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One of the most frequently noted weaknesses of the Soviet economic system was its inherent resistance to innovation. This was associated with the ‘extensive’ pattern of economic growth under which innovation was feasible in new plants, but the Soviet system ‘did less well with the introduction of new technology into established plants’ ([Dyker, 1992 #641]:29). The soviet system tended ‘to lock in an existing structure of production’ ([Leitzel, 1995 #640]: 19), primarily because of the reluctance of enterprise directors and line managers to allow the short-term loss of output which inevitably accompanied any disruption of current production that accompanied new investment projects or reorganisation, so that in the soviet system ‘management must always regard innovation as a secondary and potentially threatening activity’ ([Berliner, 1988 #639]: 290). The resistance to innovation was matched by a reluctance to scrap redundant plant and equipment. The ‘transition to a market economy’ is supposed to free innovation from these constraints as opportunities for profit replace the limits of the plan as the driving force of production. However, whilst Berliner asserted that the ‘elimination of central planning’ was necessary for resistance to innovation to disappear, he also recognised that this may not be ‘sufficient’ ([Berliner, 1988 #639]: 292). In this paper we will review the results of the first stage of a research project on ‘innovation in post-soviet industry’ to ask to what extent the transition to a market economy has stimulated innovation, to what extent the transition to a market has erected new barriers and to what extent traditional barriers remain.
 

A notable feature of the soviet system was the fetishisation of technology, which was expressed in the fact that progress was measured by the number of inventions, innovations and new machines installed, regardless of their effectiveness. Potential innovations were assessed from a technological rather than an economic perspective so that innovation was not based on a rational system of investment appraisal. The acquisition of investment funds by ministries, departments and enterprises was the key to the acquisition of complementary resources and so was the object of intense political bargaining. The process of scientific research and technical innovation was subordinated to this bargaining, expressed in the attachment of scientific research institutes to ministries, departments and enterprises. As far as enterprises were concerned, new plant and equipment was a free good supplied not against future income flows but against future plan targets, normatively linked to the new technology, which were always amenable to re-negotiation. Since new plant and equipment entitled the enterprise to additional allocations of labour and raw materials, enterprises would bid for and take delivery of even the most inappropriate facilities. The system of investment allocation also meant that innovation took place either in the form of large-scale new construction and re-construction or piecemeal additions to existing stock, while there was little pressure to ensure the efficient use of the equipment installed. The result was an extremely high rate of investment and an extremely inefficient use of scientific, technological and investment resources. 

The piecemeal character of much innovation and the reluctance of management to undertake potentially disruptive change of the social organisation of production and employment meant that new plant and equipment had to be tailored to the existing skill structure of the labour force and existing systems of production management, Western equipment often being degraded to adapt it to soviet conditions and work practices. Innovation was reduced to the installation of new equipment in an unchanging social environment, where capitalist investors, by contrast, give priority to changing management systems, labour organisation, training and employment policies corresponding to the requirements of the new technology.

The collapse of the Soviet economic system implied the collapse of the traditional system of centralised allocation of investment goods, although it continued to some extent in sectors which remained under state control (the military-industrial complex, fuel and energy, agriculture). The collapse of the system also led to sharp cutbacks in the scientific research institutes (NII) which had been responsible for the development of technological applications. In the past these institutes were attached to particular enterprises or production associations, but had been centrally funded and serviced the industry has a whole. With the collapse of the centralised economy the cost of supporting the institutes often fell entirely on the shoulders of the parent enterprise and, in conditions of financial stringency, they were the first in line for cuts.

The collapse of the old system of investment planning and allocation meant that enterprises were suddenly free to make their own investment decisions according to their own priorities. Previous studies conducted by ISITO and TsIRT have shown that post-soviet enterprises have shown a great deal of ingenuity in adapting to an unfavourable and unstable economic environment, but it is clear from case studies, as well as from anecdotal evidence, that the collapse of the Soviet system did not lead to the immediate introduction of new systems of investment appraisal. The idea that investment, particularly in new technology and particularly from abroad, was the key to solving all problems remained, enterprises typically using their limited resources for the piecemeal acquisition of new equipment without any evaluation of its economic viability, while they lacked the funds for large-scale reconstruction. Although fixed investment in Russia fell steadily, to reach one quarter of its 1990 level by 1998,
 the Russian Labour Flexibility Surveys (RLFS) conducted annually by the Centre for Labour Market Studies found that around 40% of surveyed Russian enterprises every year had introduced some new technology, with the peak year being 1994, with more innovation in large than in small enterprises and more in joint-stock than in state or private enterprises. However, most of this innovation was small-scale and piecemeal, involving the introduction of new equipment or a ‘new technological schema’, only about 7% involving computerisation and less than 5% the introduction of new production lines.
 

Although the record of innovation in the early years of reform appears to be a poor one, post-soviet managers are learning fast from their mistakes, or are being replaced by those who are better able to cope with the new conditions, and foreign investors are becoming more active. The key research question which our project addresses is, therefore, not so much to chronicle the errors which were made in the early stages of reform, but to investigate the extent to which industrial managers have learned from their mistakes and developed more effective methods of innovation and investment planning. The ultimate aim of the project is to identify the changing forms of management of innovation, to identify the main obstacles to innovation and to pinpoint some examples of best practice. The first stage of the project has involved case studies of 143 ‘innovating’ industrial enterprises, which are defined as enterprises which in the past three to five years have undertaken innovations in their products, equipment or technological processes or in the organisation of production or the structure of management. We do not restrict the concept of innovation to technical and technological innovations, but distinguish three basic types of innovation: product, technical-technological and organisational-managerial. The change under review is innovative for that particular enterprise. So the focus of the research is innovation activity which is directed at the development, creation and dissemination of new kinds of products, technologies, organisational forms, and the generation of the new organisational-economic relations. 

The purpose of our research is not to estimate the scale of innovation in the Republics of the former Soviet Union, but to research the innovation process in detail using case-study methods, although we did also use a structured questionnaire to collect basic information from the case-study enterprises. In selecting enterprises for case-study the priority was not to select a representative cross-section of enterprises, the majority of which may not be involved in innovation, but to ensure that we covered as large as possible a range of variation in the practice and experience of innovation. 
In selecting the case study enterprises we drew on the results of our own previous research, on state statistical data and on other research on innovation in industrial enterprises to identify the key factors determining the distinctive characteristics of innovation in the industrial sector.
 The available statistical data indicated that there would be differences between enterprises in terms of the branch of the economy, the size of the enterprise, the form of ownership and corporate management, and we sought to ensure that we had a mix of enterprises according to these criteria. We were particularly interested in selecting enterprises in branches in which the statistics suggested there was a high level of technical innovation: mechanical engineering and metal working, light industry, food-processing and the building materials, chemical and printing industries. We also decided to concentrate on branches which were strategically important for the regional or national economy so that, for example, in Georgia we concentrated on food-processing and in Belarus on the engineering industry. The majority (59%) of the enterprises selected turned out to be open joint-stock companies, 20% were closed joint-stock companies and 13% were in state ownership.

The first priority in selecting the precise enterprises for case study was securing access to the enterprise for a relatively extended and intensive period of research. Since one aim of the research is to identify examples of best practice, rather than to produce yet more horror stories of the inadequacy of post-soviet managers, we concentrated on relatively successful enterprises with some prospects of further development, which also meant that we could have some confidence that the enterprise would continue to operate for the duration of the research. Following a preliminary review of potential objects of research, each group proposed a list of candidates for further study and the final selection was made at a meeting of team leaders, at which we sought to ensure an appropriate distribution by type of innovation and by branch, size and property form. 
Our research has focused on three main questions: What? How? Why? First we shall consider what types of innovation have been made in industrial enterprises. Then we shall discuss how the innovation is introduced: its design and evaluation, financing, implementation, monitoring and assessment. Finally, we shall discuss the economic, technical, institutional and social barriers to innovation and the modernisation of post-soviet industrial enterprises and the means that post-soviet managers find of overcoming these barriers. We should stress again that our case studies do not comprise a representative sample of industrial enterprises, or even of innovating enterprises, but analysis of the types and scope of innovation in our case-study enterprises can at least give an impression of the state of innovation in post-soviet industry.
Types of Innovation

Table 1: Percentage distribution of enterprises by the cited aim of innovation
Percentage of enterprises citing this as one of the aims of innovation
1995
1996
1997
1998

Replacement of out-of-date products, withdrawn from manufacture
16.1
16.6
14.7
21.7

Expansion of the product range
71.5
75.5
78.8
85.1

Preservation of traditional sales markets 
23.3
27.9
28.8
35.6

Creation of new sales markets 
32.7
31.0
31.6
52.9

Reduction of production costs by reducing labour costs
8.3
8.5
7.3
10.6

Reduction of production costs by reducing material inputs
19.4
18.5
17.7
22.6

Reduction of production costs by reducing the cost of energy
12.3
13.9
13.1
18.7

Reduction of production costs by reducing other factors
5.3
4.4
5.5
…

Improvement of working conditions
17.2
19.3
18.1
…

Improvement of quality of production
31.5
34.2
32.8
51.0

Reduction of environmental pollution 
15.5
16.7
17.3
22.7

Other factors
7.5
6.7
6.1
…

Guaranteeing conformity to contemporary standards



27.8

Increasing flexibility of production



16.5

Source : [Goskomstat, 1999 #653], Table 20.34. Enterprises could report any number of categories.
Table 1 indicates that product innovation is the predominant form of innovation in contemporary Russian industry and this was also the case in our case study enterprises, almost all of which were engaged in this form of innovation. However, the character of such innovations differs from one enterprise to another, as Table 1 indicates. For some of our case study enterprises it involves a major expansion or even a complete change of the product range, but in the majority of cases it involves improvement in the quality or design of traditional products in response to consumer demand. Sometimes new products were launched without any change of technology by using the old equipment, but in most cases the development of new production is accompanied by the introduction of technology that is new to the enterprise and the purchase of appropriate equipment. 
Table 1 suggests that the reduction of costs is not a predominant motive for innovation, and our case studies suggested that in most cases technological innovation is ancillary to product innovation, the prime motive being to manufacture new products which can meet the demands of the market, although in some cases the modernisation of production technology did aim to reduce costs or respond to ecological concerns. In almost every case, the aim of technological changes in the widest sense was to increase the competitiveness of the products on the market by improving quality, reducing costs or widening the range of products. 


It is striking that technical innovation, i.e. the introduction of new equipment, is likewise usually motivated either by the introduction of new products or by a radical improvement in the quality of existing products, rather than being motivated by the traditional technologistic orientation to the obsolescence of worn-out equipment. At not one Belarusan enterprise was the introduction of new equipment connected with any scheduled updating of the basic capital stock. There were some cases of Russian enterprises in which the introduction of new equipment was caused by the need to replace obsolete and worn-out equipment or to broaden the material base as a result of the limited capacity of old and outdated equipment. Although one in six innovating Russian enterprises reported to Goskomstat that improving working conditions was one of the purposes of innovation, not one of our case study enterprises cited this as their aim.

Among our case-study enterprises we found an overwhelming preference for imported equipment, particularly among enterprises focused on the consumer market, especially those in the food-processing industry.
 Enterprise directors believed that domestically produced equipment was quite inadequate to the demands of the modern market, although most enterprises decided to buy imported equipment without giving the issue much thought and without serious investigation of domestic sources. Such decisions could turn out to be very costly after the rouble devaluation in August 1998, since much imported equipment had been purchased with dollar loans and committed the producer to further imports of parts and, in many cases, of appropriate raw materials. On the other hand, the hopes that high technology military-industrial enterprises could quickly reorient themselves to civil production have proved unjustified. One director noted in an interview that ‘all the costs of the old system were clearly demonstrated in our relations with military enterprises, they were sluggish, they were not able quickly to adapt to the situation’. 

Quite often the development of new production is accompanied by organisational and managerial innovation. The most common innovations of this kind involved changes in the management structure, characterised by the organisation, combination or liquidation of new departments, divisions and services at all levels of the enterprise, from the production shops up to the management structure. The most common such innovation was the creation of marketing departments to forecast demand and to develop new markets, which the majority of the case-study enterprises had done. At some enterprises the marketing departments were at first simply the old ‘sales departments’ under a new name, but their functions were often subsequently divided between market research and the organisation of sales. In the most advanced enterprises the introduction of marketing methods of sales management had led to changes in the system of price-setting and production planning. Some enterprises had gone so far as to set up their own wholesale or even retail outlets in the hope of increasing their sales and, particularly important in Russian conditions, guaranteeing a flow of cash income.
Other kinds of organisational and managerial innovation aimed to increase the efficiency and improve methods of production and personnel management (in particular, to improve the manageability of the enterprise; to reduce the costs of management; to increase labour discipline, and improve the morale, responsibility and commitment of the employees). We also found some innovations in personnel management, including the introduction of new forms of hiring and contracts and the introduction of new payment systems. Some innovations were forced on the enterprise by external difficulties: in particular, the shortage of cash in some enterprises led to the use of non-monetary forms of wage payment.

As a rule, all of the innovations carried out in the case study enterprises were multi-faceted, with the different types of innovation being closely intertwined with one another both as to their purposes and in their results. Basically, individual local innovations are quite routine, so that it would be impossible to find an enterprise in which there had been no changes over any length of time. Our aim was not to measure the rate of change, but it proved very difficult to identify and distinguish innovations from one another in terms of type and timing. It was surprising that for many of the enterprises we studied continuous change had become routine, and this seems to us one of the important characteristics of the innovation process as it occurs in many enterprises.

The second general feature of the evolution of innovation in enterprises in the 1990s is the sharp shift in the attention of the management of industrial enterprises from the technical and production sphere to the area of selling, working with customers, and the analysis of changes occurring in their own and neighbouring markets. Complex innovations – interconnected changes in the product mix, in technology and equipment – were not a rarity in the past in industrial enterprises, but they did not extend beyond the framework of the existing production system. Today the chain of innovations has become longer and the character of complex innovation varies. Complex innovations are carried out at different levels and in different spheres (finance, supply, production, which involves technology in the narrow sense of the word, marketing, production and personnel management). Thus, the second general feature of the innovation process is the transition to a new ‘innovation cycle’: from a technical and technological cycle to a market cycle.

It is important to point out that the typical situation in the majority of enterprises is not one of the simultaneous introduction of a range of innovations, but the consecutive involvement of various spheres of activity of the enterprise in the innovation process, so that the majority of innovation involves a gradual process without radical changes in the activity of the enterprise. We assume that the gradual introduction of innovations is evidence, on the one hand, of the limited experience of managers, including their ability to take risks, and, on the other hand, of their fear of losing control of processes inside the enterprise, which is a well-grounded fear in conditions of an uncertain economic environment and ill-defined property rights. Though the sequence of changes varies, it is most often the technical side of innovation, which is more familiar for industrialists, which comes first, followed by organisational changes, followed by questions of control while, as a rule, the final stage is the development of an adequate payment system for the workers. While they are changing one element (production, technology, equipment, staff), the managers try to keep constant the remaining components of the activity of the enterprise at any one time so as to avoid the risk of losing control of the enterprise. It is in just such an evolutionary way that industrial production develops.

The technologistic paradigm is by no means dead, and many enterprises have not broken out of the chain of technical innovations, introducing innovations without any serious evaluation of their commercial prospects,
 even though in others innovation has become a complex process which embraces practically all spheres of activity, including the marketing of the product, so that the enterprise has reoriented the innovation cycle to the market. Our preliminary research findings allow us to identify some of the factors which promote a complex approach to innovation.

On the one hand, the difference between new and traditional enterprises is very apparent. Innovation is of the essence of a new enterprise, and at new enterprises innovation, as a rule, takes a complex form, i.e. equipment is acquired and installed to make a product which is new to the domestic market, although the equipment itself is more often bought second-hand than new. Quite often new management practices and methods of organisation of production are introduced at the same time. Practically all the newly-created enterprises in our sample are oriented to the adaptation of foreign technology and the use of western management experience. There is nothing surprising in the complex character of innovation in new enterprises, since most of them have been created from nothing, so that they do not have ‘organisational inertia’ and consequently are more open to unfamiliar management methods. New enterprises, as a rule, are also distinguished by their small size, and this also promotes greater flexibility. 
On the other hand, an orientation to advanced foreign methods of production and management is not the privilege of new or small enterprises: even some traditional enterprises have moved beyond the technical and technological cycle. A market-oriented innovation cycle is much more common in food-processing and light industrial enterprises than in engineering or metal-working enterprises. The important consideration here is not so much the technical features of the branch as the type of consumers to whom it is oriented. We also find, as will be discussed below, that a change of senior management, often associated with a change of ownership, is likely to promote a more radical innovation strategy. 

The sustained crisis of the post-soviet economy has meant that for many enterprises the prime objective is survival, so that their innovations tend to be ‘reactive’, they are not connected to previously developed plans for the development of production and are more like ‘patching up holes’, replacing worn-out equipment, tinkering with product design, exploring new ways of selling, but without any comprehensive innovation strategy or any radical programme of innovation. 

The reasons and purposes of innovation
Table 2: Distribution of case-study enterprises by the aims of innovation

Aims
Number of enterprises
Percentage

Survival
21
14.7

Internal aims and profit
25
17.5

Increase of competitiveness
43
30.1

Expansion
39
27.3

Other aims
15
10.5

Total
143
100

Despite the very difficult economic situation in which they find themselves, for most of our case study enterprises the aim of innovation is not reduced to that of survival. We asked enterprise directors to specify the aims of their innovation, in response to which they estimated the purposes of innovation fairly pragmatically, the most common answers being ‘to increase profit’, ‘to reduce the costs of production’, ‘to satisfy demand’. Most of the responses fell into one of four groups, shown in the first four rows of Table Two. There are quite big differences in the distribution of responses by region and by branch, but since the sample is quite small and not random these differences are not likely to be statistically significant. Inspection of the data suggests that those enterprises which stress increasing competitiveness and expansion as their aims tend to be those working in the most competitive environment, while those which restrict their ambition to survival are more likely than others to use foreign experience and are more likely to use business plans (71%) than do expansionist enterprises (56%), while expansionist enterprises are more likely to rely on the experience of their own managers and hardly ever use outside marketing consultants during the implementation of their innovations. Those enterprises aiming to increase quality are more likely to introduce cost-increasing innovations, presumably in the expectation of being able to recoup the increase through higher prices. ‘Surviving’ and ‘expansionist’ enterprises are less likely to use domestic bank credit and are much more likely to look for state sources of financing. This is probably a reflection of government priorities, particularly at the local and regional level, of helping ‘growth points’ at the same time as trying to keep the industrial ‘giants’ afloat (those enterprises which aim for survival are much the largest). It is not clear whether the hierarchy of aims reflects an evolutionary development, so that enterprises first try to survive, then to conduct internal reorganisation and finally to seek new markets, or whether a significant proportion of those who initially set limited aims are doomed to unsuccessful innovation. The connection between the aims of innovation, the forms of innovation and the results of innovation requires further investigation in the second stage of our research. 

The principal reason for innovation is to secure the growth and prosperity, or at least the survival, of the enterprise. The impulse may come from within, for example in response to the physical deterioration of the equipment or the need to reduce energy consumption, or as an expression of the traditional ‘engineering mentality’ which attempts to expand the production capacity, but even such an internal impulse soon has to tailor its ambition to the limits of the market. The principal external impulse is the demands of the market, whether it be a response to the loss of traditional markets, the emergence of damaging market competition or the identification of new market opportunities. While internally generated innovation is likely to focus on process innovation, an orientation to the market is more likely to focus on product innovation. We can take the predominance of product innovation, particularly in consumer industries, to be an indicator of the extent to which the market has become the principal factor initiating innovation inside the enterprise. On the other hand, innovation can be initiated by external reasons of a non-market character, for example, societal demands in a broad sense, which are expressed through the social policy of the state or the struggle of the ecological movement. 
The impact of the market has given a stimulus to different forms of product innovation in different economic sectors. In some cases the priority is to improve the quality of existing products, in others it is to introduce new products, while cost always has to be more or less of a consideration. The ability of the enterprise to respond will depend on the resources that it has available: the introduction of radically new products may require a substantial investment of time, money and professional skills in research and development, while a redesign of existing products or imitations of western imports may be a much easier and cheaper task. An enterprise with its own research and development facilities will be better equipped and more inclined to follow the road of a radical product innovation. 

The opening of the domestic market to competition from high quality imported goods had a major impact on consumer industries, forcing domestic producers to try to increase the quality and range of their products, while at the same time selling for lower prices than their imported competitors. The devaluation of the rouble after the August 1998 crisis in Russia gave a considerable boost to those who had been able to find a place in the market. On the other hand, competition has also increased from local small producers (frequently underground, for example, in the production of vodka and mayonnaise), whose production is cheaper but of lower quality.

The main problem facing industries such as engineering, producing intermediate products, was the increasing inability of their traditional customers to pay as a result of the demonetisation of the economy, which has forced them to trade on a barter basis for several years. The priority of these enterprises has been to find sources of cash income with which to pay wages and develop the enterprise. In these cases innovation has tended to be connected with the development of new products which could be sold for money, particularly machines which had not been made in the past in the country, or had been in short supply and were now in demand, but also new products which could be sold to the final consumer.
The loss of the guaranteed export markets of the soviet block has forced enterprises producing for export, or those hoping to break in to lucrative export markets, to confront the full force of world market competition. Generally this forces the enterprise to make radical improvements in the quality of its products, which usually requires the installation of the most modern equipment. Joint ventures and enterprises with active foreign owners have been best able to achieve this, their foreign partners providing the necessary expertise and finance and introducing ‘western’ forms of production management and work organisation which have allowed them to raise quality to the level of world standards.

Sources of financing of innovation 

The principal barrier to innovation is financial: enterprises do not have and cannot get the funds that they need to make all the technical and organisational innovations which they believe to be necessary to stabilise and improve their economic situation.
 The centralised allocation of investment funds has not been replaced by the development of commercial systems of allocation of finance. Thus the basic source of financing of innovation in the overwhelming majority of cases is the enterprise’s own resources: more than 80% of all enterprises in our sample financed innovation from their own profits. The second most important source of finance was state funding through a variety of channels. The significance of the role of the state in the innovation process is also indicated by the fact that regional or local authorities helped with the realisation of innovation in some form of another in 41 enterprises (29%).
 
Enterprise directors rely so heavily on their own or public resources not only because outside finance is unavailable, or available only at very high rates of interest, but also because they are reluctant to run the risk of losing control of the enterprise, whether to outside shareholders or, through a subsequent bankruptcy procedure, to creditors. On the other hand, as in the soviet period, enterprises have strong incentives to plough any available resources back into production. In the soviet period surplus resources would be appropriated by the planning authorities, nowadays they are appropriated by the tax authorities or eroded by inflation. The soviet tradition of using the enterprise’s own resources to make piecemeal innovations has therefore become the predominant form of innovation in the post-soviet period. This is probably part of the explanation for the dominance of product innovation, which can be achieved on a much more modest scale than the more costly and comprehensive kinds of process innovation, and for the gradual character of innovation, with even larger programmes being undertaken one step at a time. The enterprise does not have the resources to restructure all aspects of its activity at the same time: to change the product mix, introduce technical modernisation, hire skilled specialists, or introduce retraining of personnel.
Enterprises which had inherited reasonably modern equipment in good condition were in a position to carry out initial product and technological innovations without the expenditure of substantial additional resources, although they would require outside funding for more ambitious projects. Enterprises which had worn-out or obsolete equipment needed substantial amounts of finance even for the initial stage of transformation, so these enterprises tended to have to find outside finance from the very beginning of their innovating activity. 
Some, particularly smaller, enterprises are part of larger corporate structures (holding companies, financial-industrial groups, multinational corporations) which can be called upon to provide investment finance. Some enterprises seek to attract investment funds by attracting new partners, preferably foreign, who may be offered a shareholding or even the controlling interest in exchange for an injection of investment funds, but foreign direct investment in industry in the Former Soviet Union is still at a very low level, most FDI going into services and the energy sector. However, in most cases outside owners have only a nominal presence and make little or no contribution to the development of the enterprise.
 When investment by an outside owner does take place it is usually as a one-off action and provides only a small proportion of the total financing. In some cases the financing of innovation is provided by the customers who will be the beneficiaries of the innovation. We also have good reason to believe that there are other sources of funding of innovation about which directors prefer not to speak.
 
The state provides financial support for enterprises’ innovating activity not so much to make a profit as for social and political reasons. On the one hand, central, regional and local government invests money to preserve or create jobs, to support vital industries, to maintain the tax base and to create new sources of revenue. On the other hand, politicians provide resources for particular companies to strengthen their authority by securing the political support of the economic elite. At the same time, such collaboration is attractive to enterprise directors because it accords them a place within the political power structures. It is much easier for enterprise directors to find a common language with branch and state bureaucrats (to share power with ‘the authorities’ is psychologically much easier than with others) than it is with bankers or criminal organisations which are dedicated to maximising their short-term profits. Nevertheless, the latter have their own ways of making collaboration personally well worth the director’s while!
While in some of our case studies financial relationships were mysterious, in all cases the relations of enterprises with the organisations financing innovation were to some degree opaque, with informal relations playing a decisive role and the motives of the financiers often being unclear.

The granting of finance for innovation by external structures on an informal basis, as well as the domination of internal sources of financing, has important consequences for the forms of management of the innovation process inside the enterprise. The main consequences are the absence of formal mechanisms of planning, selection among alternative innovations, control of the use of funds and the course of the innovation process, and evaluation of the effectiveness of the innovation. In the next sections we address the problem of the management of innovation through all its consecutive stages: initiation of innovation, design and evaluation, implementation, receipt of results and their appraisal.

Initiation of innovations

Our case studies found that the main initiators of innovation were in most cases the directors of enterprises, 75% of respondents specifying the top management of the enterprise as the initiator of innovation and 15% the owners of the enterprise, and in many cases the top management and the owners of the enterprise are one and the same. Formally at least, the innovation might be initiated by the Board of Directors, which is the level at which the key decisions and long-term plans of joint-stock companies are adopted. A question on the monitoring of the innovation processes similarly showed that in 75% of cases this was carried out by the top management of the enterprises and at approximately another 10–15% the control was joint – management and the authorities, management and customers, etc.

Apart from the director, the technical director or chief engineer, the traditional second-in-command in the soviet enterprise, may play the active role in developing ideas for innovations, or in rare cases the head of an economic department – chief economist, chief accountant, or specialists from the sales or marketing departments.

Outside shareholders rarely have any direct involvement in the management of the enterprise and so do not appear as the initiators of innovations. However, outside owners, such as banks and investment companies, may intervene in the event of a crisis, in which case they may impose a new management team and initiate some organisational restructuring. The innovation process in this situation is likely to start with the adoption of a development plan for the enterprise or a plan to extricate it from crisis, and successful innovations are carried out according to this plan, in the context and with the support of other management measures. In our case studies the most radical innovation programmes had arisen in such circumstances, with innovation affecting many aspects of the activity of the enterprise. Radical programmes which built on the existing strengths of the enterprise: its technology, the skill of its labour force, the culture and traditions of the enterprise, tended to be much more successful than attempts at a tabula rasa approach to innovation according to an imported blueprint that took no account of the specific features of the enterprise, the history of its development, or its technical and social potential. Innovations introduced by well-established managers tended to be more evolutionary than revolutionary, seldom making radical changes, but were more likely to start from the existing possibilities of the enterprise, its technology and the organisation of production.

The few foreign-owned enterprises among our case-study enterprises were distinguished by the extent to which the owners had initiated the modernisation of the enterprise and introduced fundamental organisational innovations to promote the rapid progress of the enterprise. It was also striking that managers in these enterprises were primarily specialists hired (from outside as well as from within the enterprise) on a competitive basis.

In some cases the idea for an innovation in the enterprise came from a regular customer or a business partner. In addition to conducting market research, many enterprises consult their traditional consumers about desired modifications to existing products and about new developments. Some enterprises organise conferences and exhibitions of production with the purpose of expanding their partner network, as well as to attract potential consumers, or they may meet customers or partners at meetings of regional business organisations. A special case is the initiation of innovation by a parent company which facilitates the updating of technical and technological processes at subordinate enterprises which form part of the same production chain.
Finally, we have examples in which the initiator of innovation is the state. For example, there are state programmes for the conversion of the defence industry which provide financial support for the development of civil production, and some engineering enterprises in Nizhnii Novgorod had benefited from the conversion programme. At a number of enterprises technological, organisational and social innovations are directly connected with the social policy of the local administration (for example, the government of Moscow’s policy regarding the disabled). Finally, in one case the state was the enterprise’s only customer (building electric trains), in the production of which the enterprise was a monopolist on the Russian market. The consequences for the organisation and management of innovation and its results in the ‘one client - one customer’ system were, as would be expected, those familiar from soviet times (a poor quality final product owing to the low demands of the customer).


 The dominance of the initiation of innovation by the directors of enterprises can be considered to be a direct expression of the authoritarian management structure which is a legacy of the soviet past.
 First, in the majority of the enterprises studied, innovations involve strategic questions which come within the responsibility of the director. Secondly, it is only the director who has the kind of very high level connections which are needed to secure the credits or attract the investment which is necessary to implement the innovation. Thirdly, the director tends to dominate all of the external connections of the enterprise, so knows more than anybody else in the enterprise about the activity of similar enterprises in Russia and abroad from which to draw lessons. Fourthly, the predominantly authoritarian character of management of industrial enterprises in Russia means that any innovation initiated by somebody else which is not supported by the director is likely to come to nothing. 
The authoritarianism of the directors in the initiation and realisation of innovation has become even stronger than in the soviet period, since they are no longer subject to the restraint of Party or ministerial structures, while it is rare for outside shareholders to exert effective control. Not only does the director not have to account to external structures, but the internal procedures for the elaboration of innovation projects have also disappeared. Only in a few enterprises do the residues of the Soviet system remain: proposals for drafting the technical development plan were first sent to the production shops, then were discussed by the technical council and finally were adopted by a general meeting of the labour collective. The system that existed in Soviet times of working with ‘rationalisers and inventors’ at the level of the enterprise has completely disintegrated, while the once ubiquitous All-Union Society of Rationalisers and Inventors has disappeared. For all its inherent formalism, this system nevertheless stimulated the exchange of experience and harnessed the creative energies of a significant number of workers who were encouraged to develop their skills and propose innovations. With the destruction of the channels through which initiatives could, at least in principle, flow from the shop floor, the sole subject of innovative initiatives has become the enterprise administration, as a rule in the person of its general director. 


 The freeing of enterprise directors from external and internal influences and constraints has by no means resulted in a purposeful innovation process, based on strategic thinking, the rational evaluation of alternatives and the energetic overcoming of the barriers impeding innovation. It has more often allowed directors to pursue a voluntaristic approach to innovation, relying on an intuitive assessment in which there is often an element of spontaneity. Indeed, the term ‘intuition’ is one of the most widely used in descriptions of the occurrence of the idea of an innovation on the part of the director. The director may see a machine that takes his fancy at an exhibition or in a catalogue, or he may decided to imitate something that he has observed elsewhere, particularly on a foreign trip. In one case the idea came from a potential customer, who found it inconvenient to have to buy components from enterprises in distant regions.
 Often an innovation will be seized on as the solution to a single problem. For example, the search for ideas for product innovation is quite often directed single-mindedly at finding a product whose sale can generate an immediate cash revenue, regardless of whether it is profitable. The same motive can underlie a firm’s creation of its own trade network, its reorientation towards solvent customers or its attempt to get state funding (although the latter often turns out to be provided as offsets or in kind). Spontaneity and an unsystematic character can characterise not only the initial stage, but also the whole process and full extent of innovation. Further, at the same enterprise periods of spontaneity and purposeful regulation of the innovation process can alternate, expressed in the prevalence either of an ‘active’ or a ‘passive’ modernisation policy.

Spontaneity is also engendered by the disintegration of the soviet system of production and dissemination of scientific and technical information, so that nowadays the provision of information about innovations is chaotic and unsystematic. In Soviet times there was a finely tuned system for the collection and distribution of scientific and technical information by special divisions of the ministries and branch research institutes, which circulated more or less detailed descriptions of new technology and which organised meetings at which the material could be discussed and exhibitions at which the technology could be displayed. Now, as a result of the collapse of the branch system of management, this system of dissemination of information has disappeared, though some of the old forms of distribution of information about innovations are still used. For example, exhibitions and business trips are still organised on a more ad hoc basis and quite often serve as sources of information about innovations. In place of the officially produced evaluations of innovations there has been a growth of advertising and publicity material issued by the producers of machinery and equipment. But most often each enterprise searches for the information it needs through its own channels so that the information about innovation available at a particular enterprise is often determined by the experience and connections of its chiefs. It is obvious that the disintegration of the old system of connections of science with production and the absence of information about what is available or is under development, leads to increased costs in searching for the necessary experts or organisations. Quite often they are found only due to a fluke.

The design of innovation : cooperation of enterprises with scientific research institutes and their own research and development facilities

The interaction of industrial enterprises with research organisations is that part of the old scientific and technical system where the processes of deinstitutionalisation and disintegration of the established structures appear in the most obvious form. In soviet times there was an extensive and ramified network of branch science. For all its inadequacies, it did create new designs of engineering and technology. Now many branch institutes have either disappeared, or have reduced their activity to survival mode and have ceased to work on long-term projects. As a result the influence of branch science on production has fallen dramatically. In turn, as noted above, many enterprises liquidated their scientific and design divisions.
 However, our case studies show that although many enterprises now have no contact with scientific institutes and organisations, others maintain or have developed close interaction. Among 16 enterprises that we studied in Belarus, we did not find one case of interaction with a scientific research institute. The Georgian food-processing enterprises, by contrast, work in close contact with related scientific groups, which are concentrated in this former republic of the USSR by virtue of the specialisation of Georgia in the processing of agricultural production. 
Small enterprises and those in foreign ownership tend not to undertake their own development work but to buy-in ready-made components, equipment, licenses, and complete packages of technology and documentation, or copy and adapt foreign designs and technological solutions. Other enterprises rely on their own efforts, using their own development and design, while a third group of enterprises refer to outside organisations and participants for support with the design of their innovations. Alongside the preservation of elements of the old organisation ÍÈÎÊÐ, we have also observed the emergence of new relations.

Those enterprises have to rely on their own efforts which no longer have any connections with the traditional branch research and development organisations but which do not have the money to pay for outside consultants. Many of these enterprises may still have their own research and development departments (or be part of conglomerates which retain such facilities), or they may have to rely on the skills and equipment of their existing labour force (one of our case study enterprises has even created a new design bureau on the basis of the latter). The marketing division may nowadays also be involved at the design stage. Relying on their own resources may deprive the enterprise of access to the most up-to-date design and technology, but it has some advantages, particularly in that the closer integration of design and production simplifies and accelerates the process from conception to implementation of the innovation.
At a number of enterprises the mechanism of preparation and adoption of decisions concerning technical innovations had been preserved from Soviet times. A characteristic example is one of the bakeries that we studied. In the factory’s shops, information is gathered about the condition of the equipment and possible measures for its improvement are formulated. Then this information is transferred to the technical council headed by the director. The enterprise has a laboratory engaged in the development of new products and quality control of production which also prepares proposals for the technical council. A database of ideas for adoption in the technical development plan of the enterprise is established here. However, the realisation of this plan is constrained by the limited financial resources available to the enterprise.
A few enterprises continue to maintain old connections with academic and branch research institutes or with specialist educational institutions, while others establish new contacts, including with new firms. The performance ÍÈÎÊÐ is organised, as a rule, on the basis of contracts with organisations and particular specialists.
 The most active innovators tend to contract consultants from research and design institutes to prepare the technical specifications of a projected innovation which has already been developed by the enterprise. In some cases they may pay directly for the services provided, but in other cases (for example, textile enterprises among our case studies) they may be paid in the form of a share of the product which they can then sell. 

Quite often formal contractual relations with institutes and specialists are supplemented (in some cases are even replaced) by informal advice or informal exchanges of information between enthusiasts who are still working in the institutes and similar enthusiasts in enterprises. Although the branch institutes have been slow to reorganise their activity to correspond to new circumstances, this kind of informal activity shows that there is still a glimmer of life in them provided by enthusiastic scientists and engineers who continue their work amidst the collapse of the system in which they are employed. However, such informal connections between individual enthusiasts hardly provide a secure or stable basis on which to maintain the scientific and technical potential of enterprises and the country as a whole. 

The evaluation of proposed innovations (Business Plans and other forms)

Those enterprises which financed innovation from their own resources and developed the innovation by their own efforts were under no obligation to justify the implementation of the proposed innovation. In such cases the evaluation of innovations, where it was undertaken at all, also tended to be carried out entirely by the enterprise’s own efforts, without bringing in any outside organisations or specialist consultants. The directors consider that the formal preparation of a business-plan in such circumstances is a waste of time. Self-financing is associated with relatively low-cost innovations with a short gestation period. Such innovations often involve spotting and filling a gap in the market, the profitability of which can be estimated without the need for any detailed calculations. Similarly, where outside financing was received on an informal basis, through personal connections, as was typically the case when the innovation was financed by customers and often was the case with state credits, the innovation would be unlikely to be subjected to any rigorous evaluation. As noted above, innovations are quite often introduced for the sole purpose of generating a cash revenue and in such cases producers will implement any innovation which has the prospect of generating some sales, without any detailed prior appraisal of the cost-effectiveness of the innovation.
The situation tended to be very different when the innovation was being financed by a bank, a foreign investor, the parent company or, in some cases, under state programmes. In such cases it is becoming increasingly common for the enterprise to have to apply for investment funds through more formal procedures and to provide a more rigorous evaluation of the proposed innovation. 
To get credit from a domestic bank, it is necessary to provide at least some documentation to demonstrate the basis on which the credit will be repaid, which usually takes the form of a technical and economic evaluation of the innovation. 

In Moscow, Samara and Nizhnii Novgorod regions the administration has adopted a method of competitive financing of innovation projects and of the allocation of local orders (budget funds) through a system of tendering. Investment funds in the coal-mining industry are now also allocated on the basis of investment competitions,
 and some foreign investors use the same mechanism for allocating investment funds. The participation of an enterprise in an investment competition requires a more serious approach to the assessment of the efficacy of the innovation, involving the preparation of a business-plan to establish the profitability of the innovation, a draft of which is then subjected to expert evaluation (risk rating), revision and appropriate registration in special firms.

The preparation of business-plans has become fashionable in Russia, but for the majority of enterprises which are considering an innovation business-plans, in the western understanding of this word, are the exception rather than the rule. Unless the form of the business-plan is constrained by the demands of a competition for investment funds, the term business-plan is usually applied to what are in fact the old forms of engineering-technical documentation of innovation, which often do not include, for example, an analysis of the innovation from the perspective of sales and marketing, or an evaluation of its financial returns. As a rule, the business-plan is developed by the enterprise’s own specialists. Very rarely, outside specialists are brought in to participate in the development of business-plans or the programmes of innovation, usually marketing specialists to provide an economic evaluation of the innovation. 
Most of the enterprises which prepared business-plans did so with the purpose of searching for investors or attracting credits from various sources. In western-owned or oriented enterprises, the practice of business-planning is an integral part of managerial activity and foreign specialists often work alongside domestic ones. More generally, the business-plan provides more of an ideological rationalisation of the innovation project than a scientific justification. Thus it remains a formal document for submission to prospective investors, not one for the management of daily production activity and the monitoring of the innovation process and its results. Some enterprises continue to prepare annual or long-term plans for the development of production, which exist alongside the business-plan. However, as noted above, the realisation of innovations without the development of any kind of business-plan, or within the framework of the traditional kinds of annual plans of ‘technical-organisational measures’ or for ‘technical reequipment’ is very common, reflecting the traditional approach to innovation, when the priorities of management are not so much economic, as engineering and technological. This is not to say that economic documentation does not exist, but enterprises continue here too to use the traditional forms of feasibility reports and financial accounts alongside their technical documentation. The creation of conceptual documents concerning changes in the strategy and technology of operation of the business and financial forecasts are also popular.

Realisation of innovation and the problem of control of the innovation process

In all the enterprises analysed, even when they bring in external specialists and organisations at the design stage, the innovation is realised by the enterprise’s own staff, although better qualified and more active specialists may be hired to carry out a more radical organisational innovation. As a rule innovation is introduced within the framework of traditional management structures, dominated by engineering-technological departments and specialists. The exceptions are those foreign-owned companies in which western management methods have been introduced, although there were a few enterprises in which special divisions had been established to support the innovation process, such as a group and development shop for making prototypes (sewing factory), an artistic council (sweet factory), a bureau for technical and economic analysis, a bureau for work with regions and an information bureau (engineering enterprises).

The modernisation or installation of new equipment is most often carried out by repair brigades or departments in the attempt to reduce costs, while outside specialists may be brought in to carry out more complex works. In the case of imported equipment, the supplier often provides foreign specialists to supervise the installation of the equipment and also provides training for operators. Otherwise, local educational institutions may provide the training required for the implementation of the innovation. In some cases the customers or the local authorities play a role in the implementation of the innovation, particularly as regards sales. 
Our overall impression is that the old system of management of innovation remains largely unchanged in traditional enterprises. Innovation is typically identified with the director, it is spontaneous and unsystematic, oriented to patching holes with the exclusive use of the enterprise’s own resources. The domination of innovation by the director is a common feature of both large traditional and small private enterprises. Such domination can expedite the introduction of the innovation but has obvious potential negative consequences if there are no formal mechanisms of control of the course and results of the innovation process. In the majority of enterprises the director completely dominates the entire process, usually delegating the management of its implementation to the technical director (chief engineer), although sometimes the financial management of the innovation may be delegated to the chief economist or sales manager. In many enterprises the director and his deputies even take charge of all marketing decisions. This is not only a result of the lack of money or the necessary staff, but more fundamentally of the unwillingness of the chiefs to share authority.

Even when there is not a strong director, it is unusual for there to be an effective system of control of the course of the innovation process. The management of the implementation of innovation tends to be traditionally ad hoc, integrated into the normal management procedures without any special accounting or monitoring of the progress and outcome of the innovation. Reports on the progress of the innovation will be discussed at the regular planning or operational meetings of chiefs of the relevant departments, at which decisions will be made pragmatically, without reference to any systematic planning documents. 
Results of the innovation process


 The evaluation of the results of innovation is the weakest part of the innovation process at many enterprises. Technical innovations are frequently evaluated at the level of common sense, without any serious economic assessment. Managers will refer to the expansion of the product range or increased quality, but are at a loss to explain how it has affected the revenue or profitability of the enterprise. When informants were asked to specify the results of their innovation they tended to describe what they regarded as the general achievements of their enterprise (preservation of the volume of production, the skill potential of the enterprise and normal social conditions in the city; improved quality of production; elimination of harmful production; increased competitiveness; increased production, etc.) without making any specific connections with the realisation of any concrete innovation. 
The chiefs of 141 enterprises provided a rating of the results of innovations in response to the questionnaire. Their responses indicate that innovations had a significant impact, although we should note that these changes are not necessarily the direct results of any innovation. Since the period under review was one of stabilisation or even increasing production in the economy as a whole, following a long period of decline, we would expect a majority of innovating enterprises to report positive economic indicators. Table 3 shows changes in indicators of output, production cost, and also employment and intensity of work. 80% of respondents reported that the quality of production had improved, while 33 enterprises reported a simplification of production. The purposes of innovation were said to have been completely achieved in 70% of cases, while only 10 enterprises (7%) declared their innovation unsuccessful.

Table 3: Influence of innovation on various characteristics of the functioning of the enterprises (in % of number responding, N =from 126 to 139)


Increase
No change
Reduction

Change of volume of output
76.5
15.4
8.1

Change of the production cost 
21.4
42.1
36.5

Change of employment of ITR
20.9
55.4
23.7

Change of employment of skilled workers
34.6
46.2
19.2

Intensity of work of the workers
41.9
53.7
4.4

Our case studies included several enterprises in which technical innovations had not led to expected reductions in employment. There were various reasons for this. In the food-processing enterprises employment had already been cut to a minimum as a result of natural wastage in the period of falling production, so that by the beginning of the process of innovation there was nobody left to reduce. Some enterprises sought to save money by buying quite simple, or even obsolete second-hand, equipment which did not reduce the amount of labour needed, and quite often new equipment was installed without scrapping the existing capacity, leading to an increase in the number employed.
 In some of the enterprises which reported that they had reduced employment this was not in any way connected with technical innovation, but was a consequence of the reduction of the staff of auxiliary divisions or the reduction of shift-work and the intensification of labour.

External barriers to innovation

Enterprise directors naturally seek to explain the inadequacies and failures of innovation by external circumstances. The most widespread external barriers to innovation coincide with the factors restricting the development of all enterprises and the economy as a whole. These are financial (the lack of working capital, the difficulty of acquiring funds for investment and the insolvency of customers),
 supply (difficulty of acquiring necessary components, raw materials and high-quality equipment) and institutional (the absence of institutional support for innovation, including that of the state, and market infrastructure). Special problems were created at the time of the research by the crisis of August, 1998.

We have seen above that the main source of finance for innovation is the enterprise’s own resources and the innovation process is quite often disrupted when such resources do not materialise or are unavailable. This may be as a result of the failure to achieve anticipated sales or the failure of customers (including the state) to pay, so that enterprises have to resort to barter or mutual offsets (at one-third of the enterprises surveyed the share of mutual offsets exceeded 70%). Many enterprises depend on public funds to finance their innovations, but it is not uncommon for promised funds not to be provided, or provided only in the form of veksels and other money surrogates.  Financial problems can also arise as a result of increased costs: enterprise directors particularly cited high transport rates and the high cost of electric power and heating. Lack of anticipated funds may lead to the cancellation or to the degradation of projects, for example they exacerbate the tendency to purchase equipment second-hand, to simplify innovation and avoid complex modernisation programmes. 
The August 1998 crisis and associated sharp devaluation of the rouble radically altered the environment in which Russian enterprises operated and so the outcome of their innovation activities. Many of those enterprises producing for export or facing import competition (such as those in the metallurgy, pharmaceuticals, food-processing and building materials industries) benefited, particularly if they had been able to raise the quality to world standards, while the hardest hit were those who bought their inputs abroad or at world-market prices, but which sold on the home market. Many enterprises which had installed imported equipment had financed their purchases with dollar-denominated loans, the cost of which increased sharply. Such enterprises also often had to use imported raw materials and components, because the equipment required specifications which could not be met by Russian suppliers, and they faced a sharp increase in their costs on this count as well. In some cases switching to domestic suppliers reduced costs, but at the expense of a reduction in the quality of production. In other cases such substitution was impossible and production became uneconomic.

Before August 17, 1998, the packages offered by foreign equipment suppliers were very attractive, since they provided not only high-quality equipment, including installation and training, but also reliable supplies of appropriate parts and raw materials, and loans to cover the cost of the whole package. Following the devaluation of the rouble, enterprises began to look more seriously at the possibility of using domestic technology, providing a stimulus to renewed innovation in those industries which could produce substitutes for imported western equipment, parts, components and raw materials, substituted which in many cases turned out to be better adapted to the conditions of Russian production and the Russian consumer market. 
Even after ten years of a market economy, practically all the enterprises that we studied had experienced problems with their supply of raw materials, components and spare parts which had disrupted their innovation plans. Such problems included supply failures, an inadequate range of raw materials and their poor quality. Supply failures were most often connected with the depressed state of the engineering industry, but were also on occasion connected with political factors, as in the case in Kemerovo oblast, where a bakery’s plans were impeded by a shortage of grain which was a result of the price policy of the regional administration. Enterprises in the woodworking and pharmaceutical industries found themselves unable to pay world-market prices for essential raw material and components. There were also cases of prohibitive prices being charged for raw materials by monopoly suppliers. 

Institutional barriers to innovation centred on the inadequacy of state support for industrial development in general and the innovation process in particular. On the one hand, while many enterprise directors welcomed the liberation from state control which had enabled them to initiate innovations and to develop their enterprises using their own resources, the complete collapse of the institutional infrastructure which had supported the innovation process in the soviet period had deprived them of sources of systematic information about the engineering and technological resources which were available within the country. This lack of information was one factor that lay behind the tendency for enterprises to use imported raw material and to buy foreign equipment, substantially increasing their costs. Even before August 1998, many enterprises had decided that technical innovation was uneconomic because they could not afford to incur such costs, deciding that it was cheaper to keep working with the old equipment. The collapse of the old system has also exaggerated the tendency to autarchy, as enterprises incur large expenditure to develop their own projects, instead of relying on specialist research and development establishments (this may be a result of lack of knowledge about the latter, but some directors also complained about the poor quality of their work). 

On the other hand, enterprise directors complained vociferously about those parts of the state system which remained intact. This included the tax system, which impedes innovation by falling so heavily on industrial profits and by providing such limited scope for offsetting expenditure against the tax burden. The customs policy of the Russian state was equally criticised for allowing free entry to the Russian market to imports which displaced domestic production, while imposing heavy duties on imported equipment and raw materials which are not available in Russia. The state system of certification and licensing of new products also remains intact and was identified as a barrier to innovation first, because of demands for significant charges, second, because of the long delays. Finally, given the critical role that local authorities play in supporting innovation, the changing political preferences of the local authority can be a serious barrier to innovation. Such barriers are sometimes related to the intervention of criminal structures. 

Directors of traditional enterprises not only complain about the fiscal and bureaucratic burden to which they are subject, but also about the fact that they face competition from small producers, who enjoy tax exemptions, evade taxes and do not conform to the legal requirements for certification, but swamp the market with cheap, low quality goods which an impoverished population has no choice but to buy. 


Alongside the institutional weakness and inadequacies of the state is the inadequate development of a market infrastructure. This inadequacy is manifest in a number of directions. First, the failure to develop an adequate system of financing of industrial investment and innovation, which leads enterprises to rely on their own resources and on state financing. Second, the former state structures of research and development have not been replaced by private sector provision. The small promotional and consultancy firms which have developed are under resourced: research and development is either carried out on rented equipment, or it is used without payment, on the side, at the consultant’s main place of work. Enterprises complained that these firms tend to be unstable and unreliable. Third, the failure to develop the institutions of competitive distribution and wholesale trade which are essential to the development of a market. We have already noted the problems that enterprises face with being unable to secure supplies, with being charged extortionate prices by monopolists, and with access to markets for their products. The limited development of a market infrastructure also means that producers often have to bear all the costs of marketing their produce, which impedes innovation by confining their ambition to the production of goods which can be sold easily within their local markets. In many cases, innovation involves the establishment by the enterprise of its own marketing organisation, dealer networks and so on, as a further extension of the soviet tradition of enterprise autarchy. 
Internal barriers to innovation

 The main internal barriers to innovation identified in our case study enterprises are the condition of the equipment and the lack of appropriately qualified personnel.
Industrial enterprises have have found themselves in a vicious circle. With the lack of outside finance for innovation, enterprises have to be able to make a profit using their existing plant and equipment in order to introduce significant innovations, but for many enterprises this equipment is so dilapidated and obsolete that it is impossible to produce at a cost and to a quality required to compete on the market. Even those enterprises with a more up-to-date technological base are not in a position to do more than plug the gaps, with partial and fragmentary modernization of the equipment. The narrow specialization of soviet industrial equipment also reduces the flexibility of the enterprises in the expansion of their product range and realization of product- innovation. The more the enterprise has squeezed all it can out of its available capacities over the last decade, the more it will experience restrictions to the realization of new ideas as a result of its out-of-date technical base.

Despite rising unemployment, innovation in industrial enterprises is impeded by shortages of skilled labour. First, skilled workers and high-grade specialists have left industrial enterprises over the last decade, while young people see no future in a career in industry, leading some directors who do not face immediate problems of skill-shortage to be anxious about the future. Second, most enterprises do not have the money either to employ the highly qualified specialists who are needed to oversee the introduction of radically new technology, nor to retrain existing employees, the principal exception being western-owned enterprises for which such recruitment and training is the first priority. Skill shortage is less of a problem in former military enterprises, since they had the most highly skilled specialists and workers in the past, while their innovation has tended to involve the simplification of the technological process. For the high technology enterprises the absence of specialists can be a serious obstacle to the realization of innovations. According to the executive director of one instrument-making firm, ‘money can always be found, it is more difficult to find a high quality specialist’.  

Shortage of skills does not seem to be a reason for deciding not to innovate, but it complicates the implementation of the innovation. Many enterprise directors regarded the skills and work culture of their employees, both old and new, as the enterprise’s prime asset, and quite often also as the basis for the realization of innovations in production. The patriotism of older workers, who had stuck with the enterprise through thick and thin, and were ready to do any kind of work, and the enthusiasm of innovators were also referred to as powerful internal factors encouraging innovation. Most enterprises muddle through as best they can with the personnel they have, by trial and error, but they seem to be increasingly aware of the importance of training for successful innovation.
We have repeatedly noted the deficiencies in the management of innovation, which in many respects can be attributed to external causes, but the inadequate skills and expertise of management and outdated management structures can also be a fundamental barrier to the innovation process. The authoritarian structure of management means that everything depends on the capacities of the enterprise director, but even the best of directors cannot manage without the support of a managerial team able to identify problems and evaluate and implement appropriate methods of resolving them. Conflicts around top management, disagreements concerning the strategy and tactics for the realisation of innovation and the absence of continuity in management policy because of frequent changes of director, can also constitute serious obstacles to successful innovation. Organisational innovations are very likely to provoke conflict within the enterprise as they will affect the relative power and status of individuals and departments, including redundancies and transfers. In one of our case study enterprises such conflicts went as far as a strike.
Conclusions

Innovation is a necessary condition of survival in a market economy. There is a lot of innovation, but most of it is small-scale as a result of financial constraints, dominated by product innovation, which suggests a high degree of adaptation to the market. Our case studies suggest that the main barriers to innovation are the same as the barriers to the more general development of enterprises, connected with the main problems of the Russian economy as a whole. The economy overall has been through ten years of decline, exacerbated by high degree of instability of relative prices, the price level, exchange rates and government economic, financial and fiscal policy. This has made the kind of medium and long-term planning that a rational innovation process presupposes almost impossible.

Innovation in the soviet system was driven by process innovation, embodied in the installation of new production facilities or the modernisation of existing plant and equipment, based on the technical rather than the economic evaluation of innovations. The old system of technical innovation has collapsed, to be replaced by an innovation system that is more market-led, driven by product innovation, with new plant and equipment being introduced in order to upgrade existing products or widen the product range. However, a great deal has not changed: the decision-making process is dominated by the enterprise director to an even greater extent than in the soviet past; limited financial resources and the reluctance to rely on others have reinforced the soviet traditions of autarchy, as enterprises seek as far as possible to rely on their own resources, even to the extent of establishing their own marketing networks; limited resources also reinforce the traditional unsystematic and piecemeal character of innovation, which is based on patching up and filling gaps; the lack of financial accountability for autarchic innovation has also preserved the dominance of technical over economic considerations, expressed in the continued domination of decision-making by the core management team of director, chief engineer and chiefs of production shops. All of these features seem to follow primarily from the self-reliance that is forced on enterprises by the lack of financial resources. Those enterprises which make use of outside finance provided by a western owner, or on the basis of competitive tendering, show a much greater degree of rational planning and evaluation of the innovation process.

The principal barriers to innovation are the absence of financial resources, the unpredictability of the economic environment and the lack of knowledge of alternative possibilities. Despite these barriers, many enterprises show a high degree of initiative and ingenuity in finding ways of using their existing resources to preserve or improve their position in the market. The basis of innovation tends to be the skills, enthusiasm and initiative of the existing workforce. Local authorities often play a critical role in encouraging innovation, providing finance, training, helping with sales, contracts etc., so that the director’s connections with local authorities are often the key to the success of innovation. Integration into a larger structure (a holding company or financial-industrial group) or foreign ownership can also facilitate innovation, but outside shareholders in general play a passive role in the innovation process. 

Technical innovations have been driven by product innovation (quality improving) rather than cost-cutting (and employment reducing) process innovation. Enterprises seeking access to world markets or facing import competition are very serious about raising quality to world standards, but the collapse of the indigenous system of research and development means that the predominant route is seen as matching western standards through the purchase of western equipment, components and even raw materials. Many enterprises which went down this route were severely hit by the devaluation of the rouble following the crisis of August 1998.

The economic and financial constraints faced by post-soviet enterprises present a major barrier to new investment, but innovation involves much more than the installation of new plant and equipment. However, the main organisational innovations have been subordinate to the dominance of product innovation, the most common being the establishment of marketing divisions and employment of marketing specialists and consultants to play a role in the innovation process. There have been very few changes in the forms of production or personnel management, and no cases among our case studies of innovation to improve working conditions. 

Many of the inadequacies of the innovation process are a result of the lack of financial and information resources and the unstable economic and financial situation which determine that the enterprise has to rely on its own resources and tends to persist with the traditional ways of doing things, without being subjected to external disciplines or facing the stimulus of market incentives. Such features of the mechanism of introduction of innovations as the low degree of its formalisation, the absence of a systematic evaluation of projects, control of the course and results, secrecy of information, authoritarianism is frequently a consequence of self-financing, i.e. the reliance on internal resources and the control of the director over the enterprise. 
The general conclusion from the preliminary stage of our research is that the inadequate management of innovation is in part a reflection of external constraints. The shortage of resources and market instability makes rational planning impossible and piecemeal innovation inevitable: a rapid response to opportunities is more important than the careful evaluation of possibilities in such circumstances. The implication is that assistance policies which can improve the external environment are more important than management training programmes. Two specific areas of possible attention are:

1) The indigenous potential for research and development needs to be more effectively harnessed to the demands of a market-oriented innovation process. This could be facilitated by a functional differentiation between the role of technical innovation, which is appropriately undertaken by scientific research institutes and the research and development departments of engineering enterprises; product certification and evaluation and the dissemination of information, which is appropriately undertaken by state or quasi-state institutions; and the supply of domestic plant and equipment, which may be through marketing divisions of engineering enterprises or through specialist sales companies, which need to adopt the western practice of providing documentation, training, supplies, service and maintenance as part of their sales package. 

2) The provision of public investment funds should be on the basis of competitive tendering, with formalised criteria for the evaluation of bids and systematic monitoring of subsequent performance. 

Add reference to OECD report’s recommendations in 1994. 

� The project, entitled, ‘the management of innovation and the modernisation of post-soviet industry’ is supported by the EU’s INCO-COPERNICUS programme for three years, from October 1998 to October 2001, and is being undertaken by groups affiliated to the Institute for Comparative Labour Relations Research (ISITO) in Moscow, Samara, Kemerovo and Syktyvkar, by groups affiliated to the Centre for Labour Market Studies (TsIRT) of the Institute of Economics of the Russian Academy of Sciences in Moscow, Ivanovo and Nizhnii Novgorod, and by groups based in the Tbilisi State University and Academy of Business, Georgia, and the European Humanitarian University in Minsk, Belarus.


� The number of research and design offices in Russia fell by almost two-thirds and the number of people employed by around half between 1992 and 1998. The number of scientific divisions attached to industrial enterprises fell from 449 in 1990 to 276 in 1994, increasing to 342 in 1996 before falling back to 240 in 1998 ([Goskomstat, 1999 #653], p. 469).


� In 1990, 27% of industrial plant in Russia had been installed in the previous five years, by 1997 the equivalent figure had fallen to 5% ([Goskomstat, 1998 #438]).


� The greater simplicity of technical innovation in Russia is indicated by the fact that in 1980 57%, in 1990 62%, but by 1995 only 19% of new machines and equipment were put into production two or more years after their development ([Goskomstat, 1996 #638]).


� Goskomstat Rossii publishes annual data on innovation activity on the basis of the returns made by enterprises on the official Form No. 2-Innovation ‘the introduction of technical innovations by enterprises and organisations’ inherited from the soviet period. Those firms making innovations are identified from their monthly reports and these enterprises make full returns on technological innovation for the year. However, Goskomstat has no means of ensuring that enterprises make such returns and in general the response rate is low so that the official data is of dubious reliability. In Russia in 1997, for example, only 1,218 out of a total of 339,000 industrial enterprises reported any innovation activity ([Goskomstat, 1999 #653], p. 481). 


The Russian Government’s Centre for the Economic Situation conducts a quarterly monitoring of the innovating activity of Russian industrial enterprises which involves 800 enterprises from 11 branches of the economy and 28 regions.


� This is reflected in the collapse of the domestic production of machinery. For example, in 1990 Russia produced 16,700 numerically controlled machine tools, in 1997 it produced 100. In 1990 it produced 556 automatic and semi-automatic lines for the engineering and metal-working industries, in 1997 it produced 30. In 1975 it had produced 3,899 spinning frames, in 1997 it produced 30 ([Goskomstat, 1998 #438]). 


� A recent survey noted that ‘a large portion of real investment is made without anticipation of any returns at all’ [Batyaeva, 1999 #654], p. 12).


� 81% of respondents to the Russian Economic Barometer surveys in 1998 identified lack of financial resources as one of the three major factors limiting innovation, 46% identified the high cost of equipment, 38% their high indebtedness, 24% the high cost of borrowing, 16% their excessive production capacity and only 4% the low rate of return on investment projects ([Batyaeva, 1999 #654], p. 15).


� According to the monitoring of innovation carried out by the Centre for the Economic Situation, the main source of finance is the enterprise’s own resources. The use of credit and loans and of foreign investment has declined for a number of reasons. 


� There have been many scandals in which new owners have acquired large shareholdings against the promise of investment which has never materialised.


� In one case the director referred to this directly, but without any further explanation. In another case it remained unclear who was supporting an enterprise which was in debt on every count, including for five months’ unpaid wages. Despite its desperate situation, this enterprise supported a scientific research laboratory and experimental production facilities which were constantly engaged in developing, introducing and modifying new kinds of products, the cost of which in 1998 amounted to 5% of the total spending of the enterprise. It should be added that the effectiveness of this activity was limited so that the shadow source of financing did not actually facilitate the success of innovation in this enterprise.


� At the same time, since the basis of the report on the management of innovation in the enterprise was an interview with the director, deeper investigation might show that the director’s role has been exaggerated to some extent. 


� The director of one case study enterprise admitted that the innovation had been introduced into his factory as a result of a bet that he had made with a friend who was director of another enterprise.


� One in five Russian enterprises has faced this problem (Ãàïîíåíêî Í. Èííîâàöèè è èííîâàöèîííàÿ ïîëèòèêà íà ýòàïå ïåðåõîäà ê íîâîìó òåõíîëîãè÷åñêîìó ïîðÿäêó / Âîïðîñû ýêîíîìèêè, 1997, ¹9, ñ. 90). Only 10% of enterprises carry out scientific research, 2,5 % do research and development , 15% do experimental-pilot work.


� We found some examples of the use of new research and development consultancy firms, but our respondents complained of the unreliability and instability of such new firms.


� Our case studies indicate that in other branches this mechanism is less formalised than in the coal industry. As an example, we can cite a story told by some managers, of how at the last moment they ‘intercepted’ equipment and money destined for careless competitor-colleagues. We can call this strategy of receiving state support ‘swimming with the dominant stream’.


� The Russian Economic Barometer surveys found that ‘investment activity helps Russian industrial enterprises in keeping their relatively healthy financial position in 52-59% of all cases, allows to improve it in 15-21% of cases, and leads to deterioration, in 23-26%. In other words, investment activity has been largely inefficient’ ([Batyaeva, 1999 #654], p. 14).


� Some enterprises provide employment for disabled workers and there it would be inappropriate to introduce labour-saving innovations. In such cases the technology and product range are selected as appropriate to the employment capacities and needs of the employees.


� According to the survey of the chiefs of industrial enterprises conducted as part of the monitoring of the Centre for the Economic Situation, the principal factors impeding innovation in the first half of 1996 were the inadequacy of their own financial resources (90% of respondents), insolvent customers (53%), and also the unacceptable conditions for credit and investment (40%). Apart from these, such factors as the lack of foreign investment and the absence of demand for the product were noted. (Ãëèñèí Ô., Âîðîíèíà Ã., Ìàëîâ Í. Èííîâàöèîííàÿ äåÿòåëüíîñòü ïðîìûøëåííûõ ïðåäïðèÿòèé Ðîññèè â 1996 ãîäó. Âîïðîñû ñòàòèñòèêè, 1996, ¹ 12, ñ.43).





