly generalize the
experience and to disseminate all its positive components, thereby ensuring
the continuous development of this direction of the scientific organization of
labor.

The creation of comprehensive systems, in which the evaluations of the
activity of the organization as a whole, its structural subdivisions, managers
and rank and file associates would be interconnected, seems promising,
moreover, both the achieved results and the opportunities which existed should
be evaluated. Such an approach will make it possible to overcome the
shortcomings of both methods which are presently being used--with respect to a
similar object during the same period or for the same object with respect to a
past period, since they do not take into account the degree of realization of
the potentials. Moreover, it will be possible to Jjudge objectively the
efficiency of activity and in practice to coordinate the systems of
stimulation with its actual increase.

At several scientific research institutes and design bureaus a search is being
made for means of the development of interconnected systems of passports (of
the organization, the subdivision, the associate and the theme),
sociopsychological methods, particularly testing methods, for the improvement
of personnel work and dialogue automated systems for the implementation of the
functions of the monitoring of the activity of the organization are being
introduced, standards of labor expenditures are being used for the evaluation
of the results of the labor of researchers and developers. All these
undertakings at the intersectorial and sectorial level are not being
coordinated, and due to frequent duplication unnecessary expenditures on the
solution of already solved problems are arising at various organizations.

A System Is Needed

At present individual enthusiasts are studying the problems of the
organization of labor at scientific research institutes and design bureaus.
In large cities they are united in the scientific sections attached to the
houses of scientific and technical propaganda. Their interests are focused
mainly on the questions of planning at scientific research institutes and
design bureaus and the improvement of the evaluation of the activity of their
collectives and individual workers. As for such directions as "The Designing
and Introduction of Efficiency Labor Processes" and "The Creation of Favorable
Working Conditions," in practice there is very little gained positive
experience here.

It seems to us that it is impossible to regard as normal the formed situation,
in case of which the development of the scientific organization of labor at
scientific research institutes and design bureaus depends entirely on the
initiative of individual specialists. Obviously, a statewide system of the
performance of work in this area, which is similar to the one which was formed
for the improvement of the organization of labor at industrial enterprises,
should be established.
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Indeed, let us suppose, the director of a completely new scientific research
institute decided to introduce at his institute the organization of research
and development and, hence, the organization of labor in conformity with the
latest achievements of science and the most advanced practice. Where should
he turn? Nowhere. There are individual scientific research institutes, which
have positive experience in several directions, there are individual
specialists, who are dealing with these problems. But such a director will
not find an organization or service, in which they could give comprehensive
detailed recommendations on the scientific organizational of labor. But since
there is no system, managers--~both new and experienced--have to organize the
work at their own discretion.

It can be asserted with good reason that this is seriously hindering the
realization of two progressive trends in the economy: the broadening of the
independence and responsibility of organizations and enterprises and the
changeover to the evaluation of the results of their activity not according to
individual most important indicators, but according to a single integral
indicator, which characterizes the increase of efficiency during the period
being evaluated. It is obvious that the increase of the level of the
organization of research, development and production and, accordingly, the
organization of labor is a substantial reserve of it for scientific research
institutes, design bureaus and enterprises. The success of the solution of a
number of problems in the main directions of scientific and technical progress
directly depends on this.

What was said above does not at all mean that in the country there is little
advanced know-how in this area, it does, of course, exist. The difficulty is
in something else--the achievements of individual organizations and
specialists are not compared constantly and systematically and are not being
systematized. Therefore it is practically impossible to judge what is better
for the given specific conditions and what is worse. On the other hand, along
with the positive, although unsystematized experience, there are a large
number of not completely solved problems. It is a question of standards of
labor expenditures on scientific research work, the legal support of
scientific research and development, the methodology of the formation of
efficient research groups and the optimization of the standards of the number
of specialists for scientific research institutes of different types.
Efficient structures, objective methods of the evaluation of the personal
labor contribution of the scientist and effective systems of material and
moral stimulation are also needed.

The combination of the set of unsolved problems and uncoordinated,
unsystematized experience created a situation, when it became very difficult
to evaluate objectively the level of the organization of the labor of
researchers and developers, which exists at a scientific research institute or
design bureau, as well as the real prospects of its improvement. The
appropriate organizational base, let us repeat, is needed in order to unravel
this knot. For this, obviously, within the framework of the prevailing systen
of the management of labor and within the limits of the existing staffs it is

expedient to single out a scientific research center, perhaps of dual
subordination (to the USSR State Committee for Labor and Social Problems and
the State Committee for Science and Technology). The study of the problems of
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the scientific organization of labor in organizations, the coordination of
research and development in this area, the generalization of advanced know-
how, the preparation of materials on it, as well as general sectorial
procedural and standardized materials and the procedural supervision of the
introduction of the scientific organization of labor at the scientific
research institutes and design bureaus of the main organizations of the sector
will be included in its tasks.

In turn it is advisable in the main organizations to establish special
divisions (again within the limits of the existing staffs). They will carry
out the coordination of work, prepare sectorial guiding, procedural and
standardized documents and take part as coperformers in the research and
development, which are being conducted in the system of the USSR State
Committee for Labor and Social Problems. At scientific research institutes
and design bureaus divisions, laboratories or sectors of the scientific
organization of labor, which should deal with the direct improvement of the
organization of labor at their institutions, as well as take part in the
fulfillment of general sectorial scientific research and development, are
being formed with allowance made for the size of the organizations..

For the discussion of the most important problems of the scientific
organization of labor in this area, the elaboration of effective ways of
solving them, as well as for the evaluation of proposed major innovations and
the achievable results it is advisable to set up a permanent scientific
council for the problem of the scientific organization of labor at scientific
research institutes and design bureaus. It would also make sense to organize
at the Exhibition of USSR National Economic Achievements the permanent
intersectorial exhibition "The Scientific Organization of Labor at Scientific
Research Institutes and Design Bureaus," on the basis of which it is possible
to hold seminars for the exchange of advanced know-how.

FOOTNOTE

1. "Youth and Labor," EKONOMIKA I ORGANIZATSIYA PROMYSHLENNOGO PROIZVODSTVA,
No 8, 1983, p 123.
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ORGANIZATION, PLANNING AND COORDINATION

TECHNOLOGICAL DEVELOPMENT AT NOVOKRAMATORSKIY MACHINE BUILDING PLANT
Kiev EKONOMIKA SOVETSKOY UKRAINY in Russian No 12, Dec 84 pp 53-57

[Article by Doctor of Economic Sciences Professor G. Dobrov, A. Gavrishko
(Kramatorsk) and Candidate of Economic Sciences V. Musiyenko: "The
Technological Orientation of Plant Science (The Experience of the
Novokramatorskiy Machine Building Plant)"]

[Text] TIn 1984 the Novokramatorskiy mashinostroitel'nyy zavod [NKMZ]
Production Association was 50 years old. The association greeted this
glorious date with significant achievements both in the production of heavy
machine building products and in the sphere of the management of the
scientific and technical development of production.

The rolling mills, wheel and walking excavators, heavy-duty presses and other
single-design equipment, which are produced by the association, are
influencing significantly technical progress in the metallurgical, mining,
power and other sectors, and in a number of cases govern their technical
level. Only the highest and first quality category are awarded to the
products of the NKMZ Production Association, and more than 30 models of
machines have the Emblem of Quality. Equipment with the NKMZ mark has a broad
demand in all the socialist countries, as well as on the markets of France,
Japan, the FRG and other states. :

The assurance of a high quality of products requires a leading rate of
increase of its technological possibilities. The NKMZ Production Association
is implementing a program of the development of automated and specialized
workplaces with the use of industrial robots. During the current five-year
plan another 36 new sections with the use of 7 modern systems of industrial
robotization are being added to the already existing 78 completely mechanized
sections and lines.

The achievements of the NKMZ Production Association in the area of the
management of scientific and technical progress and the availability of a
powerful production, scientific and technical potential were responsible for
the decision on the inclusion of the association among the enterprises, which
are conducting the statewide economic experiment on the broadening of the
rights in the area of the planning and conducting of economic operations, as
well as the increase of their responsibility for the results of work. It is
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natural that participation in such a vital experiment required the
mobilization of the entire collective for the accomplishment of the tasks of
the intensification of production, which were set for it.

The experience of the Novokramatorskiy Machine Building Plant shows that the
solution of the problems of the further increase of the scientific and
technical level and competitive ability of the equipment being produced is
possible only by means of the substantial improvement of the technological
characteristics of production on the basis of the use of scientific and
technical innovations. Precisely such problems were spoken about at the June
(1983) CPSU Central Committee Plenum: "Immense work on the development of
machines, devices and technologies of both today and tomorrow awaits us. The
automation of production has to be carried out, the most extensive use of
computers and robots and the introduction of versatile technology, which makes
it possible to change over production quickly and efficiently to the making of
new products, have to be ensured."

Let us examine two essential and characteristic features in the activity of
the association on the development and introduction of advanced technologies.

First, the essence of the systenms approach to the technological development of
production, which is being implemented at the NKMZ Production Association,
consists in the fact that not individual technological processes, but complete
technological complexes (technological systems--TS's) are being developed and
assimilated here. President of the Ukrainian SSR Academy of Sciences
Academician B. Ye. Paton wrote with regard to such an approach to
technologies: "When speaking about technologies, we understand that they
encompass the entire complex of the production of one product or another as a
whole. The technological process, as a rule, is the corresponding unit of the
technology as a whole.! In conformity with current views the technological
system is a functionally interconnected set of methods, technical means and
social conditions of their use, which determine the organizational and
technical level of production and its potentials. The technological system,
which is understood in this sense, includes three components: technological
process support (the methods and procedure of carrying out technological
processes, technical rules, technological regulations and so on); equipment
and machinery support (the stock of machine tools, industrial robots,
instrumentation and control equipment, computer technology and others);
organizational and management support (adopted organizational structural
decisions, established procedures of management, economic and standardized
acts, standards and others). Academician 5. G.  Aganbegyan called such systems
"integral technological economic systems." '

Second, the creation and efficient assimilation of advanced technological
systems require new organizational forms of their development and
introduction, which ensure the use of a wide range of achievements of science,
which has made urgent in recent years the needs of production for a scientific
and technical potential. Here what are meant are not only the scientific and
technical forces proper, which are a part of the association, and not only the
sectorial scientific and technical potential, which is oriented toward the
development of the given works, but the entirety of the scientific and
technical forces of the country, which can directly take part in the
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accomplishment of the corresponding set of tasks. This scientific and
technical potential, which is at the disposal of production, is the set of
purposefully formed manpower, material and technical, information and
organizational structural resources, which determine the ability to solve the
problems of scientific and technical development, which face production.:

We made estimates of the scientific and technical potential, which is at the
disposal of production, according to the criteria of its conformity to the
specific goals of the development, introduction and practical assimilation of
new technologies~--so-called problem-oriented estimates. The supply with the
basic components of the scientific and technical potential of the operations
on the development and assimilation of the technologies of the automation of
welding (gas cutting on NC machines, an automated design system of welding,
automatic welding by robots); the robotized complex of the cold stamping of
blanks; the automated control system of the technological process of
electroslag remelting; technological systems of electroslag casting, as well
as special technological systems, which are designed for the production of
single-design equipment, and others were analyzed. Along with the evaluation
of the entire set of studied technological systems a group of automated and
robotized technological systems (ARTS's) was specially singled out among them.
In addition to the use of the data of scientific, technical, planning and
organizational documents, expert appraisals were specially conducted among the
leading specialists of the NKMZ Production Association. Here the level of the
characteristics in question was estimated according to a five-point scale (see
the table).

Problem-Oriented Estimates of the Scientific and Technical Potential of
the Novokramatorskiy Machine Building Plant

Structure of scientific and Technological Automated and robotized

technical potential systems * technological systems
MaNNingeessesocsssssoesasscsccascssonss 4.38 3.48

including:

1e8dEercecsasacccaosnsossnssssssassassns .25 3.45

SpeCialistSecrsscscenncescescscncnss 4,50 ‘ 3.50
Material and technical SUPPlYeseecesses 4,06 12495

including: ' '

scientific tools (instruments,

equipment and S0 forth).eeevessccens 4,00 3.11

pilot experimental bas€.c.eseccccees 4,13 2.79
Information and procedural support.... 3.75 3.00

including: o

experience of research and development 3.88 ’ 3.25

stock of scientific and technical

PreSUlbSeceescassscesssssessoscssssae 3.63 2.75
Organizational SuppOrtecceccccccccevas 3.94 3.47

including:

specialization of subdivisions...... 3.88 3.25

organizational and economic ties

With coperformersS.cessscccccecessecas 4,00 3.68
Scientific and technical potential.... - 4,03 3.23
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The breakdown of the generalized estimates according to the automated
robotized technologies (ARTS's) and the set of other analyzed technological
systems (the technological systems of the production association) shows that
the level of supply of the automated robotized technologies with the potential
is appreciably lower. This is explained by the fact that the potential for
the development of both these and other technologies is the same, while that
of the problems, which arise in case of the development, introduction and
assimilation of automated control systems and computer technology, NC machine
tools and robots, is much higher and they are more complicated than in case of
the development of "ordinary" technological systems.

Manning means the availability of a leader and specialists of the required
skill in a number, which is sufficient for the successful accomplishment of
the posed tasks. 1In this case a specialist in the given engineering and
technical or scientific field, who is capable of solving independently the
arising technical, organizational introduction and other problems and of
mobilizing the collective for the achievement of specific results, is
considered the leader. From the obtained estimates it is evident that for the
enterprise the task of the training and the increase of the skills of
scientific and production personnel, who deal with questions of the
development and use of technologies of the automation and robotization of
production, is a priority task. The relatively low estimate of the pilot
experimental base stems from the specific nature of the pilot development of
technological systems under the conditions of the Novokramatorskiy Machine
Building Plant, which requires the use of the basic production capacities.
The equipment produced by the association frequently is of single design,
usually of large dimensions, moreover, only single models are produced, which
precludes the development of the pilot experimental base in traditional forms.
Domestic and world experience testifies that for such conditions it is
advisable to develop integrated and mobile systems of the modeling and testing
of new models of equipment, which are provided with the necessary analog and
digital simulators and special software, sets of measuring and diagnostic
equipment. The strengthening of the material and technical supply of
operations on the technological development of the NKMZ Production Association
by means of powerful laboratory facilities and research and experimental
equipment is oriented precisely in this direction.

The values of the estimates of the informational and procedural and the
organizational support testify to shortcomings in the operation of the patent
information services and the lack of development of decisions on the
specification of the specialization and cooperation of the scientific,
production and support subdivisions. '

In the study made by us the basic characteristics of the scientific and
technical level and the quality of the technological systems being introduced
at the NKMZ Production Association were also evaluated. The made analysis
showed that the degree of novelty of the technological processes in the
typical case exceeds by 15 percent the novelty of the systems of machines and
equipment, which are used in them (this concerns the automated and robotized
technological systems). This fact conforms to the objective requirements of
modern scientific and technical development. However, it was noted here that
given the high degree of novelty of the technological processes and systems of
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machines the corresponding demands of automated and robotized production on
organization and management are met at a low level, and frequently are not
taken into consideration at all. The lack of the timely elaboration when
designing technological systems of decisions on the management of production,
specialization, cooperation, the organization of start-up and adjustment work
and maintenance and the training of personnel had the result that these
factors account for about 40 percent of the cases of the delay of completion
of the operations on the assimilation of the investigated technological
systems. Of course, the required steps and organizational decisions are also
made in those instances when they are not envisaged in advanced, but then they
are implemented under critical conditions, in case of strict time and resource
limitations and, of course, lead to the excessive consumption of forces and
assets and the diversion of personnel and production capacities from the
fulfillment of the current plan as31gnments.

It is possible to name the contract on the creative cooperation of a group of
enterprises, which was concluded on the initiative of the NKMZ Production
Association and is aimed at the intensification of welding on the basis of
~automation, as one of the examples of an original solution which ensures the
successful assimilation and use of modern technological systems. The increase
of the efficiency of the use of computer technology, NC machine tools and
machines and robots and the assurance of their stable operation are its goal.
Organizations which belong to different departments, for which the problems
connected with the robotization and automation of welding operations have
become urgent, are parties to the contract. The exchange of advanced know-
how, proposals and information on the available scientific and technical
developments, the coordination of operations on the development of domestic
functional blocks (analogues) in place of imported blocks, the formation of a
unified catalogue of spare parts and equipment and the exchange of techniecal
specifications and spare parts are being carried out within the framework of
the indicated cooperation. During the time of effect of the contract the
number of idle times of expensive automated and robotized equipment and NC
machine tools has decreased. The basic organizational and technical
questions, which concern the cooperation of enterprises, are settled by the
coordinating council. The group of participants is not limited and is
constantly increasing by means of those who desire to make their own
contribution to the collectlve solutlon of the problems of the automation of
welding.

In the opinion of plant specialists, the organization of the conducting of the
sectorial and, in the future, also the statewide certification of technologies
is one of the directions of the increase of the quality of technological
systems and the increase of the competitive ability of the output produced by
them. For this purpose we evaluated the legitimacy of the distinction of
three categories of quality of technological systems. The made analysis
showed that the technologies, which are assigned to the second quality
category, provide the output of products, which do not meet present
requirements, and are liable to immediate updating on the basis of essentially
new scientific and technical decisions.

The experience of the Novokramatorskiy Machine Building Plant and the data of
the study show that the certification of technological systems should be
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carried out only for two quality categories--the highest and the first. This
objectively governed requirement is in keeping with the decree of the CPSU
Central Committee and the USSR Council of Ministers "On Measures on the
Accgleration of Scientific and Technical Progress in the National Economy"
(1983). :

Analytical calculations show that the basic reasons for the decrease of the
scientific and technical level of individual automated and robotized
technological systems as compared with the set technical assignments are (in
descending order of importance): the shortage of personnel of the
corresponding skills; the inefficient organization of work; difficulties with
financing and material and technical supply; the inadequate supply of
operations with scientific equipment and instruments; the increased level of
the technical demands on technological systems. The following factors were
also named: the lack of technical and technological possibilities of
production; the lack of experience; the imperfection of the methods of
research; the lack of a leader; the nonconformity of the pilot experimental
base to the tasks of production; the inadequate information support of
operations. From the cited list it is evident that components of the
scientific and technical potential came to be among the basic causes of the
decrease of the quality of technological systems. Therefore, for the NKMZ
Production Association the task of the goal-oriented increase of the
scientific and technical potential, and not last of all by the further
development of the interrelations of science with production, is very urgent.

It seems that the relations between the developers of technological systems
and production should be at a higher level and be distinguished by stability.
However, the real situation (the statistical distribution of the closeness of
connection) looks different. After the completion of the planning, design and
technological operations a significant decline begins, but then the closeness
of connection increases in case of the assimilation of the given production
technologies, yet still does not reach the former level.

According to the data we have, the most significant types of assistance, which
is given to production in the process of the assimilation of technological
systems on the part of scientific research, design and planning organizations,
are the following (in descending order): the training of personnel,
assistance in the performance of repairs and operations, which are connected
with breakdowns of equipment, instruments and so onj; assistance in the
organization and performance of maintenance; the installation of equipment and
start-up and adjustment work.

Life shows that not only efforts on bringing science closer to production, but
also special measures on the convergence of science itself with production are
necessary for the solution of the problems of increasing the econonic,
engineering and scientific potential of the association. At present in the
majority of cases science-production contacts are established without the
appropriate program planning basis. Production occasionally enlists for the
solution of already arisen problems the potential of research, planning,
design and technological organizations and higher educational institutions.
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A comprehensive plan of the creative cooperation of the NKMZ Production
Association with the leading institutions of the Ukrainian SSR Academy of
Sciences was formulated on the basis of the experience of other production
associations and scientific organizations.3 The characteristic features of
this cooperation are its orientation toward the introduction of advanced
technologies which are based on the achievements of basic research. The
substantial increase of the overall scientific and technical potential, which
is oriented toward the acceleration of the retooling of production, is thereby
ensured within the framework of the cooperation of academic science and
production.

For the organization of the internal research and technological design
resources of the Novokramatorskiy Machine Building Plant and all the
scientific and technical forces, which are being enlisted by the production
association, a scientific research, planning and design technological
institute was established and is operating directly within the production
association. The 7 years of experience show that the institute of the
Novokramatorskiy Machine Building Plant is contributing to the formation of a
sound strategy of technological development, the broadening of the scientific
and technical interests of the production association and the improvement of
the coordination of operations in casge of the development, introduction,
assimilation and use of new technology and equipment. The role of the
institute of the Novokramatorskiy Machine Building Plant in the formulation of
an efficient scientific and technical policy in the association and the
implementation of the plans of technological development is decisive. 1In
addition to the performance of independent scientific research and
experimental design work, the institute ensures cooperation with 50 institutes
and scientific organizations of the country, including 27 institutes of the
Ukrainian SSR Academy of Sciences, and is implementing a comprehensive
approach to the engineering and design, technological and organizational
preparation of production, including the contract supervision of the
installation of pilot industrial equipment, service, the introduction of
automated control systems and automated design systems. Patent and license
work, standardization and unification, the dissemination of advanced know-how,
the certification of equipment and the certification of workplaces are among
the questions which are settled centrally by the scientific research
institute. All the listed and many other problems are being solved in
conformity with the system of the management of scientific and technical
progress, which has been established at the association.

The need for the goal program management of the technological development of
production has objectively formed at the NKMZ Production Association. The
existence of specific factors, which influence the time and results of the
technological retooling of production, the participation of a large number of
coperformers and the resource and time limitations, which are imposed of the
processes of the development, introduction, assimilation and use of modern
technologies, require more complete coverage by goal program management
(according to our data, only a third of the investigated technological systems
were developed within programs). Let us emphasize that it is a question of
the base technological systems, which determine the specialization and level
of the given type of production, and not of individual technological
processes.
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The organization of the fulfillment of the goal programs of the scientific and
technical development of production required the formation of a special matrix
structure of management. In such a structure the staff of the program carries
out the performance of management procedures and ensures a connection between
the individual functional and line organs. The scientific research department
of the development and introduction of new equipment, which is a part of the
institute of the Novokramatorskiy Machine Building Plant, is the base of such
a staff organ and the coordinator of program operations in the association,
while the supervision of the implementation of all programs is carried out b

the chief engineer. '

The developing subdivisions, the production shops and services, in addition to
the fulfillment directly of the program assignments, have permanent functions,
which may constitute a part of the program, but might also not be a part of
it, but might be performed in accordance with other plan assignments. For
these purposes in a number of services work is being performed on the
broadening of the staff functions (in the division of product quality control,
the division of the chief designer of general machine building and others) by
the introduction of tasks of goal program management. The specification of
the structure of the divisions with allowance made for the formation within
them of special working groups, which are responsible for the program
operations, and of the regulation of the rules, duties and procedure of the
interaction of the indicated groups is being planned for this.

The experience of the participation of the NKMZ Production Association in the
economic experiment, which is being conducted for the purpose of the
broadening of the rights of enterprises in planning and economic operations,
as well as the increase of their responsibility for the results of work, and
the principles of goal program management required of the association the
improvement of intraplant planning, the specification and precise coordination
of the plans of scientific and technical progress and the revision of standard
documents. The realization of the advantages of the goal program approach
under the conditions of the economic experiment will make it possible
precisely within the framework of the programs to form temporary scientific
and technical collectives for the achievement of long-range and especially
important goals, in particular, the development, introduction and assimilation
of new technologies. Scientists, designers, processing engineers, operators
and adjusters should be included among them, while providing them on a precise
program plan basis with material, technical and financial resources. The
turning over on the set date of a completely finished development, which has
been adjusted in production, and its extensive dissemination are the basic
indicator of the work of such collectives.

The experience of the Novokramatorskiy Machine Building Plant attests that the
organization of the goal program management of the technical and technological
updating of production will ensure the timely development and assimilation of
advanced technologies, which are based on the leading achievements of science,
will make it possible to solve the problems of the material reward of
specialists, will increase the technological standards of production and will
ensure the increase of the scientific and technical potential of this
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enterprise in conformity with its place in the scientific and technical
progress of the country.
FOOTNOTES

1. See B. Paton, "The Development of New Technologies Is an Urgent Task of
Scientists," VISNYK AKADEMIYI NAUK URSR, No 12, 1979, p 54.

2. PRAVDA, 14 July 1984,

3. Such experience of cooperation of the USSR Academy of Sciences and the
Ukrainian SSR Academy of Sciences with the Moscow Motor Vehicle Works
imeni Likhachev is well known (see, for example, EKONOMIKA I ORGANIZATSIYA
PROMYSHLENNOGO PROIZVODSTVA, No 10, 1982).

COPYRIGHT: Izdatel'stvo "Radyans'ké Ukrayina", "Ekonomika Sovetskoy Ukrainy",
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ORGANIZATION, PLANNING AND COORDINATION

PLANNING, MANAGEMENT OF TECHNOLOGICAL PROGRESS
Moscow PLANOVOYE KHOZYAYSTVO in Russian No 1, Jan 85 pp 6471

[Article by Doctor of Technical Sciences Professor B. Rayzberg, chief of a
department of the Scientific Research Institute of Economics attached to the
USSR State Planning Committee: "Technologlcal Progress: Planning and
Management"]

[Text] Under the conditions of the 1nten31ficatlon of the economy the
.Aimprcvement of production technology is assumlng an increasing role. In
recent decades it has turned into a maJor, relatively independent branch of
scientific and technical progress.. The rapid introduction in the national
economy of the latest technologies is an integral component of the unified
scientific and technical policy. At the June (1983) CPSU Central Committee
Plenum it was emphasized that "the main means to a qualitative change in the
productive forces is, of course, the changeover to intensive development, the
combination in reality of the advantages of our socialist system with the
achievements of the scientific and technical revolution. Moreover, of its
latest stage, which promises a technological revolution in many spheres of
production."

The increase of the role of technological progress at the present stage of the
development of social production stems from a number of factors. Let us name
the main ones of them.

The development of fundamentally new types of equipment is becoming possible
owing to the assimilation of specific technologies. Thus, the successes in
the area of space rocketry and radio electronics to a significant extent are
obliged to the achievements in the technology of metals, semiconductors,
printed circuits and heat-shielding coatings. Progress in construction
depends more and more on progress in technology.

The limitations of the further increase of the raw material resources and
manpower, which are being committed to the economic turnover, along with the
rapid increase of the cost of many types of raw materials are giving rise to
the urgent need for the extensive use of resource-saving technologies.

Enormous possibilities of the improvement of technology have emerged owing to
the scientific achievements in the assimilation of efficient physical chemical
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- sources are being involved.

processes of the conversion of substances and to the development of
qualitatively new means of automation on the basis of microelectronics. They
are making it possible to increase sharply the rates of processing, to use the
modular principles of the organization of technology, to control technological
processes and to change them over quickly when shifting to the output of other
types of produets.

Along with qualitative changes in the area of so-called classical
technologies, which include machining and chemical processing, heat
engineering and electrical engineering processes, such fundamentally new
technologies as nuclear, laser, radio electronic, biological and space
technology have appeared. The assimilation and extensive introduction of
technological processes with the use of these methods of converting substances
and energy, which arose relatlvely recently, promise significant gains in
social productlon.'

Technological progress is spreading in all sectors of the national economy.
In power engineering the generation of electricity at nuclear electric power
plants is increasing, the use of the energy of thermonuclear fusion is
gradually approaching, magnetohydrodynamic technologies are being introduced,
the direct conversion of thermal and nuclear energy into electric powver is
being assimilated, the energy of the sun and the world ocean and geothermal .

The methods of extracting and transporting minerals on the basis of the new
technology of crushing rocks and methods of extraction with the use of
thermal, mass exchange, chemical, hydrodynamic and biotechnical processes are
being improved. Major changes are occurring in the methods of performing
geological prospecting operations and seismic prospecting with the use of
remote means of prospecting, including satellite-borne equipment.

Progress in chemical technology is making it possible not only to increase the
properties of known, assimilated materials, but to come closer and closer to
the obtaining of materials and substances with preset properties. A large
number of hybrid and composite materials have already been developed. The
practicable tasks of increasing the production capacity and the purity of the
final product and decreasing the power-output ratio and the negative influence
on the environment face chemical technology.

In ferrous metallurgy the rate of the introduction of the continuous teeming
of steel and the production of electric steel is increasing, the technology of
the direct reduction of iron, which is succeeding the blast furnace process,
is being assimilated. Powder metallurgy, which ensures a significant saving
of metal and the decrease of labor expenditures by 30-60 percent, is assuming
great importance.

The nature of metalworking technology is changing. The rates of machining are
increasing due to the use of more efficient tools. The proportion of the
methods of hot and cold cubic deformation, welding and stamping is increasing
with a decrease of machining. The methods of the surface hardening and
increase of the wear resistance and durability of the parts and assemblies of
machines by the application of special coatings are being used more and more
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extensively. The use of machine tools with programmed control, machining
centers and versatile automated production systems is changing in principle
the technology of metalworking. Control computers and built-in microprocessor
equipment are becoming a fundamental part of the technologlcal equipment for
the processing of metals and other construetion materials.

A spindleless technology with the use of the pneumatic, aeromechanical and
self-twisting methods of spinning, which makes it possible to increase its
speed by several fold, is being introduced in light industry. A low-~-noise
draw weaving technology is succeeding the shuttle weaving technology, the
output of knitwear and the production of carpets by the taffeting method are
being expanded.

In agricultural production all the basic types of technologies, which are used
in plant growing and animal husbandry: ' mechanical, chemical and biological,
are being improved. Owing to the use of powerful, completely equlpped
machinery and the development of fundamentally new types of it for animal
husbandry, vegetable growing and fruit growing machine technology is changing,
which is ensuring the decrease of the labor intensiveness and the increase of
the effective output of products. The use of new types of fertilizers and -
highly effective chemical means of plant protection characterizes the progress’
in the chemical technology of agriculture. The breeding of new species of
plants and breeds of animals on the basis of the methods of selection and
genetic engineering is affording the prospect of the further significant
increase of the productivity of agricultural production due to the use of the
achievements of biological technology.

Technological progress is having such a profound influence on construction,
transportation, communications and other sectors of the national economy.
Since it is becoming a most important factor of the intensification of social
production, the demands on its management and the improvement of its planning,
organlzatlon and stimulation are also increasing.

The planning of the development of production technology is much more
complicated than the planning of the products list and the volumes of output
of products. Not physical and material items, but the processes of obtaining
them, which it is more difficult to describe in quantitative plan indicators
with the use of physical and value measurers, appear here as the object. At
the same time the drafting of plans of the assimilation of introduction of"
advanced technologies is inseparably connected with the planning of the output
and the modernization of technological equipment, accessories and tools, ‘by
means of which the technology is realized in production.

At the level of enterprises and shops the planning of the technological
preparation of production and the introduction of advanced technologies has
been mastered with respect to both methods and organization. At the sectorial
and the national economic levels a scientifically sound method of drawing up
the plans of technological development has not yet been formulated to the
required degree. One of the reasons is the difficulty of the aggregatlon of
the indicators of the assimilation of individual technological processes at -
enterprises into consolidated sectorial and national economic indicators,
which for the present have not been elaborated thoroughly enough.
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In spite of the procedural difficulties, the national economic planning of
technological progress is continuously being expanded and extended. The
indicators and measures in the area of the introduction of advanced
technological processes are receiving greater and greater reflection in the
procedural instructions of the USSR State Planning Committee and the forms on
the drawing up of drafts of the basic directions of economic and social
development for a 5-year period and the long-range future in accordance with
the section "The Development of Science and Technology."

In the five-year plans of the development of science and technology there is a
subsection, which contains assignments on the introduction of advanced
technology and the mechanization and automation of production in the sectors
of the national economy and is formulated on the basis of suggestions of the
State Committee for Science and Technology, the USSR Academy of Sciences, the
State Committee for Inventions and Dlscoverles, ministries and departments
with allowance made for the comprehensive nat10na1 economic programs and
scientific and technical programs, as well as the purchase of licenses. The
assignments on the assimilation of the most important types of technologies
and technological equipment, which are being used in the USSR for the first
time, the use of the most economical materials and the placement into
operation of pilot industrial plants are included here. Such technological
processes, which correspond to or exceed in technical and economic level the
best world achievements and make it possible to solve the fundamentally new
problems of the development of the sector, are singled out when selecting the
measures.

Indicators, which characterize the broadening of the scale of the use of model
technologies, standard. adjustable machine tool attachments and standard
adjustable and standard-unit equipment, have been introduced in the practice
of planning scientific and technical progress.

The elaboration of methods and guiding documents in the system of
standardization attests to the improvement of the planning and management of
the development of production technology.  Thus, the State Committee for
Standards issued the Procedural Instructions on the Planning of the Indicators
- and the Evaluation of the Technical and Economic Level of the Technological
Preparation of Production.: Procedural recommendations on carrying out the
certification of technological processes have been included in the documents
of the unified system of the technological preparation of production (YeSTPP).
The basic indicators of certification reflect their productivity, degree of
economy, reliability, harmlessness and use of standard components.

At the same time the assimilation of new technological processes should be
represented on a larger scale in the national .economic plans. At present:the
extent of the planned introduction of new types of machines, instruments and
apparatus comes to several thousand descriptions, while the number of
technological processes being introduced is one-tenth to one-twentieth as
great. By analogy with the used removal from production of obsolete types of
products the indicator of the decrease of the level of the use of obsolete
technologies should be introduced in planning practice.
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The planning of progress in the area of technology is carried out mainly by
the collection of the planning measures, which are formulated by enterprises,
associations and ministers, and their combination, which to a certain extent
is mechanical, within the sector, the republic and the entire national
economy. This is responsible for tendency to implement measures "a little
greater in number, a little smaller in scale.’ As a result the introduction
of general-purpose technological processes with few operations and the
development of the general sectorial and especially the intersectorial
directions of profound qualitative changes in production technology are being
checked. As an example it is possible to cite the technology of the
production of nonwoven materials, the extensive dissemination of which depends
on centralized influences and the coordination of the efforts of a number of
ministries and departments.

Consequently, technological progress, which appears in the introduction of
qualitatively new methods of obtaining and processing materials which are used
in many sectors of social production, should be the object of planning at the
national economic level. It is necessary to draft the plans of the
implementation of such most important measures by the goal program method.

It is necessary to establish rational ratios between the different types of
working. Thus, in machine building machining is too significant, while
plastic metalworking is inadequate. As a result 15-20 percent of the metal
ends up as chips, while in case of cold and hot extrusion and die forging the
losses as one-fifth to one~third as great. Therefore it seems advisable to
analyze the possibility of introducing in planning practice proportions or
coefficients of the technological structure of production, which determlne the
share of the given technology in the total volume of working.

The proportion of each type of working can be calculated by means of physical
and value indicators. In physical terms the share of the given type of
working is determined by taking the ratio of the weight (volume) of the
material, which is being worked by the given method, to its total weight
(volume) or on the basis of the comparison with each other of the weights
(volumes) of the materials being worked by different methods. In value terms
the share of the given technology in the total volume of working is
established by dividing the expenditures on working by the given method by its
total cost. The coefficients of the technological structure should be
determined with respect to each item, as well as at the level of the
enterprise and sector. They could become plan indicators of the technological
structure, which are established for various sectors in order to achieve an
efficient combination of the technologies being used and to create a
preference for those types of it, which ensure the greatest saving of
resources. :

The very limited set of indicators of the technical and economic level of
technologies, which are used in planning, is far from perfection. Such local
indicators as the rate and depth of cutting characterize only one aspect of
the progressiveness of the technological process and are suitable only for a
specific type of working. There is no universal, generalizing set of plan
indicators of the technical and economic level of technology.
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In our opinion, such a set could include three groups of indicators, which
characterize respectively the ultimate effectiveness, the technical perfection
and the universality and degree of use of standard components in technological
processes.

Among the indicators of the first group are:

the labor intensiveness of the making of the product and the increase of labor
productivity due to technological factors;

the share of the expenditures on working in the production cost and the
decrease of the latter on the basis of the improvement of the technology;

the materials-output ratio of the product, the saving of material, fuel and
energy resources, which is attainable as compared with less advanced
technologies;

the time of theAassimiiation of the new technology and the technological
preparation of production.

Included»among the ihdicators of the second group are:

the speed, roughness and preclslon of working, which are calculated in
universal measurers; '

the intensity of wohking, which is determined by the relative volume, weight
and surface of the materialj;

the waste-free nature of working, which is characterized by the proportion of
the material which ends up as waste products (the utilization factor of the
material).

The third group includes the following indicators:
the extent of dlssemlnatlon of the technology;

the level of use of standard components of the technologlcal process,
standardized and standard technologies;

the proportlon of standard adjustable and standard union technologleal
equipments;-

the degree of use of standard and unified machine tool attachments.

The utmost intensification of item, part and assembly specialization and the
expansion of intersectorial works, the level of which, especially in machine
building, for the present is inadequate, are one of the ways of improving
technology. - The use at one enterprise of numerous and diverse types of
technological processes in case of negligible volumes of operational working
checks the development of highly intensive general-purpose technologies. The
inadequate level of technological specialization is responsible for the small-
series production by the handicraft method of varied accessories and tools and
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the development of a kind of "internal" machine building in all sectors, which
decreases production efflclency. Consequently, technological specialization
should become an object of national economic planning, while its level should
become one of the criteria of the evaluation of the quality of the economic
operations of enterprises, associations and ministries.

The level of specialization of shops, sections, enterprises and associations
can be estimated from the number of used types of technologies and methods of
working materials. For this purpose a detailed catalogue of the descriptions
of technological processes and methods of working should be drawn up, on the
basis of the classification of their types, which was adopted in the standards
of the unified system of the technological preparation of production. Such a
catalogue or classifier will make it possible to establish the number of used
technologies and by means of specially devised tables or coefficients to
determine the level of technological speciallzatlon, which subsequently should
become a plan indicator., :

The problem of technological progress is inseparable from the problem of the
structure, efficiency, technical level and quality of the technological
equipment, which is being produced and used in the national economy,
accessories and tools, without which the introduction of advanced resource-
saving technologies is inconceivable. Highly efficient equipment creates the
physical and material base of technological processes and serves as one of the
main conditions of their improvement.

The interconnection between the development of technology and equipment
appears most fundamentally in machine building, in which in recent years
revolutionary technological changes have been planned and are being
implemented in practice. The changeover to versatile automated technological
processes is ensuring, on the one hand, the possibility of the working of
broad groups of similar items by means of readjustment and, on the other, the
decrease of the number of machine tool operators, who are engaged in manual or
monotonous labor, and their replacement with. skllled adjusters. The
implementation of this main ‘direction of technologlcal progress in machine
building lies through the use of NC machine tools, robotics, automatically
adjustable modules and lines and versatile automated production systems with
built-in microprocessor equipment. The planning of the output and practical
assimilation of this fundamentally new equipment with the observance of the
comprehensive, systems approach and the implementation of the necessary -
organizational and technical measures, which ensure its efficient use, is one
of the most important conditions of the qualitative transformation and
automation of technological processes in machine building.

In analyzing the interconnection of technology and equipment, let us note one
very important circumstance. Although technological progress is impossible
without the use of the corresponding equipment, technology, that is, the
progressiveness of the selected means of working, should be the primary,
master unit in it, while the means of implementing this method are called upon
to ensure its practical realization. Unfortunately,. in case of the planning
of the production and purchases of technological equipment the kind and type
of equipment, and not the technology realized by means of it, frequently serve
as the starting point. Given such an approach the latter then has to be
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planned to fit the equipment, as a result of which obsolete methods of working
materials exist at times in production. Therefore the principle of the
planning of equipment to fit the technology should become one of the rules of
the drafting of national economic plans.

The introduction of new advanced technological processes requires a
preliminary pilot check and experimental development. Consequently, the
development of scientific research of the technological type and the expansion
of the pilot experimental base are a most important task. 1In conformity with
the decree of the CPSU Central Committee and the USSR Council of Ministers "On
Measures on the Acceleration of Scientific and Technical Progress in the
National Economy" when drawing up the drafts of the five-year (for 1986-1990)
and annual plans of economic and social development it is necessary to outline
a set of measures, which are aimed at overcoming the lag in the establishment
and technical equipment of pilot and experimental bases and works, and to

identify the reserves of capacities for the timely preparation of production. '

The acceleration of technological progress in many ways depends on its
planning and management, the methods and organization of material and moral '
stimulation. The prevailing moral priorlties, economic stimuli and levers do
not satisfy to an adequate extent the requirements of ' the rapld 1ntroductlon’
of the achievements of technological progress.

The trend toward a certaln priority of the problem "what is to be done" over
the problem "how is it to be done," which found reflection in the primacy of
the structure and amounts of the output being produced and the designs of
items with respect to the technology of their production, formed historically
in the development of the economy. It is also understandable, since in the
end society needs products which meet its needs, the method of obtaining them
is only a means of the achievement of the goal, which without apparent
detriment to the consumer can be concealed within the production process. For
a long time the types and properties of the products being produced embodied a
form of the manifestation of scientific, technical and even social progress.
The steam engine, the internal combustion engine, the electric motor, the
rocket engine, the nuclear reactor and the computer marked the stages of the
scientific and technical revolution and the roots of the industrial
revolution. Energy-converting, transportation, chemical and information
machines became a symbol and the embodiment of progressive changes in the
nature of production, a condition of deliverance from different phy31ca1 labor
and a means of increasing the efficiency of the use of economic resources.

Of course, the victory march of new equipment was accompanled by revolutionary
changes in the area of technology, without which it would have been impossible
to develop new machines. However, technology for the most part followed
equipment. B \ ‘

‘The priority status of the design, type and composition of products with
respect to the methods of their production found reflection in the formation
of a scale of values, which in many of its traits has been preserved to this
day. The secrets of the design and the plans were protected most carefully
and served as the main subject of inventions; the development of new models of
products was regarded as the basic criterion of the increase of the technical
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level of production and scientific and technical progress as a whole. The
names of prominent designers and managers of planning and design collectives
are uttered in the aura of lofty titles and positions, which process
engineers, for whom the position of chief plant process engineer serves as the
ceiling, do not receive. Planners and designers receive academic degrees,
honorary titles and awards more often than process engineers. All of this
should be spoken about not for the purpose of belittling somehow the role of
famous designers and exhalting process engineers, Wthh the latter, however,
deserve. ThlS is a questlon of something else. o

In recent years the,changes in the evaluations of the relative importance of
design and technology have become more and more noticeable. The pan of the
scales has gradually begun to dip in favor of technology, the role and the
relative and absolute-value of iwhich in social production are increasing
immeasurably, to which many facts testify. The secrets of technology are now
valued and protected throughout the world more than are the secrets of design,
the demand for advanced technology has increased, it is winning more and more
the place of the most valuable object in international trade and scientific
and technical exchange, the flow of patents and licenses of a technologlcal
nature has increased sharply.

The causes of the "technological boon" in the-world?economy are obvious and
clear. The practical implementation of plans has begun to be checked by
economic possibilities, limitations in manpower, material, raw material and
financial resources and the increase of the cost of raw materials. Therefore
the aspiration is arising for the search for, selection and 1mplementatlon of
efficient plans and technical decisions, which make it possible to achieve the
desired result with the minimum expenditures of resources, including the main
resource of the economy--time. The final say has begun to rest with
technology.

Advanced technology is needed today not only in the sphere of physical
production, but also in the sphere of nonproduction services, scientific
research, data processing and the formulation of administrative decisions.

Meanwhile the practice of the management of social production and scientific
and technical progress and the system of stimulation, which is used in it,
react slowly to occurring changes and inadequately promote the development of
technology, which is complicating the changeover of the economy to the path of
intensification. In planning and management organs the drive for product
quality is often confined to the introduction of new indicators, standards and
instructions, which in themselves, without a radical improvement of
technology, are not capable of increasing the technical level, quality and
reliability of 1tems.

Technological problems should hold a leading place in the state plans of
scientific research work and the comprehensive scientific and technical
programs of the five-year plan. Intersectorial centers for the development
and use of general technologies should be formed for the extensive
introduction of general-purpose technological processes of intersectorial
application.
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It is expedient to enhance the role of technological services and
technological monitoring services at enterprises. The functions of the chief
process engineer of the enterprise and technological bureaus should not be
limited to the development of traditional technological processes and the
keeping of documents, their activity must be equally aimed at the assimllatlon
of fundamentally new technologies. o

It is necessary to improve the system of the remuneratlon of the labor of
personnel of the technological type and the stimulation of the development and
introduction of highly efficient, low-waste, economical technologies. It is
advisable to raise the wage of process engineers to the same level as design
engineers. Such a right has already been granted to the five Leningrad
associations, which are conducting an experiment on the improvement of the
organization and remuneration of the labor of designers and process engineers.
The establishment of the salaries of 278 process engineers of these
associations at the level of the salaries of design engineers of the
corresponding categories made it possible to increase the interest and
responsibility of the personnel of the technological services in the
improvement of the indicators of the activity of the associations.

In our opinion, indicators, which characterize the level of the used
technological processes and are determined in accordance with the results of
certification, should be introduced among the fund-forming indicators, which
determine the amount of the materlal incentive fund Wthh is formed from the
profit of the organization. ‘

It is of no small importance to increase the prestige of the specialty of
process engineer, to increase the quality of the training of specialists in
the system of higher and secondary specialized education and to broaden and
intensify training with allowance made for the main directions of current
technological progress. '

The development of technology as a component of social production and the
improvement of its planning and management require significant efforts and
expenditures, but they will be repaid many times over by the increase of
efficiency and product quality and the more complete and better meetlng of the
needs - of the people. - :

FOOTNOTE
1. "Materialy Plenuma Tsentral'nogo Komiteta KPSS, 14-15 iyunya 1983 goda"
[Materials of the CPSU Central Committee Plenum,. 14-15 June 19831, Moscow,
Politizdat, 1983 p 10.
COPYRIGHT: Izdatel'stvo "Ekonomika". "Planovoye khozyaystvo". 1985
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[30 Jan 85 p 2]
[Text] 1. The Thorny Path of Progress

Academician P. L. Kapitsa 20 years ago accurately observed that the very word
"introduction" signifies the penetration of science into some alien resistant
~environment, and proposed to use the term "assimilation." Alas, the past
years have not changed the situation, as before the word "introduction"
reflects more accurately the nature of the advancement of science into the
national economy. On the average this stage for the present takes 8-10 years.
Therefore it is important to understand what factors give rise to "resistance"
to scientific and technical progress.

Today we are tracing the path of the developments of academic science-~the
most advanced detachment of scientists--on the basis of the example of the
Siberian Department of the USSR Academy of Sciences, which was founded
27 years ago. Not only a high level of basic research, but also a large
number of applied operations are characteristic of the young Siberian
Department. Here more than a third of the total amount of development is
being performed on an economic contractual basis and has a practical
orientation. ’ '

In September 1984 a special exhibition of the practical achievements of the
institutes of the Siberian Department of the USSR Academy of Sciences was
organized in the USSR State Planning Committee for the workers of ministries
and departments. The USSR State Planning Committee on the threshold of the
next five-year plan also held earlier such exhibitions of various scientific
centers. But their point was primarily for demonstration: see what will
appear valuable, take it and introduce it. The ministries took only a little.
And the developments became obsolete, never having received mass application.
Unfortunately, among the 184 developments, which are now being proposed for
- extensive copying during the new five-year plan, there were also such ones
which have "migrated" from the exhibition which was held 5 years ago.
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No matter how paradoxical, there are interesting developments, which arose
back at the "dawn" of existence of the Siberian Department, received a high
rating during testing under industrial conditions, but so far have not found
proper mass application. Thus, more than 20 years ago at the Institute of
Catalysis under the supervision of Academician G. K. Boreskov ferric iron-
molybdenum catalysts in place of expensive silver catalysts were developed and
the process of the synthesis by means of them of formalin--one of the
important products of the chemical industry--was devised. 1In 1965 the first
domestic reaction vessel, which operates on this catalyst, was started up at
the Novosibirsk Chemical Plant. The need for silver declined and, moreover,
about 50 kg of methyl alcohol were saved per obtained ton of formalin. In
general, the new technology per ton of formalin saved a minimum of 3-5 rubles,
which given the existing scale of production in the country could have
provided a profit of many millions of rubles. But, alas....

The head institutes of the ministries, which are responsible for some
directions or others, in practice fully determine the technical policy in the
sector and the prospects of introduction. This is understandable.
Specialization is necessary. The concentration of forces is needed. And many
head institutes are doing very important work for the country. But the
monopoly "ownership™ of enter scientific and technical trends intentionally or
not leaves a mark of the head organizations. If some work originates
elsewhere, they are included to regard this as an encroachment on their
prestige. And thousands of arguments are found to demonstrate that the
others' development is "crude," unprofitable, unreliable and so on and so
forth. The head organization in the person of the Novosibirsk Affiliate of
the Kemerovo Scientific Research Institute of the Chemical Industry of the
Kemerovo Karbolit Scientific Production Association is continuing to press
silver catalysts, although during these years the development of the Institute
of Catalysis has already been implemented in Bulgaria and Czechoslovakia.
Recently one of the firms of the FRG, having made a comparative analysis of
various oxide catalysts of different countries of the world, including the
iron-molybdenum catalysts which were developed in Novosibirsk, deemed them the
best. But so far they are being used in our country only at small units of
two plants-~-in Novosibirsk and Gorlovka. .

"1l happy families are similar to each other, every unhappy family is unhappy
in its own way," L. N. Tolstoy said. This also applies to the fates of
scientific developments. As a rule, the "happy" ones are those which help
enterprises to fulfill the plan more easily, to decrease the labor
expenditures and materials and to improve product quality without the
significant reorganization of production. "Unhappy introduction" has a large
- number of causes. Beginning with such purely subjective factors as the
obstinate character of ‘the ‘author of the development or a poor report to the
minister, and ending with very serious and objective factors. One of the
typical causes of "unhappy introduction" is the barrier of the head
organizations. The lack of the possibility of the competition and
extradepartmental evaluation of developments has the result that given
competing proposals the "right of the strong," and not the real merits of an
innovation, often automatically works. Unfortunately, with the years the
situation has not improved significantly. Moreover, this is also observed
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where, it would seem, there is an urgent need for efficient domestic
technology.

It is interesting that wherever in the sectors there is no powerful head
organization, which is responsible for the development of a new direction, the
introduction of the results of academic research occurs much more rapidly.
For example, the transient catalytic methods, which were devised by the
Institute of Catalysis and make it possible to obtain sulfuric acid from the
harmful discharges of enterprises of nonferrous metallurgy, are being
successfully developed. The technology is quite simple and does'not require
additional energy expenditures. And units for this purpose are already now
being set up an many enterprises of the Ministry of Nonferrous Metallurgy.
The plants are making them themselves at the expense of the assets for capital
repair in accordance with their own plans. It is recommended by an order of
the minister to use this know-how extensively at the enterprises of the
Ministry of Nonferrous Metallurgy. The country will obtain compounds of
sulfur from the exhaust gases of plant units instead of spending assets on the
increase of its extraction from natural stores. At the same time one of the
serious ecological problems is also solved.

The stores of intelligence and knowledge are no less important wealth than the
natural resources of the country. But these "stores" will become real wealth
only if they are used efficiently for the good of our people.

Academician M. A. Lavrent'yev, the organizer of the Siberian Department of the
USSR Academy of Sciences, always believed that it is necessary to
fundamentally combine basic research with applied research. It was decided to
create around the Novosibirsk Academy Campus a "zone of introduction"--a
network of design bureaus of various ministries, which would immediately,
without intermediate instances take up the torch of valuable developments of
academic institutes and promptly use the achievements of scientists in their
sectors. For the realization of this idea the subordination of all design
bureaus should have become dual--to the ministry and to the Siberian
Department in the person of the "parent institute."

Each of the partners hoped to derive benefit for itself. The Academy of
Sciences did not have the assets to establish its own powerful planning and
design base-~the "lion's share" of the allocations for the development of
science go to the ministries, and it was tempting to use them to some extent.
Siberian scientists hoped that each design bureau would be a kind of "Trojan
horse," by means of which they would be able to penetrate the sector and, by
engaging only in their own professional business--research, without any
trouble and torments to turn over valuable results to the national economy.
The ministries also began to regard such design bureaus as a "Trojan horse."
They obtained the opportunity to use free of charge the achievements of
scientists, were located on improved grounds, where heat supply systems, a
water supply line, a sewer system and other benefits of civilization had
already been set up, and, moreover, there was the opportunity to "drain off"
skilled personnel from the Academy Campus for their own sector.

As they say, a marriage of convenience was contracted. But it did not 1live up
to the great hopes which were placed in it by the Siberian Department.
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The main reason is that a simple and ancient principle comes into action:
"Whoever pays, also orders the music." And the ministries, rather, their main
administrations and all-union industrial associations are paying. The
majority of them have the clear aspiration to turn the Novosibirsk design
bureaus into purely sectorial organizations. The main goal--the introduction
of the achievements of academic science--is being accomplished without spirit.

Academic science is very dynamic, while its results in most cases are of an
~intersectorial nature. As new "hot" directions are identified it
redistributes its forces. The appearance of new results changes the nature of
‘the needs for experimental design studies. Sectorial organizations owing to
their specific nature are aimed at the directions which have been strictly
specified by the ministry. The system of material stimulation also holds them
back from the reorientation of operations--in an already developed area it is
possible to guarantee the fulfillment of themes on time and the receipt of a
bonus. Why take risks and undertake some new directions, even though they are
very important, but the success of which is not guaranteed? As for
interdepartmental problems, here in general it is extremely rarely possible to
achieve mutual understanding.

Academic science needs an experimental design and experimental production base
of intersectorial orientation, which can be quickly reorganized, but this is
not characteristic of the latter aspect. This circumstance inevitably
undermines the principle of dual management and leads to the turning of the
organizations of the "zone of introduction" into organizations of sectorial
science. Hence there also arose the tendency to turn them into sectorial
institutes. Of the 11 established design bureaus of the "zone of
introduction" 3 have already become institutes.

Thus, back in. 1972 the Gidrotsvetmet Institute [not further identified] was
organized on the basis of the Ekstraktsiya Special Design Bureau, which was
set up by the Institute of Inorganic Chemistry. The direction founded by the
Novosibirsk scientists proved to be very important, and the former design
bureau became the head one in the Ministry of Nonferrous Metallurgy for the
processes of hydrometallurgy. Here they had already rejected the initial
arrangement of cooperation: the academic institute--the daughter design
bureau. Gidrotsvetmet is cooperating extensively with many institutes of the
Siberian Department. There is nothing bad in such "regeneration"--the factor
of growth should also lead to this. But the trouble lies in something else--
the expansion of the research portion is occurring rapidly, while
technological operations are being developed extremely slowly. At present at
Gidrotsvetmet 235 associates work in the laboratories, while only 60 work in
the 2 pilot shops. The enormous rooms with 6-m ceilings, which were designed
for pilot industrial units, are occupied by ordinary laboratories.

According to general opinion, the Energokhimmash Special Design Bureau of the
Ministry of Chemical and Petroleum Machine Building is the best in the "zone
of introduction. It arose and is being developed under the supervision of
the Institute of Thermal Physics. One of the directions, which is being
elaborated by joint efforts under the supervision of Corresponding Member of
the USSR Academy of Sciences M. F. Zhukov, is multisectorial plasma
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technology, which is of enormous national economic importance. But in the
necessary triad: "the institute--the special design bureau-~the pilot works"
among them the last unit is missing. They are producing the basis of the
bases-~-the plasma generator, the equipment for the new technology, in essence
under semiprimitive conditions, there is no possibility to test it thoroughly.
Now with enormous difficulties the special design bureau and the Institute of
Thermal Physics are constructing with their own resources and on their own a
building for the plasma center. But the "zone of introduction" was conceived
precisely so that such difficulties would not exist for academic institutes.

That is why, without rejecting cooperation with sectorial design bureaus, the
Siberian Department began also to seek other means of introducing its
developments. Fruitful cooperation in accordance with long-term coordinating
plans and programs of joint research and introduction has already been
organized with approximately 20 ministries and departments. The work within
state goal programs, especially such a major one as the Siberia Program, which
is aimed at the rapid development of the productive forces of the region, as
well as developments in accordance with direct contracts with enterprises have
acquired extensive scope. And it is natural that in those directions, in
which good business relations are forming, cooperation with the sectors is
growing stronger and is expanding.

In Novosibirsk itself the work of all the scientific institutions of the city
is directed by the Council for Scientific and Technical Progress of the oblast
committee of the CPSU, which A. P. Filatov, its first secretary, heads. At
the enterprises of this largest industrial center of the country the
scientists of academic institutes have introduced many tens of developments,
which are yielding a large economic impact and are contributing to the
intensification of production.

The enormous 1mportanoe of this work is obvious, but the narrow framework of
such "local introduction" is also clear. Let us see how the fate of a
development in this direction forms, on the basis of the example of the
promising laser technology which is being developed by the Institute of
Automation of Electrometry.

In 1976 at the Novosibirsk Tyazhstankogidropress Plant imeni Yefremov a group
of scientists of the institute, which was headed by Candidate of Technical
Sciences V. P. Koronkevich, introduced a laser interferometer, which is
designed for the measurement of movements with an accuracy of a tenth of a
micron per meter. This is important for the control and adjustment of machine
tools. The adjustment by means of such an instrument of a machine tool with a
length of the slide guides (over which the machining tool moves) of 16 m takes
approximately an hour instead of the 2 days which were previously required
given the former methods whlch, moreover, did not ensure the necessary
precision.

But this is only one of the directions of the use of the new measuring tool,
in which the length of a wave of laser radiation is the modulus of precision.
For precision machine tool building this is all the same as the use, say,
instead of a simply magnifying glass of an electron microscope is for biology.
The foreign firm of Hewlett Packard, which specializes in this field,
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.incorporates its instruments in 36 types of seriestroduced machine tools and
production lines, in this case the laser measurer is used directly in the
process of machining parts.

We do not have machine tools with built-in laser measurers of dimensions. The
reasons, in the opinion of the head institute of the Ministry of the Machine
Tool and Tool Building Industry-~the Experimental Scientific Research
Institute of Metal-Cutting Machine Tools--is simple: the Ministry of the
Electronics Industry for the present is not producing lasers which could
operate reliably under plant conditions. Because intersectorial development
proceeded according to the usual scheme: the head organization issued an
assignment to the related ministry, the latter was nol able to cope
successfully with it. The Experimental Scientific Research Institute of
Metal-Cutting Machine Tools criticizes the related industries and does not
feel any blame. ’

But hdw did the Institute of Automation and Electrometry act? It developed
itself a quite reliable laser.

Could the Experimental Scientific Research Institute of Metal-Cutting Machine
Tools have done this? No. The necessary specialists for this are not there.
Thus, one would like to know, why ought precisely it to have assigned the new
matter, while obviously knowing that it would drag on for long years?

Recently the laboratory of V. P. Koronkevich introduced at the Novosibirsk
Metallurgical Plant imeni Kuz'min a laser measurer for the control of the
speed of the rolling of pipe. The laser instrument efficiently follows the
movement of the pipe, which rushes along at a speed of 4 m a second, and
issues a command for the precise cutting off of 8-m "strings." The system
operates excellently in the hot metallurgical shop. Its merits are obvious.
But when will it become accessible to all rolling shops and plants of other
sectors?

Unfortunately, as was noted at the applied science conference recently held in
Novosibirsk, the introduction of the achievements of science, as a rule, is of
a local nature. For the present 80 percent of the new developments are being
introduced only at 1 enterprise, less than 20 percent at 3-4 and only
0.6 percent at 5 works and more. It is impossible to consider such a
situation normal. And if we are not able to change this situation, the hopes
for the radical and quick increase of labor productivity by means of
scientific and technical progress will remain only hopes.

{31 Jan 85 p 2]
[Text] What Is the Academic Institute to Be?

The point of the existence of academic science is the conducting of basic
research and the obtaining of knowledge, on the basis of which fundamentally
new scientific and technical trends or efficient technologies, which
immediately increase labor productivity tens and even hundreds of times and
change the very nature of labor, can arise. It is not power engineering that
gave rise to nuclear power stations, but physies. It is not the Central
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Statistical Administration that invented the computer, but mathematicians.
Lasers originated not at the institutes of the electronics industry, but at
the Academy of Sciences. ‘

The best forces, the best "minds" are now concentrated precisely at the
academy. But how is this potential being used? Does the yield of academic
science correspond today to its possibilities? Hardly anyone will venture to
give an affirmative answer to this question. There are objective factors
which are preventing academic institutes from fully utilizing their potential.
And first of all this is the very structure of the institutes, which is aimed
mainly at the conducting of research, and not at the use of its results.

Today the academic institute, which wants to work actively for the national
economy, is in a very difficult position. Let us take, for example, the
Institute of Catalysis of the Siberian Department of the USSR Academy of
Sciences. The institute is a powerful one, the leading one in the country for
catalytic processes. And not only in the country. The Coordinating Center of
the CEMA Member Countries for Industrial Catalysts is located here. The many
years of work of the institute have constantly provided an economic impact of
millions of rubles. There is a subsidiary special design and technological
bureau of catalysts of the Ministry of the Chemical Industry, which helps to
introduce some research of the institute, but mainly along the lines of its’
sector. But many valuable developments are of an intersectorial natures

At the Institute of Catalysis they are now developing methods of obtaining
synthetic liquid fuel. It is possible to obtain high quality gasoline
directly from natural gas or gas condensate. This has already been done at
laboratory-scale plants. Now it is being done at pilot plants. It is not
necessary, apparently, to spend a long time explaining, of what enormous
importance for the country the implementation of this scientific idea is. The
institute has concentrated the basic forces of its machine workshop on the
establishment of two pilot industrial plants. But, of course, to the
detriment of all the other laboratories, the research of which today may prove
to be no less important. The institute consciously agreed to these
sacrifices, understanding the enormous state importance of the matter. But
why, one would like to know, should it be carried out under primitive
conditions? ‘ '

There are only about 20 workers in the machine workshops for the
900 associates at the Institute of Catalysis. The ratio at many other
academic institutes is also approximately the same. Just as it formed at one
time in the 1920's, so these norms have been ossified to this day. But it is
now the 1980's. The age of the scientific and technical revolution, when
science is giving rise to ideas which are causing genuine radical changes in
many sectors of industry.

At the Siberian Department there is a good example of the development of
academic science in combination with the solution of production problems--the
Institute of Nuclear Physics. This institute is the recognized world leader
in operations on double clashing-beam accelerators. The institute is
developing a very important and untraveled path in the area of thermonuclear
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research. And at the same time it is producing commercialiaccelerators for
the national economy.

This institute is distinguished from the other institutes of the Siberian
Department, within which there are their own design bureau and pilot works, by
the power of the latter, which also enabled it to become a organization which
actively introduces in production not some isolated development, but an entire
vast direction--radiation technologies. A number of commercial accelerators
have been developed here. The institute makes them at its own experimental
works and together with sectorial organizations of ministries and departments
sees the matter through to the development of an operating technology. Now
more than 70 commercial accelerations of the institute are already in
operation in various sectors. Their use'for the increase of product quality
just on the production lines for the output of cables at enterprises of the
Ministry of the Electrical Equipment Industry provided an economic impact of
more than 120 million rubles. The radiation technology of disinfecting grain
by means of the Novosibirsk accelerators was developed at the Odessa Grain
Elevator. It will be used at the Volgodonsk and Tallinn grain elevators.
There are gains in many other directions. '

At any moment the Institute of Nuclear Physics is ready to transfer the
documents and technology for the series industrial production of accelerators.
It will not remain "unemployed": many promising directions have already been
outlined, for example, the use of synchrotron radiation of the former purely
scientific plants--the "accumulation rings" of electrons. As a whole the
institute expends on applied operations only a.fourth of the total efforts,
but earns several fold more money than it receives in accordance with the
budget of the Siberian Department, and in essence basic research is being
developed here on these assets.

Of course, not necessarily all academic institutes should be like the
Institute of Nuclear Physics, but they should have without fail the
opportunity to quickly change a fruitful idea into a. pilot unit, an
experimental technology.

Having understood long ago that it is impossible to rely entirely on the "zone
of introduction," the Siberian Department began to set up a network of its own
design bureaus. These cost account academic design bureaus are aimed at the
implementation of the scientific ideas of their "parent" institute, but at the
same time do a certain portion of the work for other institutions of the
Siberian Department. At present there are already seven such design bureaus.
They are helping significantly to equip the institutes with nonstandard
equipment and are facilitating the process of introducing scientific
achievements. But still this does not completely solve the problems of
introductions The most important task of the next few years is the further
development of the design and especially the pilot production base.

For the present for the 55 institutes and 7 design bureaus in the Siberian
Department there is only 1 pilot plant, which produced products worth
approximately 10 billion rubles a year. Can this Novosibirsk plant also meet
the internal needs of the institutes of the Siberian Department and produce
all the prototypes necessary for introduction? Of course not. It is not
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capable of coping with such an amount of work, and this is hindering the
implementation in practice of new instruments, machines and units which have
been developed by scientists.

Precisely for this reason pilot production is belng expanded at other Siberian
scientific centers. In Tomsk, for example, the construction of a large design
and pilot production base of optical instrument making is being completed,
which will enable the Institute of Atmospheric Optics and a number of other
organizations to ensure the output of small batches of the unique instruments
and units, which are being developed by them.

The Siberian Department has accumulated an enormous scientific and technical
potential of research which is necessary for the national economy. Scientific
technical associations (NTO's) may become one of the means of the rapid
transfer of its results to practice.

Thus, the Institute of Automation and Electrometry today has a unique amount
of technologles--electronlc, optical and laser, and much experience in the
development of computer hardware and items with very fine mechanics. As a
rule, some ministry specializes in each of these technologies--but here
everything is under one roof. The establishment of a scientific technical
association would enable the institute to speed up the 1mplementation of
valuable intersectorial developments.

At present the Presidium of the Siberian Department of the USSR Academy of
Sciences is completing the study of the question of setting up the Avtomatika
Scientific Technical Association on the basis of the Institute of Automation
and Electrometry and the special design bureau of scientific instrument
making. The establishment of another scientific technical association is
planned--in Tomsk on the basis of the integration of the work of the Institute
of Atmospheric Optics and the Optika Special Design Bureau with a pilot works.

At present it is very difficult for academic developments to pass through the
stage of the initial demonstration of their fruitfulness. When deciding the
question about the fate of an innovation they are usually interested in where
it was tested under production conditions, because they already know
everything: a laboratory-scale plant is one thing, an industrial plant is
another. The system of scientific technical associations or some other form
of the organization of academic science, which is similar to it, would make it
possible to pass more quickly through the stage of demonstration--to produce
new equipment and technology on its basis in small batches for testing under
the conditions of real production and competitive tests if necessary. After
this the successful development would have already itself voted in favor of
itself and it would be possible to transfer it to plants for production on the
scale which is dictated by the needs of the national economy. True, it is
necessary to note that this is not a panacea for all "dlseases of
introduction." .

Today the framework of basic research alone does not satisfy many academic
institutes, they want to actively contribute to the acceleration of scientific
and technical progress in the country, and it is necessary to form such a
structure of scientific institutions, which would promote this.
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Economic experiments are already under way in several sectors, and their scale
is eéxpanding. So why not also organize experiments in the séctor "Science and
Scientific Service," which is extremely important during period when the
economy is proceeding to the path of intensive development? At present more
than 4.5 million people are employed in our country in the sector "Science and
Scientific Service.! For some reason many people are inclined to regard the
design bureau and the pilot works as a service of science. But in reality
this entire sector is nothing other than the scientific service of the
national economy.

One of the basic causes of the slow advance of academic developments (just as
those of higher educational institutions) into production is the low capacity
and, in many cases, the lack of a design base and a pilot works. Due to this
institutes often are not able to bring their ideas up to a level which would
be acceptable for industry. And precisely owing to this a fourth of the
developments of the Siberian Department of those presented at the exhibition
in the USSR State Plannlng Committee could not be accepted for extensive
1ntroduction.

Therefore one of the main questions, which the management of the Siberian
Department posed for the USSR State Planning Committee and the USSR State
Committee for Science and Technology, is the need for the significant
strengthening of the design and pilot production base. This request of
Siberian scientists was supported. During the coming five-year plan the
situation should change, if in addition to the resources being allocated it is
possiblé’also‘to-enSure the timely performance of construction operations.

This will help to fulfill the most important task which was posed by General
Secretary of the CPSU Central Committee and Chairman of the Presidium of the
USSR Supreme Soviet Comrade K. U. Chernenko--"to mobilize the organizational
efforts and physical assets, which are necessary for the quickest retooling of
all the sectors of the national economy, for the quick production assimilation
of the most advanced technologlesd'

[1 Feb 85 p z]
[Text] 3. The‘Plan Is the Head for Everything

The exhibition of the developments of the Siberian Department of the USSR
Academy of Sciences, which was organized in the USSR State Planning Committee
on the threshold of the new five-year plan, differed from all the preceding
"previews" of this sort. This time it was not simply a demonstration of
innovations-~look and take, but an important component of the control of the
state conveyor of introduction. The majority of presented developments were
not simply the‘re§u1£s of laboratory research, but a matter which had already
been tested in practice. Their further fate had to be determined, the scale
of use had to be outlined. With respect to each development the appropriate
ministry, the USSR State Committee for Science and Technology and the
departments of the State Planning Committee should have stated their opinion.

On the one hand, they did not offer the national economy "a pig in a poke}"
while, on the other, the scientists had the opportunity to defend their point
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of view. The Collegium of the USSR State Planning Committee could be the
Jjudge in controversial questions.

Chairman of the Siberian Department and Vice President of the USSR Academy of
Sciences V. A. Koptyug and A. I. Chubarenko, chief of the Consolidated Science
and Technology Department of the USSR State Planning Committee, who was
responsible for the organization of the exhibition, were satisfied with how it
was held. Three -fourths of the presented developments were accepted for
extensive copying. In all 32 developments were recommended for inclusion in
state plans, 82--in sectorial programs and 39--in comprehensive goal programs.

What developments do'ministries take most willingly? Against what are they
trying to defend themselves? These questions are of great importance for not
only the fates of Slberian developments, but also all scientific and technical
progress.

The analysis made by the Siberian Department shows that ministries use more
willingly developments which make it possible to decrease the labor
expenditures and to save materials and fuel and energy resources without the
radical reorganization of production. Moreover, they are trying not to
include such.technical innovations in state plans, in order to dispose of the
achieved saving at their own discretion. '

As compared with a purely academic development the innovations, in the
development of which an interested enterprise, a sectorial scientific research
institute and the ministry itself, which included them in the coordinating
plans of joint work with the Siberian Department, took part at an early stage,
make their way more easily into big life.

Ministries take most willingly the operating prototypes of machines and
devices, which have been produced by the developers and which simultaneously
both are undergoing testing and are helping here the enterprises to fulfill
the production plan. But the ministry agrees to mass production if the
innovation serves first of all its sectors. And not always. For example, two
industrial prototypes of a machine for the crushing of large pieces of copper-
nickel intermediate products of metallurgical production, which was developed
at the Institute of Hydrodynamics and the special design bureau of hydraulic
pulse equipment of the Siberian Department of the USSR Academy of Sciences,
since 1983 have been in operation at the Severonikel' Combine. But it took
much trouble to convince the ministry to produce during the next few years if
only a small batch of such machines for internal needs.

If the entire burden of organizing the production of new equipment falls on
one ministry, while several others should use it, thousands of '"reasons,"
which hinder the matteﬁ, are found. Everyone usually agrees to use an
intersectorial development, but each tries to "dump" the organization of its
production on another. As a rule, it turns out that the develdper himself
should coordinate the interests of the different departments, find a client-
producer, determlne the p0551b1e "sales market" and organlze offlclal orders
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Department is simply not capable of handling this task. Wherever the
ministries are not aware of their own advantage, they dig in, as they say,
both their hands and their feet. But the prevalllng economlc 1evers of the
advancement of new equipment work poorly.

During the first "round of ‘talks" with the mlnlstrles and departments, which
began long before the exhibition, to its many: suggestions the 