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ORGANIZING FOR INNOVATION IN THE 1970s

Technological innovation has become a dominant issue on the Kreﬁlin's
political agenda in the 1970s. Early in the decade Brezhnev singled aut the
application of R&D resulis as the most important but alsc the most deficient
aspect of Soviet spienca and technology policy. "If we examine all. the links
of the intricate chain that binds science to production, Qe shall sasily ses
that the weakest links are those relating to the practical realization of
scientific achiesvements, to their adoption in mass production." It was neces-
sary, the Gensral Sscretary stressed, "to create conditions compslling enter-
prises to manufacture the latest types of products, literally to chase after
scientific and technical novelties and not to shy away from them, figuratively
speaking, as the devil shies away from holy wéter."l Similarly, five years later
he told the Twenty-Fifth Party Congress, "Todéy the practical application of nesw
scientific ideas is no less important a task than their devslapmen’c.“2 The main
brake on Russia's technical progress is seen to bs not the absence of sclentific
achievements~—much less an inability to produce excellent science——but poor or-
ganization and management of technological applicatisn.3 Indeed a major challengs
nf the day consists in formulating a science policy and appropriate instititional
structures to promote the innovation process.

To be sure, the need to accelerate technological development and delivery
is not 2 new theme in Soviet politics. The process of translating scientific ideas
into new products and processss has long been a veritabls obstacle course plagusd
by sndiess delays aﬁd difficulties, Khrushchev ranted almost as much as his suc-~
cessors about the "divorce of science from p;oduction" and thes need for better
coupling. Nor have the problems surrounding innovation, for the most part, changed
fundamentally in the last decade, UWhat has changsed and brqadened ars Soviet par-

ceptions of thess problems and of the innovation process itself along with official
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motivation to use science and technology as an instrument of policy and tool
of economic progress.

Urestling with the obstacles to innovation, Kremlin authorities have de-
voted particular attention to organizatiocnal problems and approaches. Admittedly,
organizational structure iz not the whole cause of the innovation problem. Non-
structural factors; such as prices, decision rules, and incentives, play an im-
portant role in poor Soviet parformance. "But part of the explanation,” Berlin@r
writes, "is dus to strictly organizational matters~—primarilyﬂthe separation of
R&D establishments from the enterprises that ultimately introduce the innouations;"d
Significantly, Soviet sciencs ‘policy analysts and administrators have become in-
creasingly aware of the importance of linkage in moving ideas from the lab into
use and of the need to structure more explicitly and effectively the vital intsr-
faces in the transfer process. This essay takes as its subject some of the undsr—
lying assumpiions and practical forms of the new architecturs for integrating

research and production that has evolved in the 1970s.

Technologizal Immeratives in A Revoluticnary Age

The kesen, almest consuming interest in accselerating innovation and change
raflects the sxtent to which a perceived Ytechnological imperative™ has come to
dominate and divide the Kremlin leadership in recent years. Two important cognitive
discoveries have prompted this official concern. First is the rather belated
awakening of the ruling elite to the full significance of the development and
role of science and technology in the world, roughly since mid-century. These
changes have been dubbed the "ceontemporary scientific and technical revolution,”
largely a esuphemism for the computer age. The changing écnditions and new demands
asscciated with this new stage of industrial reveolution are seen as placing unprece-—
dented importance on scientific and technical progress. Such progress becomes not

only tha ksy force driving modern society forward but also a major arena of compe-

.
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tition between the world's two opposing social systems. Underlying the notion
of the STR is also implicit--and sometimes explicit~-recognition of Russia's
relative backwardness ané growing technology gap with the West, espscially the
United States. As a letter of appeal from dissident but concerned Seviet scien-—
tists to Party and government leaders in March 1970 noﬁed frankly with respect
to the computer age: "We ars simply living in a different era. The second in-
dustrial revolution came along and now, at the onset of the seventiss, ue ses
that far from having overtaken America, we are dropping further and further be-
hind.”s Thus, a "historic" task facing the USSR today, as defined by General
Secretary Brezhnsv at the 1971 party congress and reaffirmed by the 1976 congress,
is "to combins organically the achievements of the STR with the advantages of the
socialist economic system, to unfold more broadly our own, intrinsically socialist
forms of fusing science with prnducticn.“s

Second,. thers has alsoc béen growing realization that ths Sovist economy is
approaching the limits of "extégsive" growth and entéring a new era that calls for
maore "intensive" methods of development. Declining supplies of manpower and material
resources require a basic shift in development strategy and greater emphasis on
qualitative improvements rather than quantitative increases of inputs as the main
source of future growth. ‘Al:eady at the end of the 1960s, Brezhnev declared firmly
that intensification "becomes not only the main way but the gnly way of déveluping
our ecocnomy." Moreover, in this approach he told the 1971 Party congress, "the
acceleration of scientific and technical progress forges into first place both from
the point of view of current tasks and of the long-term futurs." Preméer Kosygin
similarly insisted at the 1976 congress that without the faster transfer of sciencs
and tschnology into production "the economy can no longer successfully advance
along the path gf intensification and quality improvement."7

Intsrnational and domestic pressures have combined, therefore, to make the

t - -
accelsration of scientific and technical progress a major issue of the 1870s and
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beyond. Just as he had defined this to be the "key task" of economic policy in
1971, Brezhnev also listed it first among the "key problems™ of the period of the
Tenth Five Year Plan (1976~1980), Indeed, he affirmed, "In our entire economic

development perhaps no tasks are more urgent and more important."8

Tuo key factors of "intensification,® two main levers for speeding economic
development, have Eeen singled out and stressed by Brezhnev: modern technology
and modern management. Already at the turn of the decade he observed, "The sol;a
tion to many of our economic problems should now be socught at the junctures betuween
scientific~technical progress and progress in management.”g Throughout the ssventies
the Genaral Secretary has continued to emphasize not only their importance but also
the impossibility of having one without the other.

Underlying these ideas is enhanced awarensss of a dirsct correlation betwssen
technology and structurs. Technical progress and organizational development are
seen inc:easipgly.as being interrelated and interdependent. N. 5. Kalita and G, I.
Mantsurov, for sxample, note, "The level of organization and management of production
to a significant--if not decisive-~degree now predetermines the rates of sqiantific
and technical progress." They acknowladge "a directldependence between organiza-
tional and technical factors of production, between the nature éf its structure
and the rates of technical advance." Boris Milner, a top authority on industrial
design, also chserves that gualitative changes in organization and management "are
becsmiqg a premiss and a result of progress -in science and technalagy,"lo

Accordingly, the adoption of a nsw strategy for technological innovation is
seen by some to require organizational and administrative adaptation as well, As
Brezhnev noted in 1971, the new demands on organization and management "do not
allow us to be satisfied with existing forms and methods, even where they have

served us well in the past." P, M. Masherov, a candidate member of the Politburo,

told the Party congress in 1971, "Still not 21l of our executives fully understand
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that it‘is impossible to 'squesze! the revolution in science and technology intaﬂ
the framework of old methods and organizational forms of work." Tuwo specialists
on innovation, P, Danilovtsev and Yu. Kanygin, similarly insist, "To attempt to
put the research-production cycle into traditional forms of organization and
management is liks trying to use a steam~boiler to harness thermonuclear energy.”ll
Experience has also demonstratad the difficulties of applying neuw techniques of
planning and management, including computerized information and control systems,
within sstablished structurss. More and more, then, thers is movement toward the
view, advanced by numerous Western writers on innovation, that "structure follous
strategy," that organizational forms, to be effective and sound, must adapt to
changss in technology strategy.. |

To phrase the issus éamewhat differently, there is growing recognition in
the USSR that the phenomenon designated the STR is not only a scientific and iﬁ-
dustzizl revoclution but a manageridl revolution as well. 'The task of the times
is to deveiap net just modern technological hardwars’ﬁut also a dis?inctiva manas
gerial seftuware -appropriate to Russia's conditions. Indeed, this is the essencs
of Brezhnevts call for combining the achievements of the revolution in science and
technology with the advantages of the socialist sconomic system, for building and
managing an sffective innovation process in an intrinsically Soviet way. At issus,
then, are really two broad categariss af inngvation-—technological and administra-
tive. The latter deals with changes in the methods of running business operations
that make mors effective use of resources, Thgse may include changes in organiza~-
tional structure, policies, and procedures. Administrative innovations are in-
creasingly seen as necesséry to supplement technological innovations.

What has been most notable about the contemporary scientific revolution and
probably what characterizes it as a revolution has been the increasing speed with
which theorstical discavery has found its way in practical application. ﬁaanwhile,

the slow and ineffective passage of ideas into practice remains the principal de-
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ficiency of Soviet science and technology organization. Not more than 30 to 50

percent of completed R&D finds its way into production. The remainder is gither

not vtilized at all or assimilated so slowly that it is already cbsolete by the
time of its introduction.iZEnhanced interest in accelerating the development
and transfer of technology throughout the economy has led to important recon-
ceptualization of the innovation~diffusion process itself.

Changing Perceptions of ‘Innovation —

At the outset it should be mentioned that such notions as "innovation process,"
technology transfer," and "réalization chle," which figure prominently in UWesstern
writings, are relatively unknown in the USSR. Soviet analysts, on the contrary,
tend to use terms like "ressarch-production cycle,® "scigntific and technological
complex of work,® and "complex of pre-production work" to describe ths sequencing,
prganization, and stimulation of scientific research and development, For ths most
part, their concepts have revélvsd around phase-~dominant models of innovation with
emphasis on separate functions énd individual work ef%arts pecformed in isolation
from ong another and cut off from the application of results into production., Only
recently have they begun to adopt a more process view of innovation with the Tocus
on final resulis and overall integration.l3

Alss only recently has a predominantly linear-causal view of innovation been
called into gquestion. This modsl emphasizes a relatively simple and orderly
forward flow of work from theoretical conception to practical use. The notion
that innovation involves a complex and helix-like stream of events and stages
wiéh significant feedback coupling is not écmmonly held. Accordingly, various
stages of work are planned predominantly in sequence rather than simultaneously
and in parailel, The result is significant losses of times betwsen phaseé and a

. o 1
lengthening of the process as a whole, 4

Ceznerally speaking, the Soviet approach to structuring the innovetion cycle

is premissd on the image of technology transfer that prevailed largely in the llest
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until the early 1960s. According to this view, the transfer process is envisaged

as "the passage of disembodied 'ideas and methods,! endowed with somse guasi-

independence in the mannsr of genes, from one state of existence or milieu *o

another.” The underlying assumption is that technology is primarily "an assemblage

of pieces of information which can be extracted or expelled from one sector of

organized creativity and transposed to another to produce different cutputs."l5

The whele process is reduced to clerical reporting, to a kind of mechanical trans-—

mission of documents and routing of information through formal communication systems.lE
Basically, the research to production process has been broken up in time, task,

and territory. Planning and financing are carried out primarily on an ipstitutional

basis by %uncticnal type of performer rathsr than by stages of the ressarch-
development-innovation cycle, much less by the cycle as a whole. Thus science

and technology tends to be built around organizations instead of around programs
and projects. Not only is the procsss structurally fragmented and shapeless; it
also lacks basically a unifyingxgoals framework. Codpling is loose. and disjointed,.
and sometimes it Is next to impossible to unravel the chain of svents. &Individual
and institutionel participants are not fully aware that they are involved in a
connected process., Indeed, they tend to take a very narrow view of their roles,
responsibilitiss and interests. As Berliner explains, their concarﬁ with the end
result of work is a concern that enas with their stage of it.l7 The whols activity
chain moves through different links without the integrating force of common pup-
pose and sense of teamwork. ~ — -

Technological innovation in the Soviet Union is distinguished, ahbove all, by‘
its inherently bureaucratic naturs. The whole process takes place primarily through
bureaucratic. interactions between functional performers and higher ministerial
authorities who serve as administrati&e "gatekeepers" at the critical transfer points.#

There is little direct interplay and collaboration among actual individual and in-



stitutional performers. Ex#ernal transactions betuween organizations are handled
and mediated, ?or’the most part, by various ministerial offices and departmental
channels. Upon completion of its assigned work a research institute or design
bureau, for instance, will report its results to one of the technical administra-
tions, branch glavki or industrial associations to which it is subordinate. The
latier, in turn, decides what should be ths next phase of work, by whom, and whsre.
The whole system operates by hierarchical referral and buresucratic relay--situa-
tions are referred upward in the hierarchy for resslution. Communications and
work must go up and down long organizational lines to get aérass the various
functional inter?acas in the cycls.

This bursaucratic structure and procedure affects the decision process in at
lgast two important respects. First, the need to get endiess approvals and agrae;
ments at various stages produces decision delays and prolengs the ressarch-production
cycle. The crsation of a new machine, for example, requires typically 25 approvals
at differsnt l%uals‘ To build é'new technological system of 10 to 15 machines may -
require as many as 400 to 500 favorabls clearances.18 In general these agreements
are obtained sequentially and not in para;lel.lg Forward movement is constantly
iéter:upted»and stalled by numerous rounds of negotiation, by waiting for approval
of reports by departmental and interdepartmental expert commissions, for the re-~
turn of tests on prototypes, by the absence of supplies and financing, etc. Con-
siderable time is spent on cdtféépnndance and on trips to ministries in pursuiﬁ
of support for innovation, The path from conception to commerciglizatian can bs
especially long and precarious if the technology entalls new processes or products
- unrelated to established interests and activities or involves much inter-ministerial
negotiation.

According to studies by the State Committee for Science and Technology it
frequently takes as much time to secure agreements and to transfer documents érom

one organization to another as it does to conduct the necessary scientific develop—
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ment. That is, the bureaucratic process of moving research results consumes
as much time as the ressarch and development process itself. Even excellent
ideas must "stand in line" to be included in the work plan of the organization
dasigﬁated to conduct the next phase of the process. They, too, sometimes fail
to paess the approval stage. Among the nearly 700 completed R&D projects that
were proposed by the Sibsrian Division of the USSR Academy of Sciences for
practical use between 1960 and 1970 but wers not introduced, about forty percent
had become obsolete while waiting for higher‘appreval.21'

Sscondly, the guality of decision-making is reduced, bescause structure forces
decisions to the highest levels away from the information and knowlgdge that ars
most relevent to deal with them. Each additiocnal level distorts objectives and
misdirects attention., The vision of individuals and managerial units is directad
toward separate efforts rather than on the overall enterprise, results, and per-
formance. Every link.in the administrative chain creates cne more source of inertia,
friction, and slack., All albngmthe line there is constant danger 2 project will
lose momentum and fall into incompetent or unsympathetic hands. Maonths of iost
motion and dissipation of effort are frequently the result.

These factors assume special importance in the branch ministrigs whers the
guality of managerial personnel is appreciably lower than in the academy system.
Tha management of academic sciencs is exercised by scientists themselves, and it
is not nearly as fragmented and hampered by departmental limitations as so~-called
thranch™ or ministerial science. Resesarch and devslopment work in the ministries,
on the contrary, is dirscted by people uho are not scientists. "They themselves
do not percform scientific research, and many of them have only a vague notion of
how it is ccnductad."zz To be sure, scientific and managerial competence varies
across ministerial lines. Nonetheless, the traditional "production bias" of the
branch ministries that discriminates against new technology and the rslative lack
of highly gualified personnel oriented to R&D issues and interests have not con-

L]

tributad to the cause of innovation.
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Significantly, some of the traditional perceptions and assumptions regarding
“scientific and technolegical development ;hich underlie the structural organiza-
tion of and. bureaucratic barriers to innovation are being incrsasingly questicnad
and replaced by a more dynamic and systems view, Established structural arrange-
ments, in turn, are giving way to new organizational approaches and institutional
frameworks. 0One of the major Soviet discoveries about innovation in the 1970s,
;n fact, is'the importance of the "managsment connection." The very phrase "re—
search=-production cycle is said to -be somewhat of a misnomer, because action{
throughout must be negotiated and mediated. It is better to speak in terms . of a
system of "rsseapqh—management—éroduction,“ to use ths words of some Soviet analysts.
Such terminology, they note, conveys a mars adequates images of this complex process.
It also explicitly identifies and emphasizes tﬁe managamaﬁt function and linkage.zs
Finally, it is important to mention the growing recognition in the}éoviet quon
of the need to make the management of R&D a distinét and separate'Form of managerial
action and:speseialization. In £%9 past innovation uaé not made a managerial re-
sponsibility. Both the researcher and manager have been characterized by non-in-
novative rale definitions. The introduction of new technology fell entirely outside
the nosmal duties of enterprise executives and workers. No explicit or uniform
rulas eoxisted to regulats technological change. Each new product or process was
introduced largely in its own way. Nor is this surprising since the introduction
of new technology was an extréordinary event. Management was éeared to:rapetitive
and unchanging production operétians.z4 Increasingly today, howsver, technolo-
gical change—at least in certain sectors—is becoming a normal and continuous
situation, To accommodate a more rapid rate of technological growth, some Soviet
experts argue that a new kind ofAmanagemant is needed that is oriented to innova-
tion. Th%.management of R&D must be developed and included as an integral part
of the system of managing the enterprise, the branch, and the economy as a whola.

in additicn, this new managerial function must be put on a par with the managemsnt
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of production, of finances, and of supply.zS More and more, then, Soviet spec-
ialists appsar to be coming around to the vieuw shared by numerous American writers
that innovation cannot be a subordinate and part-time task. The problems and ob-
stacles are too obstinate to yleld to only occasional attention and half-hearted

action.

Structuring and Mapaging the Besearch-to-Braduction Cynles
A Systems Approach

~

With gradual movementnawayAfrom a strictly phase-dominant to a more process -
view of innovation, the need for a systems model of organization and management
has bscome morg and more apparent, The traditional approach to innovation, based
upon egtreme-functicnal specializatiqn by institutional performer, has left the
procesa structurally fragmented. <Structural barriers hava been created 'all along
the inncvation chain. 1In assenbe,rthe resgarch-production cycle has been unor-
ganized and urmanaged. |

To overcome the fragmentation of this cycle, special emphasis is now being
put on ths intagratiye‘aspects of management. The significance of integratios has
also risen with growing realization that innovation is increasingly a social and
complex process. Expressing this view, E. Kosov asserts, "Scientific activity is
not simply an act of creativity but a complex system of coordinating the accivity
of separate scisntific organizations."26 Yu. Kanygin also‘stressas'the idea that
‘innovation involvues a series of several interdspendent steps thét_must“be SUCCEeSS—-
fully joined and caordinatad‘27 " This is the task of management.. ”Its:role in‘inm
tegrating people and processes so they can perform as a unified whole becomes not
only more important but also more difficult. Gvishiani emphasizes, "The problem
of ensuring continuity of the process at every stage of research and development
work, including the introduction of results into mass production, is now being
brought ta the fore as the most«camplex organizational task. It is absol&taiy

. . 28
gbvious tha®t this process requires integrated management."
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Because it focuses attention on interrelationships, interdependencies, and
integration, the systems approach is regarded by many to be a more viable con-
ceptual framework for analyzing and solving structural design problems. Writing
about the particular attraction of this approach, Guishiani notes, "What interests
us is its basic cenclusion as to the need for a complex, all-round approach to
management, and the disclosure of its integrafiue function.“zg Its emphasis on
study of organization of the research—production cycle as a total system is nem*
and underscores the emerging broader view of arganizaﬁionalAstructura as a means
of facilitating decision-making, motivation, and control, The application of a
systems model transforms the innovation process allegedly into %a unified and
gself-requlating dynamic syétam." The research cycle bescomes "a continucus and
goal-dirsctad procsss.“zn Yu., Mikhnevich speaks, in fact, of the "structuralization®
of the research to production process that underlines recent organizational re-
forms. Kan?gin;also observes, "This is a process whose effective management re-

“ qg}ras a defig%teﬁs?ructure;rthﬁhis? a definite comp&sition of elements and means
af'%using them;“gl In effect, a8 systems approach to structuring organizations

and guiding crganizational processes toward innovation objectives is seen as the
new cure for ouercoming Russials perennial linkags praoblems.

In line with this approach a varisty of new structural configurations have
sprung up since the lats 1960s to promote technological inpnovation. While they
assums generally the shape c?'large-scale ressarch and production complexes, these
new associational forme contain different combinations of scientific and enginsering
talents, Thse distinct kind of clustering of research activities and manufacturing
operations depsnds largely upon the extent of involvement of the complex in tﬁe
innovation process. This factor also determines which unit--research institute,
design bursau, experimental. plant, or production enterprise—~—will bs the main link
that bears the "structural load" of the final sdifice. FEach complex represents an
attempt foc build a unified organizational system rather than an unrelated or dis-—

jointed array of tasks, functions, and individual efferts. Basically, the new
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integrated and integrating structures are designed to give institutional ex-—

pression and coherence to the innovation process. Some science policy experts

in Moscow argue, in fact, that only through such research and production com-

plexss can the "research~to-production" cycle be effectively carried on from

beginning to end.32

A major aim of these institutional reforms is to make the innovation process

- more managed and manageable. Stated somewhat differently, it -is to create a
managerial cycle whereby the development and application of new technology is

more effectively controlled. Organizational separation and administrative frag-
mentaticn have resulted in both.divided responsibility and diluted authority.

The new complexes seek to concentrate managerial responsibility and authority

for the R&D process as a whole, to centralize decision-making in order to achieve
greater unity and order and to minimize the probability of conflict and delay.

In short, the new arrangements seek to build a managerial structure that spans

and links the various subsystemé of the crganization; a decision center that can

act as a common superior and coordinating body for the complex as a whole. With

the formaticn sof such complexes all the organizational preconditions are supposedly
laid for compreshensive systems planning and management of scientific and technical
progress.zs‘ Much like Western organizations responding to new environmental un-
certaintiss and complexitiss, then, Kremlin authorities are expanding organizational
boundariss -and bringing within internal control those forces creating complexity

and anxiety; As Berliner notes, the new corporate form of Soviet innovation amounts
essentially to an "internalization of what were formerly external transactions.

It transfers certain flows of goods and services out of the domain of central

planning into that of internal enterprise administration.“34

A second and no less important objective of the new complexes is to establish

a more sffsctive framework for cooperation and interorganizational acticns through
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the creaticn of a unifying goals structure. The accent on objectives and end
results in programmed-goals planning and systems management approaches currently.
in vogue is designed to help build commitment and a sense of common purpose that
can fuse structure and people in cooperative joint efforts. Through the neuw
complexes and asscciaticnal forms the authorities hope to reshape the attitudes
of R&D personnel and to create a coincidence of interest among all participants
in the smooth and rapid transfer of technology. Instead of being guided by its’
own special interests and parochial perspectives, sach unit is to be motivated
by commeon objectives, by "only one concept: ours." The new complexes are sean
as means by which to transform "awkward external cooperation into harmonious
intraficm ccopsration."35 Such inteqgrating structurss are expected to build a
more favorable climate for innovation and to help get needed team play,., Indeed,
the Rusaian term most frequently used to describe these complexes——gbadingnige—
comes from the verb "to unitse" or "to join."™ It captures the explicit design
" emphasis on- integration and teamwark.

A discussicn of the array of new partnership arrangemsnts and structural
designs coupling science with industry is beyond the scope of th;s gssay. One
pisce of the smerging Soviet architecture of linkage does warrant detailed analysis,

however. This is the so-called "science-production association” (nauchno-proiz~

vodstvennoe chedinenis). According to one of the most informed American specialists

on Scvist scisnce policy, thé creation of NPOs is "probably the most significant
cansequenca' of receﬁt‘Kremiin refcrms from the perspective of the future organ-
ization of Saviet science.36 Of all the new ogrganizations, the NP0 is singled

out universally by Russian writers as not only the most comprehensive but also

the most successful form of integrating and accelsrating the ressarch to production
process. 1o what extent are these claims justified? Are the NPOs, in fact, ef-
fective models of systems organization, planning, and managesment? Do they really

represant "the innovative organization"? UWhat are their advantages and their de-
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ficiencies? What obstacles impede their performance and institutional develop~

ment? Are NPOs the answer to Russia's innovation problems? These are questions

to which we now turn.

Organizing for Innovation:
The Scisnce-Production Asspciations

Science-production associations first appeared as a Ygualitatively new form"
of organization and management in 1967 and 1968. Special impetus to their creation
was provided by the Party and government decres of September 24, 1968, which set
in motion a2 major overhaul of Soviet R&D practices and structures.37 By January
1, 1872 there were 63 NPQOs. Five years later they numbered 128.38 Though they
exist in nearly all branches of industry, NPOs are concentrated mainly in machine
building, especially the electrical engineering, electronics, instrument manu-
facture, and aviation sectors, as well as in ‘the chemicsl and petrochemical ine
dustriss. Associations have also bsen organized in agriculture, construction,
transport, communications, geology, and other nonindustrial branchss, Though they
are now found in several cities of the USSR, NPOs continue to be located predomi-
nantly in Msscow and Leningrad.

Set up explicitly to organize innpovation as a distinct and major task, the
associations function as special nurseries for the creation and application of
fundamentally new tachnology of the highest gquality and in the shortest time pos-
sibls. They givs ideas "a tickst to 1life." At the present time, it is possibls
to differentizte within industry three basic types of NP0 according to their final
products (1) those that specialize in developing primarily new products and tech-
nological equipment for their manufacture; (2) those that concentrate on creating
new means of mechanization and automation of production, including management
information systems; and (3) those that engage in the development of new materials
and technological processes. The third type is less prevalent than the other tuwo.

A few NPGs, like "Mikrobioprom" (microbiological industry),. "Soiuznauchplitprom"

1)
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(wood processing), and "Plastpolimer" {chemical industry), engage simultaneously
in developing new products, new processes, and new kinds of equipment and auto-
mated deuices.39

NPOs also differ in terms of the scope of their specialization and product
use. The majority are of branch importance. However, some NPOs like "Plastpolimer"
are primarily sub-branch in focus while still others are essentially interbranch
in nature. The latter include "Sciuznauchplitprom" and "Soiuzsteklomash" (glass
machine building), which devslop articles used in‘construction, electronics, and
defense as well as in the automobile, electrical engineering, instrument manu-
facture, light, food, chemical, and medical industriss. Similarly, the All-Union
NP0 "Spiuztransprogress" was formed in 1874 to design, desvelop, and install
transport container systems throughout the country.40

In generasl, numsraous benefits are ascribed to these new integrated structures.
The p:;cess>o?vcreating and applying new technology has been reduced in some NPOs
by twa. and.sven three\times.alw The quality of research, dsvelopment, and innova-
ticn is alsm:highér. In the electrical sngineering industry the share of cutput
stamped with the seal of highest guality is 1.5 to 2.5 times greater in NPOs than
in the brench as a mhcle.42 In the associations from 40 to 50 percent (and climbing
to 80 to 90 percent) of the completed R&D is actually implemented while in auto-
nomous scientific and technological organizations only 15 percent is successfully
utilizad., Labor and material costs are reduced because of less duplication,
greatar specialization, better organization of design work, fewsr documentation
errors, greatsr standardization of parts, and more extensive automation of work
processes. In addition, NPOs are credited with-harmonizing the actions, goals,
and interssts of different psrformers and with creating a favorable climate for
inngvaticn. They enjoy greater possibilities of applying network planning methods

and computar technigues teo the innovation cycle, of using matrix organization
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and project management concepts to improve the decision process and to build
more dynamic and flexible innovative structures. Above all, they are said to
generate favorable conditions for the conduct of uniform policies and inte-
grated leadership throughout the associations.43

As Berliner notes, however, much of the evidence on NPOs deals with the
performance of individual or groups of associations. Aggregate data in system-
atic form are still lacking.&é It is hard to get a good "qualitative fix" om°
these organizations as a whole. Nonetheless, there is sufficient fragmentary .
information and critical analysis to suggest a more mixed rscord Qf performance
and diverse devslopment. Not all associations have besen resounding successss,
Even those NPOs that have been held up as stellar examples, like "Pozitron"
and "Plastpolimer,™ have important problem areas, Despite individual accom-
plishments and some remarkable gains, serious deficiencies and gaps persist in
both the thecry and practice of science-production associations. Tha ostensible
advantagss of thsse new complexes are not always or, to use the Soviet phraseology,
Maytomaticaliy” realized,

One arsa of criticism and controversy concerns the optimal structure and
composition of NPOs. Basically at issue here are conflicting views about the
sssentlial purpose and function of these associations. There is general consensus
that in promoting the rapid creation and smooth transfer of technology the as—
sociations are to enccmpass’the entire research-production cycle. Disagreement
exists, however, over what should be the. precise role and form of participation
on the NPO in the initial and concluding phases of the cycle,

As regards the latter question, there ars two main schools of thought. Ons
holds that the task of the association should be limited essentially to the develop-
ment and testing of prototypes. According to this view, which finds partial

support in the official statute on the NPO, the business of series and mass pro-
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duction of nsw technology belongs not to the NPO but to the production assgcia-—
tions and enterprises. If thess two tasks are not delimited organizationally
between science-production and production associations but are done within the
NPU,‘then confusion and a distortion of functions takes place. The inclusion

of enterprises engaged in series production leads to an expansion of manufacturing
operations to the detriment of R&D activity. The main function of the NPO~ -
prototype devslopment——becomes subordinate to'the task of fulfilling current ’
prodﬁcticn programs,

Indeed the claims and fears of thoss adopting this view are confirmed by
experience. In several NPOs the share of scientific research and experimental
design work comprises only 5 to 15 percent of the veolume of indgstrial production
activity. Soms NPUs, like "Istochnik"™ in Leningrad and "Akkumuliator® in Podolsk,
both of which fall into this category, were renamed production associations in
1976, In "Elektroksramika®™ the proportion of series production has risen to
morg than- S0 percant of the té£al work plan.of the éssociatian. Becauss of this
R&C results are accumulating and cannot find an cutlet either at the assocciation
or at other entsrprises of the branch. The share of new products originating in
the NPQ end .assimilated into series production has also declined in recent years
at "Elsktroapparat" and "Kondensator." Mors than half of the workload of ssries
production facilities at some NPOs deals with assignments that have nothing to
do with the activities of their own R&D units and sometimes even fall outside
the specialized profiles of the associatians.l NPOs having major enterprises of
seriss and mass production have shown a strong tendency to become interested mainly
in improving production indicators and not in accelerating innovation. To
weaksn the desire to maintain production runs of the same items and to encourags
greater product mix and renewal, a new rule has recently been introduced., If an
MNP0 issues a particular product more than three years, deductions to its incentive

funds are then reduced by fifty percent.45
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8n the other hand, many specialists insist equally strongly that series or
batch production is an integral part of the NPO. The role of series production
facilitiss is not to increase industrial output but to serve as an arena within
which the NP0 can test and perfect its innovations under actual production
conditions. If NPOs lack series production capability, this forces them to
transfer the assimilation of new products and procssses to other organizations
that prclongs the process and reduces the gquality of innovatiaon. A proponent
of this view is Dr. Kim Isaevich Taksir of the Academy'!s Institute of Eccnomics
and one of the foremost authorities on NPOs. It is precisely the capacity to
produce unigue or small batches of new technological items, he claims, that
distinguishes the NPO from a complex research institute.46 Ve I. Shteingauz
and V. N. Arkhangelsky share a similar opinion. Without this function, the
latter points out, the NP0 is excluded from the most important stags connected
with the implementation of R&D results and cannot perform its role of connecting
link between science and indusﬁry. Other Soviet mri%ers also maintain that when
thz NPO concerntrates mainly an "preproduction® work, it cannot really gualify as
a "science-production® association.47

Differences of view--though less sharply defined--also exist with respect
to the place of the NP0 at the research end of the innovation process. For that
matter, there is no agreement in the Soviet Union about the place and rols of
basic razsearch generally in the Yresearch~production cycle."48 Until recently,
major NPOs liks "Pozitron" themselves perfarﬁed fundamental research at the
lsvel of nearly 10 percent of their total scientific research effort. It became
necessary to abandon this practice by the mid-1970s, howsver. UWhile a few NPOs
still engage in some exploratory research, the majority rely upon institutes of
the fAcademy fo conduct fundamental research for them on the basis of contracts.49
Befitting tiheir role and development as "branch" institutions, NPOs focus pre-

dominartly on applied R&D.SD
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At the same time, the scope and volume of scientific research and develop-
ment vary considerably among NPOs. In éoma associations the share of R&D may
be less than 10 percent of the total cost of production activity while in
others it may account for as much as 50 percent. Table 1 reveals this range

. . . . 51 s .
of diversity for a few selected associations. Some specialists believe

Table 1

THE SHARE OF R&D AND OF INDUSTRIAL PRODUCTION IN NPOs
(Expressed in terms of total cost) T

NBO R&D Industrial Production
Plastpolimen 24.0 76.0
Pishchepromavtomatika 23.2 76.8
Elsktrcapparat 10.0 80.0
‘Elesktrokeramika 6.0 94,0
Bummash 20.3 79.7
Pozitron 33.0 67.0

Source: K. I. Taksir, Nauchno-proizvodstvennye obedineniia, p. 110.

that a fixed percentags should be sstablished for the ratio of "sciencs! to
"production™ activity as a man;atory candition for ﬁﬁe functioning of NPOé.
Though he disagrees with this view, Taksir notes that when a complex is headed
by a small rsssarch institute which conducts an insignificant volume of R&D (less
than 10-12 parcent), then the NPO is generally unable to direct effectively the
research-production cycle, Arkhangelsky alsc stresses that experience has shown
that the capacity of the R&D center must be nsarly 20 percent of the production
capacity for an NPO to perform successfully iﬁs various functinns.sz

This aspect acgquires spscial importance, ﬁecausg the NP0 is intendsd to
serve as the scientific~technical center for the branch or subbranch in the
area of its specialization. In fact, this is seen as a distinguishing feature
‘of the NPO which differentiates it from a production assocciation and gther re-
search and production complexes which may alsoc contain R&D subdivisions. 1In the
NPO these units are expected to conduct general-purpose or branch-wide R&D,

developing innovation for the industrial branch as a whole. In production as=

sgclations, however, scientific organizations are usually of local significancs
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and confine their research-development-~innavation work primarily to the pro-
duction needs of the associations. The "head" organization is also different
in these two kinds of integrated structurss., While this role belongs to an
industrial enterprise in the production association, it is performed generally
by a powerful research institute in the science-production association,

As branch S&T centers, NPOs are assigned several tasks. Their responsi-
bilities include, for examplé, long-range planning of the main directions of
ressarchy developing forecasts and pfograms to soclve the most imporfapt scientific
and technical problems in the branch, especially those related to improving pro-
duction efficisncy and product quality; and making recommendations about the
use of R&D results in both the branch and the sconomy as a whole. NP0Os are ex-
pected to coordinate scientific research, experimental design, and engineering
work done by other organizations and production associations in their spheres of
speciaiizaticn, regardless of the departmental affiliation of these units, In
additiorr, they perform other h;anchmide services, such as supplying scientific
and technical information, doing economic analysis and engineering feasihility
studies, an@ucting work on patents and licensing, setting branchwuide technical
standards, farecasting the demand for new products and processes, and providing
managament training and advice on production organization with respect to nsw
technology. The associations are also expected to develop and prouvids special
services for intreducing new technology, its assembly, start-up, and adjustment
to other enterprises and organizations.ss‘ In éxsroising these functions, the NPO
clearly assumes (or sharss) certain of the responsibilities formerly held by the
miniatry tschnical administration and other staff units.

To be sure, several NPOs do perform these tasks and act as the principal
organizers of technical progress in their branches. "Soiuznauchplitprom," for

example, plays this rols in the wood processing industry. One hundred and five
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enterprises of the USSR Ministry of Timber and Wood Processing Industry and 67
enterprises of other ministries produce items developed by the NPO. "Mikrobioprom"
is the S&T headquarters for the microbiolegical industry. More than 70 enter-
prises work‘on projects originating at the association. "Plastpolimer" is the
leading center for plastics and has overall responsibility for high pressure
polyethelenes, palystyrenes, Fluoro—plasticé, and polyvinylacetates, Betwesan
1969 and 1873 the NPO introduced 117 technological innovations into Soviet in-
dustry., More than 300 sugar plants in the USSR produce products which utilize
develepments of the NP0 "Sakhar." 1In the cryocgenic engineering industry nearly
90 percent of all machinery and equipment produced is based on designs developsd
at the industry!s NPO "Kriogenmash." In radio slectronics "Pazitron" is the
5&T center. "Ritm" occupies this position in shipbuilding. Ouring the Ninth
Plan (1971~1975) 40 percent of all improvements in labor productivity at ship=-
buildine enterprises were to be based upon the application of enginsering ideas
developed =t the NPD.54
It is alspc clear that not all NPOs serve as the scientific and technical
headquartsrs for their branches. Some assocclations serve only a few enterprises
and contain vsery small R&D units., Others that do exercise branch-wide functions
do not provide all the special sservices mentioned above. Some NPOs are unable
to perform broad S&T responsibilities, because they lack a research institute
all together or, if one is present, it is not the leading 1link in the association.55
Thess basic differsnces in perception and practice, morsover, find expres—
sion in the structure of science-production associations. Notsurprisingly, a
variety of instituticnal forms has svolved. UWhile as mamy as six or seven
ssparats kinds of NPOs are described by some specialists, they generally fall
into three main types: (1) a technical or scientific-technical asseciation, which

engages in general prototype develepment and innovation; (2) a science-production




assgciation per se, which conducts R&D, prototyping, testing, first ssries
production, and assimilation of new products and equipment; and (3) a production-
technical association, which is occupied primarily with the assimilation, as-
sembly, installation, and debugging of new processes and products.56 As Taksir
points out, however, what are called scientific-technical associations are ess-
sentially complex scientific research institutes while production~technical
associations are really specialized organizations for the introduction of new °
technology. MNeither type envelops the entire research~production cycle.57

Censrally speaking, NPOs are mergers in various combinations of branch
scientific research institutes, design bureaus, projsct-design and development
engineering organizations, expesrimental plants, industrial enterprises for series
production, assembly, start-up, and installation facilities, centers for manage-—
ment training, divisions for various scientific-technical ssrvices, stc. It is
not necessary for an NPO to contain all of these units, however. Table 2 gives
information zbout the structural make-up of 15 leading NPOs. All these associa—
tions include both a scisntific research institute and a series prdduction unit.
Thirteen hzve-an sxparimental production capability. Other evidence suggests,
however, a lsss uniform picture for NPOs as a whele. In a study of 40 NPOs, V. I.
Kushlin notes that 10 percent had no series production unit while 8 percent lacked
a scisntific ressarch subdivision. Eighteen or 45 percent of the NPOs bad no
experimental production or testing facility.?S

Particulerly absent, it seems, are facilities such as start~up and adaptation
organizations and training centers‘which can promote more rapidly and effecfivsly
the implementation of R&D resulits. A few NPOs, like "Pishchepromavtomatika"
(food processing), "Soiuznauchplitprom,® and "Impuls" (mini-computers), have
sstablished special services that help introduce new products and processes di-

rectly at customer enterprises and train their personnsl in the use and repair

of technolcgy. Other associations have created at series plants of their branches
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Table 2

THE STRUCTURAL COMPOSITION OF SELECTED SCIENCE~PRODUCTION ASSOCIATIONS

Subdivisions included in the Association
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Istochnilk. + - - + | + + - -
1£.i + x T + - - - <+ 4 - -
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Znamia Trudak - + - - + + - -
Plastpelimer + + - + + + - -
Bummash + - - - + + } - -
Pozitren + + + - + + - -
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matika + p+ - 1+ |+ )} o+ + +
Ritm +{-1-1~- f- + - -
Sotwzavtomatstrom + - - - - + + -
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*The head orgamization of the NPO is the Central Design Bureau
for Constructicn Engineering which is essentially a scientific
research institute

Source: Taksir, Nauchno-proizvodstvennye obedineniia, p. 3&.
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special departments (affiliate services of the NPO) which include design en-
gineers and technologists who assist the plants in retooling and manufacturing
new prcducts.s9 In general, though, this set of important functions is not
yet being performed by the majority of NPOs.

Underlying these issues of the optimal structure, composition, and functions
of science-preoduction associations is the problem of what in American business
terminology 1is called "product differentiation." Given the array of nsw struc-

. tural designs and associational forms that have evolved since the lateg 1960s,
the NPO has had difficulty in gaining and maintaining a distinct identity.
Lacking a precise definition of the NP0, some ministries have besn rather ar-
bitrary in classifying and creating the new complexes. What are labeled NPOs
are, in fact, production associations or complex scientific institutions. Some
NPQOs have experienced difficulty in preserving their fundamentally dual chap-
acter, Ovsrdavslopment of their scienti?ic»functicns turns the NPO into a tradi-
tional ressarch institute, conly largsr. Hypertrophy of production operaticns,
on the other hand, transfcrms the complex into & production association. The
problems of malntaining a "dialectical unity! of functions have led some experts
to press for some kind of fixed ratio or at least minimum levels regulating these
activitiaa,aa A

The problem of product differentiation is made all the mors difficult because
in some instances it is practically impossible to distinguish between an NPO and
a production associatiop which contains its own large R&D complex. For exampls,
the "Uralmash" Production Assocciation includes a scientific research and engin-
gering daesign institute of heavy machine building which has more thgn €,000
workers and does business by contréct with more than 60 R&D establishments in
the country. During the Ninth Plan the association developed mere than 100

prototypes of new machinss and equipment. Other POs which conduct major scientific

research and development include "AvtoZIL," "Svetlana," and "Elektrosila."
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The distinction becomes especially fine when a production asscociation creates
new products in small series or single lots and is one of the major producers
of this type of product, like in the case of "Elektrosila."

On another level, the relatipns of science~production associations with
higher ministerial authorities are not uniform and regularized. In some branches
there is no permansent body to lead NPOs. UWhere such organs exist they sometimes
fail to takes into account the distinct features of individual assocciations and
regard them as all alike. Some ministries and agencies approacﬁ NPOs as ordinaryA
research institutes or industrial enterprises. The lines of subordination alsc
vary. A few NPOs such as "Soiuznauchplitprom™ and "Mikrobicprom" report directly
to the ministry (frequently to a deputy minister). The majaority, howsver, operate
on a thres-link system (NPO—-glavk/industrial asseciation——ministry). They re—
port either to one of the glavki or main administrations in their respective min-
istry or to an all-union industrial association. "Plastpolimer" provides an
exampls of the latter pattern,wwhich will probably become more common as the min-
istries rsorganize and the glavki are liquidated or transformed into industrizl
associations, The majority of NPOs function as the first link of management.

Yet a number of them conduct from 30 to 100 percent of all R&D done in the branch.
In addition some NPOs ars essentially all-union associations. These differences
are not reflected in their legal status, howsver. This causes some specialists

to arqus that certain NPOs should have additional powers and preraogatives in com=
parison with other NPBs.sl

Internal organizational developﬁent has also been mafked by problems and
diversity. The key issue here has bsen the degree of legal authority to be ex-
ercised by the central management or head organization as against that retained
by the constituent units. Y“The criteria for establishing a happy median between
loose or Tormal merger and overcentralization of decision-making are apparently
difficult to arriue at," obsarves Louvan Nolting.62 The aim of creating these

new complaxes, it will be recalled, is to break down structural barriers, to
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bring the multiple participants in innovation into closer association and even
undsr common administration.

Meanwhile, two negative tendencies found expression in the institutional
evolution of NPOs up to 1976. On the one hand, integration stopped far short
of the model of a unified and organic system. Amounting to little more than a
mechanical conglomerate of autonomous units, the NPQO was transformed into “an
administrative superstructure, a superficial link on the path from the ministr&
and glavk to écianca and proddction."ss :Eﬁen among the earliést and mast tauted
NPOs institutional consoclidation was slow and incomplete. An investigation of
nine major NPOs by the Institute of Economics in 1974 found that a council of
directors had not yet been formed in three of the complexss. One still lacked
a scientific~technical council for the associatiun.ﬁ4

On the sther hand, centralizaztion was somstimes carried te an extrems. Con-
stituent units of an NPO were denied any autonomy, sven in operational management
and control. Thig situation p;oved especially debiiitating when the association
contained subdivisions that were highly diverss and geographically dispersed. As
a result the NP0 became unmanageable, The decision process became frozen as each
unit was forced to go to the highest levels and much time was lost in getting
agreements and approvals. In short, association members became éaught in the
‘familiar bureaucratic chain from which they were supposedly to be liberated.as

Of these two tendencies, the first was the most dominant., The retention
of autonomy by component parts almost everyuwhere impeded, if not prevented, the
development of an integrated planning and‘managament structure for the association
as a whole., Indeed, this was the conclusion that several NPOs, including YRitm"™
and "Pishchepromavtomatika," drew after two or three years af-oparaticn.66 The
pressure subsequently mounted on lMoscow authorities to impose greater centraliza-

tion. Significantly, the official statute on the NP0, which was finally approved
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by the USSR Council of Ministers on December 30, 1975, stipulates that all
units joining an NPO ars denied any legal autonomy. At the same time, the
ministries and union republic officials have been given some discretion in
applying this ruling and making exceptions.67 Intra-associational relatiacns
are likely to continus to reflect substantial diversity in practice, if not -
in form. How succsssful the 1975 statute will be in overcoming formal mergser
without leading at the same time to excessive centralization still remains to
be seen. A year after passage of the statute twb Soviet science analysts admitted,
"While some services are centralized, a system has still not been found of or-~
ganizing thé mutual relations of structural units and the machinery of manage=
ment for the complex as a uhole."68 Indeed, until 1976 NPOs were not even
registered as an independent institutional category at the USSR Central Statistical
Administration. All accounting was dones strictly in terms of their individual
structural ccmpanents.69

On the -whole, centralizaéion of planning and ménagament functions within
science~production associations remains both uneven and incomplete. Professor
Dzhavadov goes so far as to assert, "Practice shows that NPOs are created on the
basis of existing ressarch institutes, design bureaus, and enterprises without
any radical changes in the structurs of management."70 A few asscciations 1like
"Plastpolimer® have built new and separate management bodies to run the complex.
However, the majority organize administration around the managerial staff of the
head unit. As a rule this structure is too small and inadequate for servicing
the association. Additional personnel from other subdivisions of the NPO must
be brought in to beéf up existing departments or to form new administrative
sections at tﬁe head organization. Since no unified staff list has been developed
for the management of NPOs, each person is paid according to the salary scale and

bonus system of his particular subdivision, UWages and incentive systems are not



the same in research institutes and production units. As a result associatian
executives doing identical work are frequently paid in different ways, and they
are motivated to fulfill different indicators ahd in varying degrees.7l Not—-
surprisingly, these factors have impeded the recruitment and development of a
strong and competent management team for the NPOs. To help remsdy the situa-
tion the official statutse on science~production associations gives to the general
director of an NPO greater powers to apply more flexible wage structures and to
effect organizational change. The ministries have also been permitted to raise
the salaries of managerial officials by 10 to 15 percent at the largast‘NPDs.72
Planning and financing are two areas in particular whers NPOs have major
problems. As regards the first, long-range planning is still undeveloped in the
associations. Though a few liks "Plastpolimer" have drawn up plans for five years
and scientific forecasts for 25 to 30 years in areas of their specialization,
they are clsarly the exception. It is said to be possible nou to have in the
NPOs truly major projects exteﬁding over the long term rather than minor themes
as prevailed imy R&D units in the past.73 So far, however, medium rangse planning
has been minimel. During the Ninth Plan, in fact, NPOs received five year plans
only for productian, not for R&D which continued to be conducted mostly on an
annualbasis.j?4 Nor have NPOs been successful in inteqgrating research-development-
innovation-production plans for the complexss as a whole, {linistries and higher
planning bodies have parsiste& in issuing plans to separate NPO units rather than
to the assocciation leadership. UWork plans are approved "in pieces," at different
. times and by different deputy ministers or administrative divisions in the branch,
and they are brought to the association without being coordinated.75 Mlore than
18 morths after adoption of the 1975 statuts on the NP0, V. Pokrovsky observed
that scisnce-production associations were still taking only "the first steps"

in drawing up integrated plans.76
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Divided authority and fragmented administration also prevail in financial
matters. .ﬁs a rule, NPOs have no centralized funds and reserves. Financing
is done through multiple channels, and resources are allocated separately to
each subdivision. Characteristic of Soviet budgeting generally, financing is
aoriented to maintaining institutions (rasearch institutes, design bureaus, and
enterprises) and not to supporting programs and projects. At least until re-
cently the central management or head organization of NPOs lacked authority °
- to redistribute assets, investments, and funds of the canstituent udits.77
Development of a unified incentive structure has alsp been a special problam.
Up to now each subdivision formed and spent its own Fund for material incentives
and the NPO did not have any right to these funds. As a result top management
c&uld not utilize these resources or part of them as an economic instrument.
Furthermore, the magnitude of bonus payments for developing nsw technology vary
substantially among subdivisions, reflecting their different orientations and
interests.. The ahsence of unified funds and more uniform bonuses has preventad
NPCs from using monestary incentives to get association members to pull in the
same dirsctimn.?a Ta enable the NPOs to overcome these problems and to apply
economic stimulation as a means of promoting throughout the complexes planning
and management by objectives, Kremlin authorities adopted new regulations in
the Tall of 1976. These decisions set down new guidelines for ths formation and
utilization of common bonus. funds in NPUS.79 Nonetheless, an editorial in Pravda
on January 12, 1978,devoted to a ten-year asssssment of this institution, cbserved,
"There is stilé}no precise financial and economic system that, taking into ac-=
count the distinctive characteristics of the association, could provide a solid
support for the organic merging of science and production, and promote the effi-
cient development of new technology.”

Undsrlying these problems of the continuing fragmentation of planning, fi-

nancing, and management of NPOs are serious and unresolved methodological guestions
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about how to evaluate these structural entities coupling science with production.
Basically, new integrated performance criteria have not been devised. This
explains partly, in fact, why ministries and higher planning and financial agencies
persist in issuing plans and funds to separate NPO subdivisions. Many performance
indicators still.relate to the activities of R&D and producticn units in their
previously independent status. Existing indicators do not differentiate betwesn
R&D subdivisions that belong to NPOs and those that do not. According to cur~
rent methods of accounting and statistical reporting, it is not possible to
aggrecgate the»results of activity of organizatioms that relate to matsrial pro-
ducticn and toc the warld of nan—productien.ag

To be sure, soms efforts are being made in this direction. Some norms have
been devised for determining the average length of the research-production cycls
and are used in measuring performanca of NPD§. According to Tabachnikas and
Skliar, howevsr, these norms are established rather arbitrarily, largely "by evye.!
Mo fixed and uniform methodology exists yet for this purﬁése. In other associa~
tions indicatcors are used to determine the degree to which the research-production
process has been reduced over time. Taksir points out, howsver, that this kind

of norm is of dubiocus value because reduction of the innovation cycle obviously

has a limit;b What methodological progress has been made in devising incegra-

=

ted evaluative indicators and norms for NPOs is still largely confined to experi-
ments. Not sveryons realizss yet that the NPO is not simply the sum of its parts

but represents a qualitatively new type of organization.

Looking back on the first decade of its 1life, therefore, we can say that
this new institutional form has still not found its proper face and place in the
Sovist scheme of things. Very few NPOs have approached-——much less accomplished-—
the geal of creating an organizationally, tachnoiogically, and economically

integrated system for promoting innovation. In most, "science" and "production®
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continue to lead separate lives. The administrative and psychological barrisrs
betwsen them have not been effectively broken down. Organization-building has
besn marked by much confusion and diversity, not to mention bureaucratic opposi-—
tion and lethargy. In the absence of clear guidslines from the center, branch
ministries created NPOs as they saw fit, often obliterating the boundariss be—
twsen different kinds of ressarch and production complexes. Sometimes NPOs were
put together without any systematic research and analysis of design and éevalcbment
problems. Little consideration was given to their place in the context of futurs
directions and needs of the branch as a whcle.82 Initially, the lack of a formal
statute permiited needed room for flexibility and experimentation. It also re-
duced the danger of putting these new structures into an organizational strait-
Jjacket and monolithic mold. More and more, howsver, the absence of a document
gstablishing tha legal status of the NP0 and defining its basic functions and
principies of organization had prevented the sclution of a number of complex
problems. The associations were recognized as being frozen in-their units, forms,
and relations. - o

A nsu stage of development came in 1976, After confirmation of the NPQ statuts,
Kremlin authoritiss stepped up efforts to impose greater clarity, order, and di-
rection in the affairs of the associations. A drive was launched to make the
Tenth Five Ysar Plan a period of "development not only in breadth but also in
depth™ for research and production complexes of all kinds, and not just NPOs. As
regards the latter specifically, their number was to grow to betwesen 200 and 250
by 1.988.83

Nonetheless, the effect of these actions and annguncements remains to be
seen. This is amply demonstrated by an article in Pravda in March 1578 on the

NPO "Sistema™ of the Ministry of Tractor and Farm Machinesry. Despits the fact

that the NPO was formed eight years ago, its assistant general dirsctor admits,
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"Thers are certain shortcomings and rough edges, since Sistema is still trying
to find itself." Indeed, to date the association, we are told, has produced
almost no articles related to automated control systems, the area of its alleged
specialization. ODetailing a "list of all kinds of foul-ups and absurdities" in
the NPO's activity, the Pravda reporters attribute most of these problems to a
proforma approach taken when the association was created. "Ministry officials
gave no thought to the necessary correspondence between the form and content
of the new research and production asscciation." The reporters add,

It was assumed that in time everything would work itsslf

out and fall into place. But, as we see, this has not

happened. Now, eight years later, no one in the ministry

wants to admit the mistake, since such an admission would

make it necessary to name the specific parties responsi-

bls for such an unsuccessful experiment, As a result, a

search is underway for all sorts of half-measurss to get
the hastily formed association moving.

In concluding their pisce of investigative reporting, the authors note that Sistemats
unlucky stoxy is by neo means sxceptional. "Nowadays calling a research institute
merely an iﬁatituts or a plan%lmerely an enterprise somshow seems clumsy, an ad-
mission of one's backwardness," they say.aéln the era of the scientific and tech-
nical revelution and amidst the new systems rhetoric flowing from the Kremlin,
organizaticnal nameplates must be changed to keep pace with the times.

At the same time, expectations for the NPOs seem to have cooled in recent
manths. Much of the initial optimism that surrounded them has-dissipated. The
accumulation of a varisety of unresolvesd problems in the course of their develop-
ment has diminished the institutional glow and imags of the NP0 as a possible
panacea for the innovation problem. As one Soviet observer noted in the summer
of 1976, "Ons can hardly find now defenders for the view that every branch in-
stitute should be turned into an NPO. The opinien is growing slowly but steadily

that the number of NPOs in industry cannot be big, perhaps three or four in ons

‘ministry.” "And if this is so," he continued, "then it is necessary to recognize
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directly that the NPO is a partial selution to the problem of{jstrengtheniné]

. R R as
the ties between science and productlan{" Ve Go Shteingauz also concludes,

"The NPO must be regarded as a successful but far from the only form of in-
tegrating resesarch with prmduction."86 The NPO is still expected ta play an
important——and even increasing--role in accelerating innovation and technical

progress, but there is growing realization that other kinde of integrating

structures will havs to be developed and that sach can contribute to innovatian

in different ways.

Carrying R&D Results over into Application:
The Institutionalization of Entrepraneurship

‘Along this line Soviet interest has mounted in recent years in establishing
a network of specialized innovation organizations whose task is explicitly the
implementation and spread of new technology and production techniques.87 Since
this function is not the main jab of either scientific or production organizations,
a new type of institution is needed for this purpose that is neither a research
institute nor amr industrial enterprise, some specialists argue. They sse in~-
novation-~the exploitation and application of new ideas and designs-—-as a dis-
tinct activity that is fundamentally different from both research and production.
Hence, they maintain that new technology transfer vehicles ars required to per~
form vital but neglected innovation functions. Such specialized organizations
are depicted as new connecting links bstueen science and industry which serve
as important "middlemen' facilitating and mediating the research-to-production
procesa.sa

Attention to these new structural forms has grown in part because the scisnce-
production associations have proven to be more successful at creating new tech-
nology than at applying it, While a few NPOs conduct extensive innovation act-
ivitiss, they are clearly the exception rather than the rule., The majority of
associations lack the services and staff needed to perform these functions on

any meaningful scale. NPOs have other limitations as well that prevent them
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from acting as a significant force for the mass introduction and diffusion of
R&D results. The creation of NPOs strengthens the production ties of only a
few research institutes. It does nothing for other branch R&D units that do
not belong to the NPOs. They remain as isclated and insulated as before.
Morecver, even the most specialized enterprise cannot be satisfied with the
services of only one scientific organization to solve all the problems of its
technological development. Since NPOs generally produce new items at best in |
small lpts of .a 100 or so, their volume of output is plearly insufficient for
the nseds of the branch as a whole. In addition, the NP0s are obliged to ime
plement their ocwn R&D. Their experimental production capacity is usually too
small to handle research and engineering results produced by outside organiza-
tions., In short, the NPOs are closed and relatively confined complexes, walled
of f from many R&D organizations and production establishments in their branches.
What is needsd are organizations specializing exclusively in translating R&D results
into practical uss. They must be distinguished by their universality and capa-
bility of imt-pducing ideas generated by many sources; they must be places
where any R&D unit or industrial plant can turn for assistance.89

Actually, the idea of innpvation firms is not nsw. Taksir describes five
kinds of organizations that have evolved since the late 1960s and are oriented
specifically to the utilization of new technolcgy.gu One type includes insti-
tutions like "Energotekhprom™ within the USSR Ministry of Power and Electrifica-
tion that are fully geared to devslop and transfer R&D results intoc application.
Established in 1965, this experimental production and engineering facility pro-
vides a broad array of innovation services in the amount of more than 14 million
rublss a ysar. Besides installing and debugging new products and processss,
"Energotekhprom" trains personnel at client enterprises. The firm also helps
ressarch institutes formulate their work agendas to incorporats specific re-

quests from industry.
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A second type of adaptation organization is of a more mixed profile,

Along with introducing new technology, it also engages in repair and construc—
tion work. Examples include several associations that have been set up by the
USSR Ministry of Non-Ferrous Metallurgy. Enterprises in this branch are generally
not able to conduct technological modernization and improvsments on their own.
Some of these innovation associations have a specific technical specialty;
"Uralenergotsvetmet," for exampls, installs evaporative cooling equipment in
metaliﬁrgical p;ants, pheumatic transport systems for loose and pulverized ma-
terials, and special pnsumatic dust collecting devicss. Economic savings from

the imnovations by this one association alone are estimated to have been about

30 million rubles for the period 1971 to 1975.

"Soiuztskhosnastika"” represents the third varisty of introduction organiza-
tion. Thia assgciation deals mainly in the installation of different interbranch
enginssring devices. One of its chief tasks is the creation and broad dissemina~
tion of a uniform system of standardized multipurpose asssmbly and rsadjustable
gquipment.

A fourth group of innovation organizations is made up of the Centers for
Scientific Organization of Labor at various research institutes, Conducting all
their work through sconomic contracts, these centers resemble, to a certain extent,
management -consulting firms in the West. They serve essentially as organizational
intermediaries betwssn R&D establishments and the world of production, Their
business involves not only the introduction and diffusion of new techneology but
alsg the propagation of knowledge and advanced production experience. The Center
for Scientific Organizaticn of Labor and Production Management under the All-~Union
Institute of Economics and Labor Organization in the oil and gas industry falls
into this classification.

from a WYestern persﬁéctive, the fifth category of intrcﬁuction organization

identifiad by Taksir is perhaps the most interesting. This group is comprised



37

of what can best be described as profit maximizing engineering or management con-
sultant firms. They are created and sustained through largely private initiative
of technological entreprensurs seeking to exploit scientific advances. Offering
a broad profile of services, these organizations exist essentially ocutside tﬁe
formal economic system and beyond official planning and control. Paradoxically,
this is both their greatest strength and their greatest weakness., In accord with
the initial decentralizing spirit of the 1965 economic reforms, more than a dcéen
.cf-these new technical firms sprung up across.the Séuiat Uﬁion. They inoléded,
for example, "Fakel" (The Torch) in Novosibirsk, "Novator™ (Innocvator) and "Khikmet!
(Wisdom) in Baku, "Neva" in Leningrad, "Iskra" (The Spark) in Tomsk, "Poisk"
(Search) in Severodonetsk, and "Temp" (Tempo) in Moscow. By the early 1970s,
however, most of them were forced to close their doors. Others continue to lead
a semi-legal life. In general, these structures have not bsen stable and surviving
additions to ths Sovist science and technology establishment. This is not bscause
thay have been inefficient but; on the contrary, because their success and via-
ility have not been acceptable in ideological and political terms.

Indicativa of the nature and fate of these entrepreneurial ventures is the
®tals of tha“?srch;"gl "Fakel" was set up by a few young scisntists~entreprensurs
in 1966, It had no budget, no material supplies, no paid staff, and no office spacs.
After compiling a list of prospective consultants and their specialties, the
founders simply set up headquarters in a dormitory of the University of Novosibirsk
and began soliciting contracts. Coeonsultants would be chosen to work on problems
in their spare time. Various organizations wers paid for the use of their sqguip-
ment and facilities during non-working hours. The Torch received 3.5 miilicn
rubles from 263 contracts for the periecd up te Juns 1870. Allegedly, the innovations
introduced by it resulted in a savings of 35 million rubles. These included ths

development of "an optimal plan for forest exploitation" in Novesibirsk Province,
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a system of computer analysis of seismic materials for'a laocal geological e%—
pedition, and an experimental model of a Torch-built swamp vehicle for oil ex~
ploration in the Western regions of Siberia. Other projects were in such diverse
fields as gold extraction, the use of manure, development of coloring substancegl
and of control devices for the Novosibirsk Power Station. Despits support from
the Presidium of the Siberian Division of the Academy of Sciences, not to mention
the lpcal Komsomol authorities under whoss wing "Fakel" formally operated, howsver,
this sfficient but unpconventional organization came under strong attack and
gventually closed down in May 1971.92

Ons of thes few firms of this kind to have survived-——in modified form—~is
"Novator." Formed in 1967, it was reorganized by the leadsrs of ths Azerbaidzhan
Republig in 1971 and placed under the jurisdiction of the repub}ié Trade Union
Council. It has since been put under dual subordination to the repub}ic Ministry
of Local Economy and the State Committee on Inventions and Discovsries. Basically,
the firm seeks and scraens relatively simple “orphansd inventions® from institutes
throughout. the USSR that cannot exploit them. By 1976 "HNovator®™ was doing an annual
business of cver a million rubles. Since its creation the firm has developed and
disseminated mores than 120 innovations. Some of these have been awarded state medals,
and othsrs havs besen displayed at the Leipzig international trade Fair.93

Secisntists in particular attempt recurrently to revitalize and legitimize these
entreprenseurial firms. Recently in the Academy's main economic journal Taksir and
M. Krasnokutsky argued that thess institutions were viabls and desirabls. They
urged that thess products of private initiative be turned into state organizations
with a firm legal basis.g4 The central issue is the institutionalization, if pot
bursaucratization, of entreprenesurship. The problem is how to preserve these in~
novating forms without destroying their spontaneity, independence, and glan vital--
the very foundation of their success. Some Soviet specialists recognize that en~

trepreneurship is frequently associated with specific and special personality traits.
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Like R. M. Shteinbok, they reason then, "If thers are pecple, there can be or~

95

ganizations as well." The fundamental and problematical elements involved

in institutionalizing the innovative spirit are not fully appreciated or addressed.

In general, all five kinds of innovation organizations ars severely limited
in their capacity for introducing new technology. There are very feuw of them.
Their legal status remains ill-definad. No formal statute establishes their

goals and functicns, rights and responsibilitiss, organizational and administra~

-

tive relations. Their activity is not proeperly planned, monitored, or stimulated.96
Since the Twenty—?ifth Party Congress there has besn reneueg interest in
expanding and developing this pet of specialized innovation associations. A
national confersnce devoted to the problems of accelerating innovation in the
economy, held in Voronezh in December 1976, endorsed the idea of creating special
diffusion organizations. A proposal was made to establish under the State Committes
for Scisnce and Technology a national center‘that would be responsibls for organ-
izing the practical utilization of R&D results. Such a Center should exercise
methodological leadership over specialized diffusion agencies as well as overses
the innovation services at production and science~production associations. Such
centers, it wes pointed out, do exist in gther socialist countries, notably Hungary
and Qoland.s? Meanwhile, alsc under consideration is a proposal to establish under
the USSR State Committee on Inventions and Discoveries and the All-Union Exhibition
of Achisvements of the National Economy an intsrbranch association in charge of
developing, testing, and making the first application of important inventians.ga
In short, the debate about and search for new forms of speeding techqglcgical
modernization continues.
Sgviet opinion remains hotly divided, however. Some commentators feel that
structures specializing exclusively in innovation have a "right to exist." Given
the consiraints on existing production and research units, many recognize that new

instrumentaiities can be useful, Others stress that innovation is the proper function
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of production units., UWhat is needed is a more favorable climate for innovation

at plants. Indeed, the formation of special introduction facilities carries

the possible Aanger that they, like R&D units in the past and esven still today,

will become organizationally separate from the production sector. As a result,

a set of superficial links may be created. Innovation functions themselves may
become distorted and exaggerated, and lead to the introduction of unprofitable

and unnecessary technological change. The vitgl interfacs problems that plague

. thapresearcb-tp~ppsducticn process today would not only persist but be compounded =
by still another set of administrative barriers.

Special innovation firms, therefore, should also be seen to be only a partial
solution to the problem of modernization. As one Sovist observer notes, "Until
the sconomy itsslf begins to work fully for the introduction qf new technology,
no organizational structures by themselves will guarantes success.”g9 While thers
is growing awareness that new approaches and perhaps even radical organizational
changes esr=2 needed to provide the stimuli, the incentivés, and the opportunities
for innovaticn, thers is no clear consensus about the shape these sclutions
should tsks. Though the important role of individual entrepreneurs is glimpsed,
the art of fostering technological entrepreneurship is not well understood or
developed, The care, feeding, and coupling of such creative people have not re-
celved prominant attention or analysis,

Inngvation and the New Architecture of Linkage:
Complexities and Constraints

in the beginning of this essay, we noted that technological inncvation has
long been a problem area in Russia and the Soviet Union. Since at least the
mid-156U0s a variety of steps have been taken to speed up the rate and to spread
the incidencs of technology transfer into the economy. Despite these efforts and
some gains, howsver, the barriers to innovation have persisted. In Siberia the
gap has grown between the number of ideas proposed for application by the Siberian

Division of the Academy and the number being introduced. If in the early 1960s
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nearly 25 percent of finished R&D recommended by the Division did not find

practical application, then a decade later this figure had climbed to 40 percent.lo0
A similar situation has developed in the Ukrains as well. Though the lead time
between the ending of R&D and its introduction decreased between 1970 and 1975

in the USSR ministrieé of heavy machine building and of the electrical enginsering
industry, this gap actually increased for other all-union and union-republic
ministries in the Ukraine.lgl Advances in science and technology have cutpaced

the ability of‘industry and of institutions to.deal with them.

These devslapments have caused Kremlin authorities to take a consuming
intersst in integrating more effectively research with production. 1In apprcacﬁing
these coupling problems, they have given considerable attention to structure, to
improving the architecture of linkage. Through new institutional forms and
" structural arrangements it is hoped that organization can be made a force that
fosters rather than impedss innovation. Given the heavy emphasis on organizaticnal
issuses and approachesa, the key to innovation seems, at times, to bas simply “manage-
_ ment by structure.?

As regards prospects for improvement, however, there are important complexi-
ties and constraints at work in the system that necessarily limit the effectiveness
of structural sclutions. These can perhaps be grouped inteo three broad areas.
First, restoucturing itself is a formidable task. Established organizational
structures and processes have an inexorable momentum of their own, a built in
continuity difficult to break. Guishiani wpites, in fact, that Soviet sciencs
has a surplus of stability and even of ﬁonservétism. At the same time, he admits,
"Tt is exiremely hard to recast the structure of a scientific sstablishment that
has taken decades to shape.“luz

Second, structure is an ambiguous variable that is not easily disentangled

frem other elements with which it interacts. Modifications in organization are
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usually accompanied by improvements in planning, the use of new incentive systems,
the application of computers, and changes in personnel as well. Tt is difficult,
if not impossible, to determine the consequences and benefits of structural
change alone, This is particularly true at present because the Soviet archi-
tecture of linkage 1s in transition. It is still evolving. 01ld structures and
links are clearly ineffective and cumbersome. At the same time, new institu-—
tional forms and relationships have not yet acquired what in American political
science terminology is called "enabling e?fectiueness."~_They are still dargely
experimantal structures, coexisting with the cla. Until they gain statué,borne
of the experience of their adequacy, theses structural designs will continue to
inhibit as much as they esnable innovative action,

Finally, it is important to stress the importance of ncnqrganizational
factors and broader environmental features that affect structural developments.
The .problems underlying innovation in the USSR—and elsewhere——are fundamentally
niuman- problems. People and relationships, not structure, are the key. Proper
attitudinal changes must keep pace with structural reforms. The creation of
large intagratsd research and production complexes requires a corresponding
psychological remolding of collectives which are used to working in isoclated
groups. Structurs is merely a means for accomplishing purposes and overceming
obstacles, Inspiration, will, and teamwork are the real m;tive foress that
cause innovation to happen.

8n balance, ths nsw architecture of linkage appsars to be more supportive
of inneovation than the old mechanisms of technolegy transfer. Many basic problems,
ncnetheless, remain unresolved and incapable of solution by structural means
alone. Though the 1970s have brought conceptual changes and grsatsr awareness
of the multiplicity of factors involved in moving ideas from the labeoratory into
usz, Sguvist understanding of the innovation process is still incomplete. Abovs

all, practice continues to lag behind percepticn.
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