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[bookmark: _Toc388537716]Abstract
Nowadays, the problem of improving financial performance is exacerbating for a firm that aims to increase value and attract investors. At the same time, the approach, according to which it is considered that companies involved in cooperation with other market players gain a competitive advantage, has become popular among scientists and practitioners. This paper is devoted to the identification of the differences in the influence of company's participation in inter-firm relationships on financial performance between European Union and Russian companies. In order to conduct the empirical analysis, we used data for 823 EU and 556 Russian firms, for the period from 2004 to 2011. Using Hausman-Taylor method, we revealed that participation in inter-firm relationships increases Economic Value Added of both European and Russian companies if analyze this relationship during 8-year period. However, some differences in the effects of cooperation between EU and Russia with regard to particular stages of the economy cycle, i.e. growth, crisis and recovery periods were found. In Russia inter-firm cooperation stimulates financial performance in the growth period more intensively than in the crisis times, while the influence becomes negative in the recovery period. In EU, in turn, cooperation drives EVA both in the prosperity and recession periods, being more intensive in the crisis, and has statistically insignificant influence on financial performance after crisis.    This implies that financial results of cooperation may be highly sensitive to the environment and economy conditions under which the phenomenon is tested, so future researchers should take it into account. From the practical point of view, our findings prove that it is beneficial for investors to put money in companies which are engaged in the long-term partnerships rather than isolated firms. At the same time, managers and directors of such firms should undertake additional control measures to avoid opportunistic behavior of its partners in the crisis and recovery times, especially in Russia.


[bookmark: _Toc388537717]Introduction
Deep transformation of the modern world is manifested in the radical change of social and economic relations. This led to the appearance of various inter-firm cooperation forms: networks, alliances, conglomerates, clusters, etc. Such phenomenon shifted the standard firm-management concepts, and the assumption that the financial result of the company depends entirely on the optimization of its individual actions was refuted. (Rademakers, 1999)
Inter-firm cooperation has been previously studied in the framework of such disciplines as industrial organization, economic sociology and corporate finance, which reflects the complexity and width of the subject. There is a wide range of research discussing the types of cooperation that are now available to firms, reasons which may lead to the decision to form a partnership and potential advantages for a firm participating in such relationships. (George et al., 2002; Ritala and Ellonen, 2010; Wu and Callahan, 2005) In general, researches consider cooperation as a strategic competitive advantage of the company which may provide access to such additional features as knowledge and technology, allow economies of scale and help to reduce risks. (Singh and Power, 2009; Ritala and Ellonen, 2010) Moreover, according to several researchers, cooperation with other organizations may be one the ways of improving firm’s financial performance and driving companies’ value. (Bayona et al., 2001; Gibson et al., 2011) 
However, still not all empirical studies prove the exceptional benefits of inter-firm cooperation. For example, is was shown that cooperation in some cases damages industry as well as particular companies’ development and prevent competition through collusion and monopolistic cartels. (Dahan et al., 2006) Additionally, there is an opinion that positive outcomes of cooperation practices are highly sensitive to particular conditions as Nieto and Santamaría (2007) proved that partnership may damage novelty of innovation in case when company tries to cooperate with a competitive firm, while this relationship is positive for a vertical cooperation.
We support the opinion that benefits of inter-firm cooperation prevails its negative sides, especially when talking about company’s financial performance. At the same time, we favor the idea that conditions of when and where the analysis of this phenomenon is conducted may significantly influence the way how cooperation affects financial performance. So, in the present paper we will, firstly, pay attention to inter-firm cooperation in countries with different macro- and microeconomic as well as financial conjunctures, such as Germany, Italy, France, Spain and the UK, which represent the European Union and are considered to be developed, and Russia that is still developing. The difference in the economy development stage leads to the diversities in business processes, so cooperation may have various consequences for firm’s performance as well. Secondly, it is of a particular interest to study the inter-firm collaboration return on company’s performance in crisis times, as well as before and after the recession, because we assume that financial results of cooperation in Russia and EU may vary dramatically depending on the general state of economy. 
Thus, the research question of current paper is: “How does the influence of inter-firm cooperation on financial performance of the company change under various economy conditions and environment?” 
It is highly relevant nowadays to study the effects of collaboration on performance as world economy experienced a severe recession in 2008-2009 and there is a need for firms to develop a new and, at the same time, effective crisis and after-crisis management strategies and cooperation may be one of them. This research is topical for potential investors as knowledge about whether inter-firm cooperation drives financial performance of a company and, additionally, how country and stage of economy cycle influences it, is essential in the process of making investment decision. Moreover, the proof that inter-firm cooperation has positive impact on performance may also help managers and consultants of those companies which try to decide if they want to arrange a cooperation agreement or not.
According to the research design, paper is divided into five parts. To make the argument about the importance of inter-firm relationships more convincing, it is essential to start with the study of special features of the inter-firm cooperation phenomenon through the literature review. It is followed by a description of the hypotheses and discussion of the possibility to use econometric modelling, namely, Hausman-Taylor method, to validate them. Then, we discuss the database collection approach and analysis of the obtained data for Russian and EU companies, as well as chosen variables and analytical form of the model. The forth part covers the estimation results, hypotheses testifying and discussion part. In the fifth and last part we discuss the conclusions, limitations, delimitations and future directions of the research.


1. [bookmark: _Toc388537718]Literature Review
Present paper concentrates on the impact of inter-firm cooperation on company’s performance in different countries and economy conditions, such as crises. Since the idea that financial performance may be influenced by the presence of partnership between companies has been developed not so long ago, the issue has not yet received an unequivocal appraisal of the academic society. That is why the literature review concentrates on the concept of inter-firm cooperation and influence of long-term partnerships on a company and its performance.
In this section we will, firstly, focus on a review of inter-firm cooperation phenomenon, various definitions and classifications of inter-firm cooperation are discussed. Additionally, attention is paid to the diversities between different types of partnerships. Secondly, we will consider what potential results cooperation may have on a company and its performance. Then, we will give a more detailed look at the financial performance of a company, how cooperation influences it and what contradictions it may cause. 
[bookmark: _Toc388537719]1.1 Inter-firm Cooperation Phenomenon: Types and Definitions
In a few past decades, inter-firm collaboration has become quite popular issue in the literature devoted to organizational management, corporate finance, economic sociology and other spheres. All these disciplines study inter-organizational cooperation from different aspects and try to find answers to different questions, such as: how to govern the partnership, what is the impact of cooperation on a company, how partnership agreement influences employees of participating organizations and so on. As a result of such variety of purposes and concepts, there is no single generally accepted definition of the term “inter-firm cooperation” as these disciplines study the phenomenon from different sides and authors often use particular and the most suitable forms and, hence, definitions of inter-organizational cooperation in their analysis. 
This variety of cooperation types includes such forms as industry clusters, business groups, strategic networks, joint ventures, R&D partnerships, alliances and strategic alliances, supply chains, etc. Table 1 contains information about how cooperation has been perceived by different authors in both latest and most influential works on the topic.
As we see, although there are several types of cooperation (and the list of forms presented in the table is not exhaustive), they all share the same characteristics and features, namely:
a) partnership of two or more firms which remain autonomous;
b) shared goals;
c) mutual control over activities/resources/assets.
Table 1 
Classification by different types of cooperation
	Type
	Definition
	Authors

	Industry clusters
	a set of interconnected organizations supporting innovation in a particular industry or sector of the economy
	Audretsch and Feldman, 2004

	
	a group of firms that are specialized by sector, or related industries located in geographically near to each other
	Kongmanila and Takahashi, 2009

	Business groups
	coalitions of firms from multiple industries that interact over long periods of time and that are distinguished by elaborate inter-firm networks of lending, trade, ownership and social relations
	Keister, 2007

	(Strategic) Network 
	a select, persistent and structured set of autonomous firms engaged in creating products or services based on implicit and open-ended contracts to adapt to environmental contingencies and to coordinate and safeguard exchanges 
	Jones et al., 1997

	Joint ventures
	organizational units created and controlled by two or more parent-companies and as such they increase the organizational interdependence of the parent companies.
	Hagedoorn, 2002

	R&D partnerships
	specific set of different modes of inter-firm collaboration where two or more firms, that remain independent economic agents and organizations, share some of their R&D activities.
	Hagedoorn, 2002

	Strategic alliances
	voluntary cooperative inter-firm agreements aimed at achieving competitive advantage for the partners 
	Tushar K. Das and Teng, 2000

	Alliance
	voluntary agreement between firms involving exchange, sharing or co-development of products, technologies or services
	Gulati, 1998

	Supply chain 
	strategic coalition of two or more firms to facilitate joint effort and collaboration in one or more core value creating activities
	Maheshwari et al., 2006


Note: Definitions adopted from the research papers by authors presented in Column 3
Moreover, inter-firm cooperation types may be distinguished by market agents with whom this agreement is established. According to this classification, we may consider three types of partnerships: vertical (with customers and suppliers), horizontal (with competitors), which is also called coopetiton, and diagonal (with firms and organizations operating in other sectors). (Rademakers, 1999) 
Vertical cooperation is an arrangement between producers of complementary goods and services or long-term agreement with buyers to purchase several consignments. Partners in such relationships have a fundamental interest to stay loyal in order to gain the highest gain. Horizontal cooperation, in turn, is rather peculiar type of cooperation, as it combines two completely opposite paradigms: competition and cooperation. It may be defined as an agreement between producers of substitutes to cooperate, through which firms establish mutual obligations, implement a process of joint adaptation and combine their value. Contradiction between the cooperative and competitive type of interaction is integrated in organizations involved in competitive partnership, and therefore the adoption of contradictions and consistency of organizational goals is the main organizational stages in the process of creation and maintaining a competitive cooperation. Diagonal partnerships are relationships between firms from different industries, or between companies and such organizations as universities, hospitals or governments. 
Additionally, we may differentiate cooperation by its motives, which may be strategic or efficiency increasing. Strategic incentives include joining products and skills, getting of the market share, knowledge acquisition, lowering information asymmetry, etc. From an efficiency viewpoint, considerations as decreasing transaction costs, achieving economies of scale, and improving financial results may be the drivers of collaboration agreements. (Bayona et al., 2001; Patrakosol and Olson, 2007; Sanz Menéndez and García, 1997) We will discuss these motives in more detail in the next part of this chapter.
After the analysis of different classifications and narrower definitions of cooperation, we may conclude that, despite some differences between them, it is possible to research inter-firm cooperation in its general sense, rather than focusing on a particular type (as most of the authors previously did) due to the contiguity of their definitions. We also educed that it is better to concentrate on such collaborations, which are built on a formal legal contract (e.g. alliances, holdings, clusters, and so on) as such relationships are easier to track and analyze. 
Summing up, cooperation may be broadly defined “as the establishment of long-term relations between legally and economically independent market agents.” (Ginevicius, 2010) This definition reflects the general idea of the cooperation phenomenon and allows us to move on the next part and study what motives and expectations firms consider while considering cooperation opportunities.
[bookmark: _Toc388537720]1.2 Potential Impact of Cooperation on a Company
In this part of our research we discuss the incentives (motives) which the company takes into account making decisions about cooperation, and dimensions, namely, operational, organizational, technological and financial, through which collaboration may affect company. It should be noted that the existing number of research papers devoted to the topic of inter-firm cooperation shows that this phenomenon is still looked as from positive as well as negative point of view. 
Most part of papers reflects an opinion of scholars as well as practitioners that companies can get a number of advantages through the cooperation agreements. Generally, it is considered that cooperation enhances the competitive power of companies and facilitates industry development. (Feldman et al., 2005) More formally, the motives of cooperation and, respectively, its potential impact on a company, can be explained in terms of the following three approaches: resource-based, transaction costs and knowledge-based.
According to the resource-based concept, the firm represents a unique resource base, and its association with the set of another entity’s resources, in turn, is the primary motivation for the joint activities of the enterprises.(Conner, 1991) This is connected with the fact that most of resources are considered to be firm-specific and hard to imitate as well as possessing such features as low mobility and lack of substitutes, which makes companies heterogeneous in terms of their resources. (Tushar K. Das and Teng, 2000) So, firms which operations are closely related with the presence of a huge amount of various resources, including capital, materials, qualified personnel, etc., often experience severe difficulties while accessing all the required assets. Some research showed that if the company is acting alone, the process of obtaining resources is largely expensive process requiring a lot of time, while developing long-term agreements with other market players may help to solve the problem of scarce resources and benefit all partners involved in the partnership.(George et al., 2002) In this case, cooperation acts as the way to reduce uncertainty and risk, as well as to gain access to the resources of other companies. (Pfeffer and Salancik, 2003) 
Even though authors studied the resource-based view on inter-firm cooperation using different terms, for example, property rights concept (Ramanathan et al., 1997) or the organizational capability perspective (Madhok, 1997), the general reason to enter cooperation agreement is to aggregate, share, or exchange essential resources with other companies when these resources cannot be efficiently received through usual market trade. All in all, cooperation established because of resource-based incentives mostly connected with the desire of a firm to increase its value through the attempt to find the optimal and most effective combination of resources. (Tushar K. Das and Teng, 2000). That is why this approach is widely used while explaining cooperation initiatives in industrial sectors where technological synergies help to increase value of a company and stimulate the improvement in performance through stimulation of production and also to comment on the inter-industrial collaborations. (Franco and Haase, 2013)
Additionally, the motive for creating long-term inter-firm relationships may be a reduction in costs associated with the transfer of ownership, i.e. transaction costs. This arises, for example, in the relationships between the company and its suppliers, even if they are considered to be reliable and loyal. In this case the company is forced to develop detailed, often requiring assistance of professional lawyers, contracts, in order to protect itself from opportunistic behavior. In case of inter-firm alliances, on the other hand, the cost of protection against opportunistic behavior may decrease due to the fact that companies act as one unit, and the final result depends on the contribution of each partner in the activities of the partnership.(Oxley, 2009)
Previous two theories explain the tendency of firms to cooperate through desire of a company to increase its resource base or reduce transaction costs are considered to be classic, while the knowledge-based approach is a newer and more modern concept. This approach has been developed from the resource-based view on the cooperation formation and states that external linkages with other market agents, such as competitors, suppliers or academic and science institutions may act as a conduit to technological knowledge access, causing its sharing rather than hostile acquiring or theft through industrial espionage. (Grant, 1996) Access to knowledge may be considered as the dominant reason for the development of long-term partnerships within the knowledge-intensive manufacturing enterprises in such sectors as pharmaceuticals, aerospace, telecommunications or in service industry, which is also highly knowledge demanding. (Grant and Baden-Fuller, 2004)
While explaining the benefits of cooperation in order to access knowledge, authors mention such factors as, for example, simplified process of knowledge exploration. Firms in collaboration may get access to the already existing developments of partners or, alternatively, share R&D costs which decreases knowledge creation expenses of each partner. It was also empirically proved that cooperation with various types of partners leads to the diversity of knowledge networks and increases the probability of achieving innovation because of the variety of knowledge to be shared. (Tsai, 2009) Secondly, partnership agreements lead to more effective knowledge application. The effectiveness of exploitation increases as acting in collaboration, in general, improves the ability to integrate different types of knowledge when separate ﬁrms specializing in different areas of knowledge linked by some well-established partnership contract. Moreover, cooperation improves the ability to utilize knowledge to its full capacity which is also important for more productive knowledge application. (Grant and Baden-Fuller, 2004)
	Despite all the positive factors of cooperation that we mentioned above, there is evidence that inter-firm cooperation may have negative impact. For example, authors who try to discredit inter-organizational collaboration say that it damages industry as well as particular companies’ development and prevent competition through collusion and monopolistic cartels. (Dahan et al., 2006) Moreover, it was shown that positive expectations from cooperation practices are highly sensitive to particular conditions. For example, Nieto and Santamaría (2007) proved that partnership may damage novelty of innovation in case when company tries to cooperate with a competitive firm, while this influence is positive for vertical cooperation. Additionally, Goerzen (2007) who studied repeated partnerships showed they have negative effect on firm’s performance especially in environments with great technological uncertainty. This may mean that there is a possibility that for different economy conditions (such as crisis/non crisis) and/or for countries with various features (developed/developing) the influence of inter-firm cooperation on companies may differ.
[bookmark: _Toc388537721]1.3 Inter-firm Cooperation and Financial Performance 
	The review of cooperation motives presented above makes believe that when firm arranges a cooperation agreement, it is governed only by the fact that it will be able to improve the activities associated with the particular dimension, for instance, to get more resources or to decrease transaction costs. However, the financial projection of each strategic decision is one of the most important for a firm, since the main purpose of the enterprise is obtaining returns on investments, achieving profit targets and increasing the value of the enterprise. (Richard et al., 2009) These objectives and indicators are resultant, i.e. reflecting how the company has performed in other non-financial aspects, as showed in the financial result. As a result, all the goals and targets of other components should be linked to one or more objectives of the financial component. That is why firm considering the partnership agreement is often concerned about how this collaboration will affect its finances and performance in the first place. (Lahiri and Narayanan, 2013)
	At the same time, the idea that company’s performance may not only depend on tangible resources such as machinery or inventory, but also on intangible assets, which are usually not included in financial statements has recently received much attention. A number of research papers indicate a significant proof that intellectual capital, which is intangible, influences profitability. For instance, (Chen et al., 2005) empirically proved that intangibles like education on personnel (human capital), brand power (relational capital), innovative activities (structural capital), etc. create financial efficiency, increase productivity and drive financial performance and company’s value. 
Inter-firm cooperation is also a kind of intangible asset because we cannot correctly display most of the established networks and partnerships in the balance sheet due to evaluating difficulties of this asset. (Hitt et al., 2002; Carmeli and Schaubroeck, 2005; Welbourne and Pardo-del-Val, 2009) According to some authors, inter-firm cooperation may be referred to as a part of relational or network capital, which is a set of key characteristics and synergies that company acquire from resource capabilities of corporate collaborations, including business-to-business relationships, internal networks and strategic cooperation. (Hitt et al., 2002; Carmeli and Schaubroeck, 2005; Welbourne and Pardo-del-Val, 2009) 
	As a result, the idea that cooperation activities may potentially influence a financial result or firm’s value was developed. One of the first researchers, who assumed this fact, was Michael Porter. He investigated “value chains” through which the value is generated by a vertical chain formed from resource suppliers, within firms and, then, buyers of goods and services. (Gartner and Porter, 1985) There is also a more contemporary research made by Anand and Khanna (2000) who proved that companies tend to create more value through the joint-venturing (which is one of the inter-firm cooperation types). Additionally, what is more important for us, in previous studies there were several attempts to determine the impact of firm’s cooperation with other market players on its financial result. For instance, George, Zahra, and Wood (2002) showed statistically significant positive impact of the company cooperation agreements with universities, while Clement et al. (1997) identified a positive effect of alliances on firm’s financial performance (revenue growth) in the sector of private medicine. 
	However, there is still a possibility that these relationships can have no influence on firm’s performance at all or even significantly weaken a company, for example, when participants of inter-firm collaboration have to provide sufficient support, including financial help, to its partners. This argument was verified by several authors. For instance, in the already mentioned research by Clement and co-authors, they could only prove the positive impact of cooperation on the increase in net revenues, while cost control did not become more effective, as well as there was found no increase in cash flows of alliance members. Additionally, Chen et al. (2005) proved that the influence of relational capital and, hence, inter-firm relationships is small, negative, and not significant for such financial indicators as ROE and employee productivity. 
	Taking everything into account, we may say that even though the idea of considering inter-firm cooperation as a driver for corporate performance is not new, there is still some nonconcurrence of authors’ opinion about the accuracy of such statement. This may be connected with the fact that researches studied the phenomena on various markets, countries or industries and in various time periods, used different measures of financial performance. (See Table 2) Thus, to solve this problem, in current paper we aim to simultaneously analyze several countries which differ in environments and conjunctures, offer universal and most appropriate indicator of financial data and use a longitudinal database which covers several movements of economic cycle in order to escape inaccurate conclusions. 
Summary for literature review part: 
	We studied the literature devoted to the motives of establishing partnership agreements and what potential positive impact of cooperation is meant by each of them, namely, increase of value and driving of performance in resource-based approach, decreasing of opportunistic behavior in transaction-cost approach and stimulation of innovations in knowledge-based approach. At the same time, we identified authors who argued this advantages and found proof that the influence of cooperation may be negative. Deeper research of the cooperation impact on financial performance proved this idea that that there is still no consensus on the question about how inter-firm cooperation influences performance. 
	Moreover, previous research concentrated only on the analysis of this issue on local markets and authors did not make attempts to compare cooperation effects between countries and we also found that cooperation result is highly sensitive to changing conditions such as type of a partner, industry features or economy conjuncture. This shows that in spite of growing attention to the topic and the increasing relevance of inter-firm relationships for the companies, there is still not enough empirical research which evaluates the role of cooperation in company’s financial performance, especially under emerging economy or crisis conditions. 


2. [bookmark: _Toc388537722]Research design
In this part we mainly concentrate on the empirical research of inter-firm cooperation and its influence on companies’ performance. In the previous section we showed that there is still an inconsistency in the results authors got while analyzing the link between financial side of company’s performance and firm’s participation in partnership agreements, disagreement in the choice of most suitable and universal financial performance measure as well as lack of comparative researches for various countries. So, framework of our research is supported by the aim to overcome all this difficulties.
[bookmark: _Toc388537723]2.1 Case-study Analysis vs Econometric Modelling
In general, there are two methods of analyzing the link between inter-firm cooperation and indicators of firm’s performance. The first method is a case-study analysis, which may be characterized as a deep study of a particular firm or a small group of companies. This approach allows identifying key features of the phenomenon of interest, analyzing financial statements deeply and considering the views of representatives of studied companies, as well as the historical components of their activities. For example, case-study was a suitable method for analyzing the opportunism connected with inter-firm relationships. Authors researched forms, outcomes and solutions for opportunistic behavior using examples of particular companies, such as Xerox, Mary Kay, Taco Bell, etc. (Kenneth H Wathne and Heide, 2000) However, there are some limitations of this methodology. Firstly, it does not allow a researcher to study the phenomenon in general, as analyzing a particular company or even a small group of companies is not considered to be representative for the whole industry or country due to the big number of special and unique features of each particular organization. Secondly, this kind of research is very expensive and time-demanding. (Hadjivassiliou et al., 2011) 
The alternative way is to implement econometrics in order to specify the statistical relationship that is believed to hold between indicator, like inter-firm cooperation, and other parameter, such as financial performance. This method provides researcher with the ability to analyze big amounts of data and to draw conclusions that can be transferred from the sample to general population that it why almost all of the previous studies used this methodology. Particular methods of econometric analysis used in the research of inter-firm relationships include factor analysis, multivariate analysis of covariance, principal component analysis, fixed-effects panel data model and so on. (See Table 2) Despite all the limitations of econometric techniques, which may arise from violation of the required conditions of random sample, inclusion of extra or omission of needed variables, etc., this method is implemented in this paper because of several apparent advantages, such as, for instance, low cost of database collection as information about most part of needed indicators is publicly accessible and, secondly, the wide set of analytical tools is available. 
Thus, in this paper, we conduct a quantitative study of inter-firm cooperation phenomenon using an empirical database and econometric modelling techniques with a special attention to the comparison of cooperation effects on financial performance in two different regions. The reason of such idea to arise is that nowadays a cornerstone of almost all investors is the answer on question which company/country/region is the best place to put money. By conducting a simultaneous analysis of both influence of inter-firm cooperation on company’s performance and differences of this impact between various countries, we will be able to approach the answer to this question. In order to make a comparative analysis more interesting and meaningful, we have chosen to study inter-firm relationships in the framework of Russian and EU market. These two regions are characterized by different economy environments as Russian market is considered to be developing, while the European Union economies are advanced. This leads to the different tendencies in companies operations, strategies and reactions on various events and factors, such as inter-firm cooperation activities which are the phenomenon of interest in current paper. To analyze whether there are any differences in these regions, we also made a comparison of the general cooperation tendencies in both Russia and EU. We found that there may be diversity in the attitude to cooperation and its intensity in these two regions which may be explained by several factors. 
In Russia inter-firm cooperation may be considered as a new phenomenon. This is connected with a long history of centrally planned economy regime which was displaced by market system only in 1992. The scale and preciseness of central planning in the Soviet Union predetermined low degree of cooperation tendencies of Soviet enterprises as companies had no real information about the situation in the economy (this information is accumulated in the central economic agencies and ministries). Their experience of interactions with other enterprises was limited by conformation of production and delivery conditions; only in the rare case they could form cooperative economic ties through the five-year plans. (Malle, 2009)
Since Russian economy entered a new stage of development in the beginning of 2000, companies operating in this market have realized the importance of strategic partnerships as tools for increasing competitiveness and raising investments. (Butler, 2009) Thus, in 2012 in the framework of the "Open Innovation" forum representatives of the Russian and world high-tech industry, government agencies, key economic agencies, academics and experts in the field of innovation development signed a number of significant agreements. Examples of cooperation agreements in Russia: Kazan National Research Technological University and JSC "Aeroflot", Megaphone" and Ericsson, Huawei Technologies and holding RTI, organization of the Union of pharmaceutical and biomedical clusters. [82]
However, because of a harmful period for Russian economy in 1980-1990 years, many companies still has low level of trust in other market agents and cannot carry out joint investments and projects properly because of the lack of relevant experience. This tendency is frequently observed in the emerging economies. (Humphrey and Schmitz, 1998)
European countries, in turn, have a long history of cooperation activities. An evidence of a big variety of relationships between manufacturing companies in Germany, Great Britain and Italy was found in the early-seventies of 20 century.(Lane and Bachmann, 1996; Putnam et al., 1993) At the same time more stable conditions and easier access to the necessary resources in the developed markets may lead to the decreased willingness of European companies to arrange long-term agreements. Moreover, governments in advanced economies more actively promote fare competition and support an extensive antimonopoly policy, which often restrain companies from arranging long-term relationships.(Huggins, 2001)
Summing the aforesaid arguments, we may say that both Russia and EU are characterized by a presence of companies which participate in inter-firm cooperation as well as reasons stopping enterprises from long-term partnerships agreements, which implicates the relevance of the current study which analyses the link between collaboration and financial performance in these regions.
[bookmark: _Toc388537724]2.2 Hypotheses Development 
After determination of the research method and substantiation of chosen research objects, namely, Russian and EU markets, we may settle down to the hypotheses development in order test the impact of cooperation agreements on firms’ performance. 
Firstly, we seek to test what is the impact of inter-firm cooperation on financial performance in different regions when tested on the extended time-horizon (8 years). The development of these set of hypotheses connected with the fact that previously inter-firm cooperation return on companies’ performance was mostly tested on the paneled datasets. Authors analyzed cooperation effects in the advanced and developing countries using samples seizing data for 5-12 years. For example, Lahiri and Narayanan (2013) tested the hypothesis that participation in the alliance may have an inverted U-shaped impact on the Net Income indicator using USA companies’ data from 1991 to 2002 year. Their study resulted in the rejection of their assumption, because empirical model showed a linear positive connection between alliance agreement and firm's performance. Jiang and Li (2008) studied cooperation of German companies in the learning activities during 2000-2005 years and proved that inter-organizational learning is beneficial for partnering firms. However, papers with the similar research design not always gave confirmation of positive relationship between inter-firm cooperation and financial performance if looking at extended time-horizon. For instance, Lavie (2007) while analyzing USA companies in 1990-2001 could prove that only in part of inter-firm collaborative coalitions (marketing and financial) there is an evidence of performance enhancement, while cooperation of human and technological assets does not affect performance. Additionally, Lee et al. (2013) showed that horizontal alliances seem to have negative effect on the increment of firm value in Korea during 2001-2007.
As for the current research, we expect that for both Russian and EU firms, collaboration had positive effect on companies’ finances if analyze it during an extended time-horizon of 8 years. It may be explained by the fact that according to the literature review cooperation has more advantages that disadvantages, including enhanced resource base, decreased transaction costs and growth in knowledge assets through the combination of individual actions into collaborative activities. (Tushar K. Das and Teng, 2000; Grant and Baden-Fuller, 2004; Oxley, 2009) We expect that in 8-years period these factors prevail over other possible negative events connected with influence of cooperation on company’s finances, such as danger of company’s development moderation and growth of financial or operational risks.
Hypothesis 1a. Inter-firm cooperation is a driver for a company’s performance in EU during an 8-year period.
Hypothesis 1b. Inter-firm cooperation is a driver for a company’s performance in Russia during an 8-year period. 
At the same time, we expect that dividing panel data on the periods, according to the stage of economic cycle may vary the impact of cooperation on performance in EU and Russia. Previous research did not make any attempts to concatenate the analysis of inter-firm cooperation consequences depending on the stage of the economy cycle, but there is a number of studies which based their empirical tests not on the longitudinal panel dataset, but on the data covering shorter periods of time, or even one year (See Table 2). So, we developed the second set of hypotheses.Growth 
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Figure 1 Hypothesized influence of time-period on the link between cooperation and performance

We assume that for EU which is represented by countries with advanced economies, the highest effect of cooperation on company’s performance is observed in the crisis times compared to the growth and the recovery period. This is connected with the fact that in developed countries companies are more predisposed to get the most essential advantage from shared resources and assets in the hardest times, which reflects the general practice of more effective crisis management in advanced economies.
Hypothesis 2a Cooperation in the crisis period has highest impact on firms’ performance comparing to growth and recovery period for EU companies.
We consider that in developing country, in turn, growth period of the economy is characterized by more intensive influence of cooperative activities on financial performance than in crisis times. This is connected with the specific position of companies operating under conditions of developing country. It is considered that such companies are also in the process of permanent extension and they make less risky strategic decisions than firms in advanced economies. (Tarun Khanna and Krishna G. Palepu, 2006) So, we assume that in crisis times such companies will level down the joint activities in the sphere of their partnership agreements, for example, only to marketing operations rather than cooperative production arrangements. As a result, it is expected that the impact of inter-firm agreements on financial performance remains positive in crisis times, but decreases in the comparison with growth stage.
We also expect that in the developing country inter-firm cooperation may influence company’s performance negatively during the recovery period. This assumption is connected with the fact that during and after a general downturn Russian companies are likely to implement such measures as selling out of assets, redundancy and chaotic curtailment of expenses policy rather than strategic crisis management decisions. (Malle, 2009) These steps, in turn, may lead to the even greater loss of market position and overall efficiency of an enterprise. (Marinic, 2013) So, if one of the company’s long-term partners realizes such policy, it may harm financial performance of all firms in the cooperation because of the tight interdependence of operations. However, these statements need additional empirical testing as previously there were no attempts to associate Russian-style crisis management and its influence on companies if they participate in inter-firm relationships.
Hypothesis 2b. In Russia influence of cooperation on companies’ financial indicators is higher in growth period than in crisis period 
Hypothess 2c. Cooperation in the growth and crisis period has positive impact while in recovery times it influences negatively firms’ performance for Russian companies.
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Table 2
Review of empirical research devoted to the analysis of links between cooperation and performance
	Author, year
	Type
	Source
	Hypotheses
	Sample
	Method
	Dependent Var
	Results

	Lavie, 2007
	Alliance
	SDC Platinum Thomson
	The focal firm's market performance will be positively associated with the network resources possessed by partners in its alliance portfolio.
	1990-2001
	USA
	Fixed effects panel data model
	return on sales; Q-Tobin.
	Cooperation in marketing and financial resources possessed by individual firms increases partners’ performance

	
	
	
	
	
	
	
	
	Human and technological resources partnerships does not enhance performance.

	Lahiri and Narayanan, 2013
	Alliance
	SDC Platinum Thomson
	Alliance portfolio has an inverted U-shaped impact on financial performance.
	1991-2002
	USA
	Panel data regression
	Net income
	Alliances has a linear positive connection with firm's performance

	Lee et al., 2013
	Strategic Alliance
	Korea Investor's Network for Disclosure (KIND)
	Announcement of partnership agreement influences positively firm's value in developing countries
	2001-2007
	Korea
	OLS, GARCH
	Abnormal returns (stock market)
	Alliances in marketing sphere has positive effect on firm's value, while horizontal alliances have negative effect on the increment of firm value

	Jiang and Li, 2008
	Strategic alliance, joint ventures
	Self-made survey (questionnaire)
	Inter-organizational relationships in cooperative learning will be positively related to partner firms’ financial performance.
	2000-2005
	Germany
	Factor analysis
	sales, profitability, ROA, ROI
	The idea that inter-organizational learning is beneficial to the partnering firms was proved

	Clarke et al., 2011
	Buyer and Supplyer Networks
	Self-made survey (questionnaire)
	Networks with suppliers and buyers are positively related to firm performance.
	2006-2008
	Australia
	ANOVA, OLS
	ROA, ROE
	A significant effect of partnerships with buyers and suppliers was found

	Kongmanila and Takahashi, 2009
	Cluster
	Self-made survey (questionnaire)
	Horizontal cooperation with other garment manufacturing firms is positively significant related to performance
	2007
	Lao
	Principal Component Analysis
	output, net profit, productivity
	There is no significant impact of cooperation on Lao companies' performance during 2007

	Sheresheva and Peresvetov, 2012
	Informal cooperation
	Self-made survey (questionnaire)
	networking helps Russian
SMEs to survive in unstable environment
	2008, 2010
	Russia
	Comparative Analysis (Statistics)
	_
	Russian firms independently operating had less stable position in 2010 compared to 2008 than companies-members of relationships.

	Flynn et al., 2010
	 Supply chain 
	Self-made survey (questionnaire)
	Customer and supplier integration are positively related to the operational and business performance of the manufacturer within a supply chain
	2010
	China
	Hierarchical regression analysis
	service, delivery, product development
	They found significant and positive relationship only between customer integration and operational performance

	
	
	
	
	
	
	
	sales, ROI, Profit, Market share
	The assumption that supplier and customer integration influences business performance was not supported



3. [bookmark: _Toc388537725]Methodology
In this part we will describe an empirical database and discuss econometric method which was picked as a relevant econometric technique for hypotheses verification. 
[bookmark: _Toc388537726]3.1 Analytical Model 
Regression coefficients for the whole dataset and three separate panels (for growth, crisis and recovery periods) will be estimated using the Hausman-Taylor method. This decision was caused by the specificity of the database that is supposed to be longitudinal because of hypotheses framework, and indicators’ set, which includes a number of endogenous parameters and several time-invariant regressors as well as time-variant ones. 
In general, fixed effects and random effects models can be used for the analysis of panel data. In the case of a fixed effect model (Equation 1), a problem of biased and inconsistent estimates, which arises in the method of least squares or generalized OLS, is solved. However, fixed effects model has several disadvantages including that because of the time averaging all time invariant variables (z) will be excluded from the model and, hence, it becomes impossible to estimate their impact. (1)


where;  – the dependent variable; - the intercept; - vector of time variant characteristics, -vector of time invariant characteristics, -an idiosyncratic error term; -individual-specific effect.
Alternatively, there is an option to build a random effects model for panel dataset. In this case, the individual-specific error term is considered to be a random variable that is uncorrelated with explanatory variables of all periods of the same observation. Nevertheless, it also has some drawbacks, as using random effects model leads to the fact that coefficients’ estimates of regression coefficients will not be fully effective as the heterogeneity of the sample is ignored due to the elimination of some variables. (Wooldridge, 2012)
The heterogeneity of observations pool, in turn, leads to the presence of endogeneity in the models as observations are quite individual and there are indicators which values are conditioned by special features of each unit. In general case, the problem of endogenous regressors arises when the regressor «is correlated with the error term. If any one regressor is endogenous then, in general, OLS estimates of all regression parameters are inconsistent» and there is a need to use alternative specifications. (Cameron, 2005) One of such alternatives is the approach according to which instrumental variables that do not correlate with a specific individual effect and are not included in the model, although closely related to the explanatory variables included in model, was developed. Nevertheless, these tools may be difficult to find and this procedure ignores time-varying characteristics of the hidden variables. Moreover, this method is highly sensitive to a priori information on the nature of the unobserved specific effects. 
In the approach which was offered by Hausman and Taylor, in turn, it is assumed that although part of the xit and zi variables is correlated with αi, there are variables that are not correlated with individual effects (see Equation 2). (Hausman and Taylor, 1981) 
(2)

where;  – the dependent variable; - the intercept; - vector of exogenous time variant characteristics uncorrelated with  ,  -vector of endogenous time variant characteristics correlated with  and uncorrelated with ; -vector of exogenous time invariant characteristics uncorrelated with , -vector of endogenous time invariant characteristics uncorrelated with , but correlated with ; -an idiosyncratic i.i.d. error term; -unobservable random effect.
Then, it is clear that the columns of variables xi which are uncorrelated with αi can perform two functions:
a) obtaining unbiased estimates of the coefficients;
b) acting as an instrument for zi which are correlated with αi.
An important advantage of the Hausman and Taylor's approach is that this method does not rely on strict a priori assumptions and under certain conditions makes it possible to test correlation between αi and regressors. So, we conclude that Hausman-Taylor method should be used in order to escape the biased or inefficient results, as in there is a suspicion of endogeneity of such factors as qualification of director’s board, investments in intangible assets and number of patents. Cooperation itself is also neither spontaneous nor exogenous. (Luo, 2005) We discuss these variables in more detail in the next section. 
[bookmark: _Toc388537727]3.2 Variables
We have chosen econometric modelling as a central research approach of this paper for testifying stated hypotheses. So, we need to discuss which variables, both dependent and independent ones, will be included in the regression model.
Dependent Variable. EVA (Economic Value Added) was chosen as a dependent variable because nowadays this indicator may be considered as one of the most universal value indicator of business performance. EVA is defined as a performance measure that indicates the creation of additional value and its main advantage over traditional financial performance metrics such as net income or earnings per share is that it reflects profits only after the reduction of capital costs. This helps to see the realistic picture of company’s performance through taking into account risks and environment. (Stern et al., 1995) Moreover, EVA can be calculated not only for companies which are listed on the market, but for private companies as well. There is also a number of papers that proved the advantages of EVA measure over other financial indicators. (Biddle et al., 1997) For instance, Rogerson (1997) studied the use of EVA as a tool for measuring the performance of the company, and his main conclusion was that EVA has an advantage over such measures as ROA and ROE. 
The basic formula of EVA calculation was introduced by the creators of this indicator and looks as follows: difference between return on invested capital (ROIC) and weighted average cost of capital (WACC) multiplied by capital employed. (Stern et al., 1995) So, to maximize this indicator, and, hence, financial performance, the net profit should be the highest and the average cost of capital should be the lowest. In this regard, increasing the growth of EVA with effective asset management comes down to the following strategic objectives of the financial strategy:
a) increasing of profitability;
b) optimizing costs;
c) minimizing cost of capital;
d) optimizing capital structure.
However, as we have already mentioned, not only tangible assets may contribute to the generation of added value. This idea determined the set of independent variables which are listed next.
Inter-firm cooperation variable. This indicator reflects the fact of firm’s participation in some long-term strategic relationships in their general sense. As we were limited in applying an interview or questionnaire method and has no opportunity to access and use special database as SDC Platinum which authors of previous research used (see Table 2) we developed a system of indicators, based on the survey results, in order to proxy a predisposition of a company to join inter-organizational relationships.
According to our model the involvement of the company in inter-firm relationships can be determined, firstly, by the presence of the subsidiaries. (Schartinger, 2003) Previous works suggest that internal links are prerequisites for external integration. This argument is proved by the fact that companies who could overcome impediments to develop a wide network of internal linkages, namely, subsidiaries, have less barriers and uncertainties on the way to formation of external inter-firm partnerships. (Flynn et al., 2010)
Secondly, a high quality website may be also considered as an indicator of the possible presence of the inter-firm cooperation as it may reflect the company's attractiveness to potential partners. The fact that for firms the main source of information about potential partners is the Internet was proved by the survey of 168 Russian companies conducted in 2006. This survey showed that in 57% of cases managers consider the Internet to be the best way to find connections. (Popova, 2010) 
Presence of at least two of the following four characteristics listed above, in our opinion, should have a positive impact on the creation of the firm partnerships:
a) multi-language choice. This option significantly increases the attractiveness of a potential partner, particularly in connection with the processes of globalization. If the company is willing to spend the resources and provide information about themselves and their activities in a foreign language, it is likely that its efforts will pay off in the form of established alliances with foreign partners;(Shaw and Holland, 2010)
b) section for "Investors." This section usually provides information about the performance of the company, plans, description of the competitive advantages, etc. If a company contemplating a desire to start a close relationship with another company, but, for example, is not yet officially stated that willingness, the information on the web-site can help to fasten the process;
c) filling content. The site containing 10 or more pages and links will likely be more meaningful that the resource, in which all information is presented on 3 or 4 pages and limited to the minimum. Potential partners will be able to create the most complete image of the company;
d) design. This factor indirectly determines the company's willingness to use completely new and innovative web-technologies. For example, within the framework of inter-firm co-operation, such a technology may be to create collaborative online products, including web sites, whose task is to facilitate cooperation by managing the workflow and support the exchange of ideas and suggestions. (Chen, Zhang, Zhou, 2007)
Thirdly, we assumed that membership in informal business associations like Trade Unions or Industry Associations also determine company’s participation in formal inter-firm cooperation types like alliances, networks and so on. (Gulati, 1998)
Based on the above model, we generated a binary variable, which equals to 1 if company has some established long-term relationships, and takes value of zero if there is no evidence of long-term cooperation tendencies in the particular company. This factor is assumed to be time-invariant, as we consider in the analysis only those companies which have been participating in the relationships did not change their decision. It is worth mentioning that this variable is a subject of endogeneity problem as a number of characteristics which determine participation in partnerships is much higher than was already mentioned, which includes both with internal and external factors of each particular company. (Nguyen, 2011) These factors are generally unobservable and, hence, the issue requires additional research.
Control Variables. We include variable “Current Assets” in order to control the degree of firms risk aversion: if company is conservative in current assets management, than its Economic Value Added increases, as risk reduction is usually results in the decrease in market beta, cost of debt and equity. (Michalski, 2008) This, in turn, decreases WACC which has inverse relation with EVA. If a company implements the aggressive strategy of current assets, management the situation is vice versa.Subsidiaries
Web-site Quality
Business Association
>0
Min of intermediate quality (Scored 2/4) or higher
A member
Indicator
Criteria
A participant of Inter-firm relationships
Figure 2 Classification of companies by participation in cooperation

Such indicators as qualification of director’s board, investments in intangible assets and the number of patents are also among the independent variables. They were included as it has been previously proved that these factors, representing the companies’ intangible assets, significantly influence EVA.(Shakina and Barajas, 2012) Moreover, it should be noted that these variables may be considered endogenous as they connected with such unobservable factors as human intellect and attitude of a company to innovative actions. Among these variables only qualification of director’s board is assumed to be time-invariant because of the special characteristics of database collecting process. In addition, the model will include three more variables: the size of a company (number of employees) and location in capital city and location near university. It is important to include these parameters as it was previously showed in empirical research that financial efficiency differed between firms of different size and for companies functioning in different regions. (Chen et al., 2005; (Gumbau-Albert and Maudos, 2009) Location is assumed to be time-invariant. We also add country specific dummy-variables in model for European Union countries (Germany, Italy, France, Spain, the UK) in order to catch the effects which arise because of economy and country specificity.
Thus, the general framework of our model looks as follows:Control variables
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 Figure 3 Model framework

[bookmark: _Toc388537728]3.3 Survey Sample
The dataset used for the empirical analysis consists of the information about large companies operating in the European Union, namely, Germany, the UK, France, Italy and Spain, and companies from Russian Federation. These regions were chosen as they are characterized by different economy and financial environments, talking more precisely, they are ranged differently by the stage of the development. Such countries as Germany, the UK, France, Italy and Spain are considered to be advanced, while Russia is rated as developing. (International Monetary Fund, 2014) This, in turn, may directly influence companies and cause dissimilarity of processes inside these organizations including the direction and pattern of inter-firm cooperation impact on financial performance, it is relevant to make a comparative research rather than just study one country. (Chen and Lin, 2006; Kongmanila and Takahashi, 2009; Lee et al., 2013) Database includes information only about large and quoted enterprises as these firms publish their financial statements and provide latest information for shareholders/investors which are publicly accessible.
While constructing the sample we used Amadeus (for EU companies) and Ruslana (for Russian ones) search platforms ran by Bureau Van Dijk as well as other publicly available sources. [79, 81] Firstly, we have filtered all companies which have been operated in the period between 2004 and 2011. The reason to choose such period lies in our research interest to study inter-firm relationships as a driver for performance not only in the framework of different countries, but considering stages of economy cycle. Then we have chosen the set of parameters which we need for our analysis. On this step database included 1028 European companies, 639 Russian companies and 5 indicators: EVA, Number of Employees, Intangible Assets, Current Assets, Age of a Company, Number of Subsidiaries for each year.
In order to collect other indicators we used the following sources:
a) Web-site quality indicator was collected with the help of companies’ web-sites;
b) trade-union organizations members lists were used to collect Participation in Business Associations indicator;
c) data about Number of Patents was collected through the Orbit® search engine; [80]
d)  Companies’ financial reports were used to collect information about Qualification of Boards of Directors, Location in Capital City and Location Near University. 
Additional information about calculation methods and special features of these variables may be found in Appendix 1.
[bookmark: _Toc388537729]3.4 Data Description and Analysis
Before developing regression models and testing hypotheses, the comprehensive analysis of dataset should be conducted, as we have to understand what characteristics of the data are, whether it is representative, homogeneous and free from mistakes and outliers.
Poolability test. In order to check the representativeness of the sample, it is necessary to verify if the data for separate countries from European Union may be analyzed as a common pool reflecting the whole European Union. In order to do this, we built Hausman-Taylor regressions for each of 5 countries and compared the sign and significance of beta coefficients for each country.(Cameron, 2005) In Appendix 4 it is shown that almost all included variables affect EVA with the same direction regardless of the country where company operates. This means that we may combine five presented countries in one dataset, and we also can consider this set of countries to be representative for the whole European Union as the sum of their GDP makes up more than 70% of EU27 cumulative GDP (Appendix 5).
Representativeness. Next, we tested the representativeness of the sample in terms of how it reflects the general population of companies in Russia and EU. We can realize it by calculating what percentage of general population of companies is presented in the dataset and checking if the industrial structure of the companies presented in the database is compliant with the companies represented in the relevant countries’ markets. 
According to the statistics provided by national statistics agencies, namely, Rosstat in Russia and Eurostat in EU, there were 25704 large and medium enterprises in Russia and 20156 ones in European Union (27 countries) in 2010. (European Commission, 2009) It means that Sample covers 2.5% and 5 % of general population of large and medium enterprises in Russia and EU, respectively. Moreover, the comparison of industrial structure of general set of enterprises and research sample structure resulted in no evidence of significant difference (more than 15%) between proportions of particular industry in the total number of companies in general market and dataset. (See Appendix 7 and 8) This implies that both Russian and EU sub-samples are representative and findings of empirical research conducted with the use of the collected dataset may be transferred to the whole country or region. 
Outliers. We also examined the sample for the presence of mistakes and outliers (that are defined as data points which do not follow the general trend of the rest of the observations). Liquidation of such observation may help to make sample more homogeneous and elude estimation bias (Wooldridge, 2012) We first got rid of observations for which the values of Intangible assets were negative as it contradicts with the nature of this indicator.
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Numbers from 1 to 6 correspond the following countries: France, Germany, Italy, Spain, UK and Russia, respectively.
Figure 4 Boxplot analysis of outliers
Boxplot analysis showed that there are some outlier observations for EVA indicators, in order to make sample more homogeneous, we limited EVA value in the class boundary (-5000;5000), which led to the removal of 33 companies. Following the same logic we excluded the companies where there are more than 300,000 employees working as they also may be considered to be outliers. After all these procedures, the sample was grown down to the 885 observations in EU part and 616 companies from Russia. The descriptive statistics of all variables we are interested in are presented in the Appendixes 2 and 3.
Analysis of the dependent variable. On this stage we investigated the quality of the developed participation in the relationships classification model. We used such proxy-indicators as web-site quality, membership in the business associations and presence of subsidiaries in order to define if the company is a participant of formal cooperation agreements with other firms. Secondly, using sample massive of firms we conducted the analysis of distinctive characteristics possessed by companies participating in cooperation depending on country and industry basis.
Table 3 
Share of companies classified as participating in relationships
	
	Mean 
	Std. Dev.
	Full Sample

	Russia
	0.32
	0.47
	616

	EU
	0.65
	0.48
	885

	Total
	0.53
	0.50
	1501


According to our classification, in Russian sample the share of companies which participate in some inter-firm relationships is 32%, while in European Union 65 companies out of 100 may be considered to be involved in ling-term cooperation agreements. 
Next, we analyzed if there are some significant differences in some of the firms’ indicators between companies which participate or not in relationships. In order to do that we applied the results of previous studies which proved that firms engaged in inter-organizational relationships of different types are characterized by the improved innovation performance and patent activity as well as increased intangible assets. (Martínez-Sánchez et al., 2009; Nieto and Santamaría, 2007; Patrakosol and Olson, 2007; Sampson, 2007; Schilling and Phelps, 2007; Zeng et al., 2010) So, we compared such indicators as number of patents and intangible assets, which may act as proxies for innovative activities of a company, between two groups of companies divided by the participation in inter-firm cooperation dummy variable. (Martínez-Sánchez et al., 2009)
Test showed that there is a statistical evidence that companies in the sample who participate in inter-firm relationships on average have more registered patents and higher intangible assets that companies who do not cooperate. (See Appendix 6) This corresponds the findings of Zeng and co-authors (2010) who proved that the inter-firm cooperation and its degree positively influences the innovative activities of a company. So, we may conclude that developed proxy-indicators model classifies companies by participation in cooperation correctly.
We also analyzed the descriptive statistics for companies participating in inter-firm relationships grouping them by country. We may state that, for example, in Russia the average firm involved in cooperation has been operated for 43 years and there are 3455 employees working in this company, while there are 4 shareholders. Sales, current and intangible assets values of this firm equal to 373, 189, 0.47 million euro, respectively. Comparing it to the average company based on the whole sample (see Appendix 3), we may conclude that Russian firm participating in relationships is older, larger and possesses more current and intangible assets than the ordinary average company for company involved in relationships it is also immanent to have more qualified board of directors, bigger amount of patents (11) comparing to the average from all pull of companies in Russia.
Table 4 
Companies involved in cooperation characteristics (means, grouped by Country)
	 
	France
	Germany
	Italy
	Spain
	UK
	EU
	Russia

	Age
	52
	61
	35
	46
	38
	51
	43

	Sales
	4648.72
	3181.80
	1065.28
	847.05
	2765.33
	3028.9
	373.06

	Directors’ qualification 
	1.20
	1.90
	0.75
	0.88
	1.14
	1.4
	0.92

	Number of employees
	22158
	12351
	3400
	4923
	13383
	13238
	3455

	Number of owners
	29
	20
	41
	58
	74
	41
	4

	Intangible Assets
	2336.93
	632.94
	403.64
	185.28
	929.70
	1137.18
	0.47

	Patents
	493
	622
	13
	19
	150
	300
	11

	Current Assets
	2314.46
	1586.37
	667.32
	634.50
	1026.47
	1445.26
	189.20

	*Description and nomenclature of indicators presented in Appendix 1


In European Union, in turn, the portrait of average company participating in the relationships is different a bit. The age of such company is 51 years, and there are 13238 people working and 41 people owning this firm. It is again older and larger than ordinary average company. Sales, intangible and current assets figures are 3028, 1137 and 1445 million euro, respectively.
We see, again, that there is both difference between companies participating in the relationships and the full sample of companies in the research database and, moreover, there is a distinction between the portrait of Russian and EU firm involved in cooperation. The second inequality lies, above all, in the scale of the parameters, such as assets, patents or board qualification as for European company, operating in the developed environment, these figures are higher than for Russian firm.
[bookmark: _Toc388537730]3.5 Growth, Crisis, Recovery Period: Determination
In order to relieve the relationship between inter-firm cooperation and company’s performance with the emphasis on differences in the environmental conditions which may influence the direction and degree of the linkage of these two indicators, we should not only consider the differences in the development status of countries, but examine if the stage of the economy cycle also matters. So, we divided the whole dataset covering 8 years into three separate panels: prosperity stage, crisis times and recovery period.
In general, there are several different definitions and interpretations of the crisis. (Loayza and Rancière, 2006) In the current paper we will mostly look at crisis from the stock market point of view as some authors claim that the best indicator of the economy’s health is stock market. (Aiginger, 2009) So, we determine the growth period, the crisis and after-crisis stages basing on the European and Russian stock market fluctuations. 
Figure 5 reflects the dynamics of the Euro Area Stock Market (Euro STOXX 50) and Russian Stock Market (RTS Index). Euro STOXX 50 is a major stock market index that includes the performance of 50 Blue-chip companies based in Euro Area countries. RTS Index is a free-float capitalization-weighted index of 50 Russian stocks traded on the Moscow Exchange. According to the dynamics of these indices, from 2004 to 2007 both Russian and European economies were in the growing stage. However, stock markets quotes plummeted in the beginning of 2008 and were still falling down during 2009. Assuming that the dynamics of the stock markets are almost similar to the dynamic for the whole economy, we may state that 2008-2009 years were the crisis period. Additionally, according the figure, the recovery period takes place in 2010-2011 years as there is an evidence of a moderate growth in economic activity in both Europe and Russia
 
Figure 5 Russian VS European Stock Market Volatility [83, 84]
We also analyzed if the same tendencies are seen in the sample by graphing median EVA for European and Russian companies year by year. We see that EVA was also growing during 2004-2007, plummeted in 2008-2009 and started to recover in 2010 and 2011. Hence, we divided the sample by three periods which are 2004-2007 for the growth period, 2008-2009 – the crisis times and 2010-2011 – the recovery stage in order to test the second set of hypotheses.
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Figure 7 Median EVA values for European companies
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Figure 8 Median EVA values for Russian companies
Summary for the Research Design and Methodology Sections: 
Research Design and Methodology sections were developed in order to prepare for the empirical analysis of inter-firm relationships impact on company’s performance. We have studied what are possible ways of conducting research of this type and found that econometric modelling, namely, Hausman-Taylor approach, is the most suitable one. We also proved that it is essential to simultaneously study inter-firm cooperation in Russia and EU as they possess miscellaneous characteristics due to the differences in the development stage and, thus, cooperation may also have diverse pattern in these two regions. Then we developed two sets of hypotheses, discussed empirical database and describe variables which will be included in models designed to test these hypotheses. So, next step is to realize the empirical analysis of inter-firm cooperation in Russia and EU and discuss the results.


4. [bookmark: _Toc388537731]Results
This section is devoted to the empirical testifying of stated hypotheses using model and sample described in previous section.
[bookmark: _Toc388537732]4.1 Regression Model
The analytical form of Hausman-Taylor model developed in the framework of current paper looks as follows:
+(4)


Where ;  vector includes time-variant exogenous indicators as Current Assets, Age, Number of Employees; - time-variant endogenous parameters including Number of Patents, Intangible Assets, - Location in Capital City, Location near University which are time-invariant exogenous, - time-invariant endogenous Qualification of Directors Board, -an idiosyncratic i.i.d. error term; -unobservable random effect. Models for EU companies also includes country dummy. In order to estimate it we used STATA 11.0 software.
[bookmark: _Toc388537733]4.2 Estimation Results and Hypotheses Validation
We started with estimating the set of models for European Union sub-sample. In general, all models were built on the sample of 823 companies and are significant on the 1 % level with Wald Chi-2 (13 degrees of freedom) statistics equal to 881, 120, 270 and 51 for the full panel, growth, crisis and recovery time-panels, respectively.
We observe that inter-firm cooperation variable positively influences EVA in the full panel (1% level of significance), in the growth period (10% level of significance) and in crisis times (5% level of significance). In the recovery period there is no evidence of statistically significant link between inter-firm cooperation and financial performance reflected by EVA. So, we may conclude that Hypothesis 1a is fully supported by the empirical model, while hypothesis 2a needs additional discussion due to the fact that though in growth period inter-firm cooperation indeed influences EVA less than in 2008-2009, we cannot compare the coefficient with recovery period as it is not significant in the model.
Estimation results also showed that current assets influence EVA variable positively and statistically significant regardless of time-period, but with different intensity. Number of employees indicator has a negative influence on EVA in all time intervals except crisis period. Number of patents parameter also has no significant influence on EVA in crisis times, but shows positive sign in full panel, growth and recovery periods. Intangible assets significantly and negatively influence EVA in the full panel and during 2004-2007, but the sign changes in 2008-2009 and 2010-2011 sub-samples. Directors’ qualification impact on financial performance indicator is significant and positive in the full panel and in crisis times (10% level of significance). Location of the company near university has a significant and positive impact on EVA only in crisis period.
Table 5 
Estimation results for EU sub-sample
	
	EVA
	Full panel
	2004-2007
	2008-2009
	2010-2011

	TV 
Exogenous
	Current Assets
	0.09***
	0.06***
	0.18***
	0.04**

	
	
	(8.05)
	(6.75)
	(5.13)
	(2.51)

	
	Number of employees
	-0.01***
	-0.01***
	0.01
	-0.01**

	
	
	(-11.93)
	(-7.02)
	(0.68)
	(-2.76)

	
	Age
	-5.81***
	1.18
	-1.80
	-2.94*

	
	
	(-5.05)
	(0.72)
	(-0.35)
	(-1.67)

	TV Endogenous
	Patents
	0.06***
	-0.01
	0.60*
	0.22***

	
	
	(3.5)
	(-0.90)
	(1.71)
	(2.93)

	
	Intangible Assets
	-0.048***
	-0.05***
	0.08***
	0.04***

	
	
	(-11.96)
	(-6.22)
	(2.80)
	(4.73)

	TI
Exogenous
	France
	-1491.06***
	-1011.82**
	1434.85
	-418.00

	
	
	(-2.86)
	(-7.02)
	(0.77)
	(-0.69)

	
	Germany
	-1194.18
	965.86
	1026.43*
	1452.81

	
	
	(-1.1)
	(0.72)
	(2.37)
	(0.86)

	
	Italy
	-3240.16***
	-2667.55**
	-748.79
	-1753.471

	
	
	(-2.81)
	(-1.97)
	(0.21)
	(-1.49)

	
	Spain
	-3276.68***
	-2133.68*
	-2703.47
	-1227.73

	
	
	(-3.01)
	(-1.72)
	(-0.69)
	( -0.96)

	
	Location in capital city
	183.20
	78.61
	-380.93
	-37.40

	
	
	(0.94)
	(0.38)
	(-0.64)
	(-0.19)

	
	Location near university
	-459.98
	96.76
	2474.76**
	209.14

	
	
	(-1.51)
	(0.28)
	(2.03)
	(0.49)

	TI Endogenous
	Directors’
qualification 
	494.75*
	159.89
	571.312*
	271.06

	
	
	(1.77)
	(1.61)
	(1.65)
	(1.39)

	
	Inter-firm cooperation
	819.37***
	323.08*
	523.47**
	87.81

	
	
	(3.28)
	(1.64)
	(1.98)
	(0.64)

	
	Constant term
	1004.20
	2443.45
	-1402.9**
	2387.66

	
	
	(0.74)
	(1.40)
	(2.22)
	(0.14)

	
	Wald Chi2 (13)
	880.97***
	120.32***
	269.86***
	50.98***

	
	N
	6584
(823)
	3292
(823)
	1646
(823)
	1646
(823)

	*Significant at 10% level  **Significant at 5% level  ***Significant at 1% level


There is also evidence that during 2004-2011, EVA in France, Italy and Spain was significantly lower than in the UK. The same tendency is seen in the growth period, while in crisis period we see that German companies on average show significantly higher EVA than enterprises in the UK. 
The same set of models (except dummies for countries) was estimated for Russian sub-sample. We also got Wald Chi-2 statistics which indicate that models are significant (803 for the full panel, 1527 for 2004-2007 years, 444 for 2008-2009, 212 for 2010-2011). 
Table 6 
Estimation results for Russian sub-sample
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	EVA
	Full panel
	2004-2007
	2008-2009
	2010-2011

	TV
 Exogenous
	Current Assets
	0.12***
	0.14***
	0.11***
	0.18***

	
	
	(90.19)
	(41.87)
	(208.2)
	(27.72)

	
	Number of employees
	-0.01***
	0.00
	0.00
	-0.01**

	
	
	(-8.90)
	(0.04)
	(-0.68)
	(-2.46)

	
	Age
	-1.49***
	-4.16
	0.17
	4.31***

	
	 
	(-4.09)
	(-1.59)
	(0.39)
	(3.22)

	TV Endogenous
	Patents
	-0.25
	-1.01
	-0.27
	-0.18

	
	 
	(-1.35)
	(-0.98)
	(-1.31)
	(-0.22)

	
	Intangible Assets
	-1.74***
	-1.76*
	0.54**
	3.18***

	
	
	(-5.11)
	(-1.63)
	(2.40)
	(9.88)

	TI 
Exogenous
	Location in capital city
	-0.85
	75.59
	0.45
	-12.62

	
	 
	(-0.02)
	(0.19)
	(0.01)
	(-0.05)

	
	Location near university
	28.51
	544.42
	-50.70
	-246.62

	
	 
	(0.43)
	(0.69)
	(-0.52)
	(-0.71)

	TI Endogenous
	Directors’
	-561.10***
	-4798.06
	290.20***
	537.85**

	
	qualification 
	(-2.43)
	(-0.81)
	(4.46)
	(2.21)

	
	Inter-firm cooperation
	385.45***
	846.95*
	14.85**
	-726.88**

	
	
	(4.68)
	(1.70)
	(2.35)
	(2.47)

	 
	Wald Chi2 (13)
	803.32***
	1526.70***
	444.24***
	211.99***

	 
	N
	4448
	2224
	1112
	1112

	
	
	(556)
	(556)
	(556)
	(556)

	*Significant at 10% level  **Significant at 5% level  ***Significant at 1% level


Inter-firm cooperation variable is significant in each case, the influence is positive in the full panel (1% level of significance), growth (10% level of significance) and crisis period 5% level of significance), negative in recovery period (5% level of significance). This means that Hypotheses 1b and 2c are fully supported. Comparison of the coefficient’s value in the particular time intervals gives the support for the Hypothesis 2b as we see that absolute value of beta-coefficient of inter-firm cooperation indicator is the highest in the panel for the growth period and equals to 847, while in recovery period it equals to almost 15, in recovery - 727.
Additionally, model estimation results show that for the full panel such indicators as Current Assets (positively), Number of employees (negatively), Age (negative), Intangible Assets (negative) Qualification of directors (positive) influence EVA significantly. In the growth period, the only significant (and positive) impact on EVA except inter-firm cooperation variable is provided by Current Assets. In 2008-2009, such variables as Current assets, Intangible Assets and Qualification of directors’ board are additional drivers for EVA in Russia. Recovery period is characterized by the positive and significant influence of Current Assets, Age, Intangible Assets and Directors’ qualification.
Hence, we may sum up the estimation results in the sense of how they correspond to the verification of stated hypotheses:
Table 7 
Hypotheses testifying results
	Hypothesis
	Period
	Expected relationship 
	Estimation results
	Proved/
Not proved

	Inter-firm cooperation is a driver for a company’s performance in EU during an 8-year period
	Full panel
	+
	+
	Proved

	Inter-firm cooperation is a driver for a company’s performance in Russia during an 8-year period
	Full panel
	+
	+
	Proved

	Cooperation in the crisis period has highest impact on firms’ performance comparing to growth and recovery period for EU companies
	Growth, Crisis, Recovery
	βCrisis> βGrowth, βRecovery
(>0)
	βCrisis> βGrowth 
(>0)
βRecovery - insignificant
	?

	In Russia influence of cooperation on companies’ financial indicators is higher in growth period than in crisis period 
	Growth, Crisis
	βGrowth >βCrisis
	βGrowth >βCrisis
	Proved

	Cooperation in the growth and crisis period has positive impact while in recovery times it influences negatively firms’ performance for Russian companies
	Growth, Crisis, Recovery
	βGrowth>0
βCrisis<0,
βRecovery>0
	βGrowth>0
βCrisis<0,
βRecovery>0
	Proved



	In Table 9 we see that all except one of our hypotheses have been proved. In next section we will discuss in more detail possible reasons of such results and, what is more important, the implications of our findings to company, its strategy and policy.
[bookmark: _Toc388537734]4.3 Discussion and Implications
To make the results of empirical modelling more illustrative we constructed the comparison table (see Table 8), where we see that for Russia and EU there is a difference in signs of coefficients before number of employees, patents, location near university, directors’ qualification and inter-firm cooperation variables. However, as the main research question connected solely on the inter-organizational partnerships influence on financial performance, we will concentrate on it, though it might be also interesting to analyze other variables. 
Table 8 
Comparison of estimated coefficients direction for Russia and EU
	EVA
	Full panel
	2004-2007
	2008-2009
	2010-2011

	 
	EU
	Russia
	EU
	Russia
	EU
	Russia
	EU
	Russia

	Current Assets
	+
	+
	+
	+
	+
	+
	+
	+

	Number of employees
	-
	-
	-
	0
	0
	0
	-
	-

	Age
	-
	-
	0
	0
	0
	0
	-
	+

	Patents
	+
	0
	0
	0
	+
	0
	+
	0

	Intangible Assets
	-
	-
	-
	-
	+
	+
	+
	+

	France
	-
	X 
	-
	X 
	0
	X 
	0
	X 

	Germany
	0
	X
	0 
	X
	+
	X
	0
	X

	Italy
	-
	X 
	+
	X 
	0
	X 
	0
	X 

	Spain
	-
	X 
	-
	X 
	0
	X 
	0
	X 

	Location in capital city
	0
	0
	0
	0
	0
	0
	0
	0

	Location near university
	0
	0
	0
	0
	+
	0
	0
	0

	Directors’ qualification 
	+
	-
	0
	-
	+
	+
	0
	+

	Inter-firm cooperation
	+
	 + 
	+
	 + highest
	 + higher
	+
	0
	-


Inter-firm cooperation in the growth and crisis periods. Empirical analysis of inter-firm cooperation impact on financial performance, namely, EVA indicator, over growth and crisis sub-panels pointed out the differences between advanced and developing regions. 
[bookmark: _GoBack]The impact of cooperation on EVA is positive in the growth and crisis both for Russia and EU, which is in congruence with results of Clarke et al. (2011) for Australia in 2006-2008 (growth) and Sheresheva and Peresvetov (2012) for Russia in 2008. However, for EU companies, cooperation has highest impact on EVA in crisis times, while in Russia companies who decided to arrange a partnership agreement have the highest financial benefit in growth times. This is connected with the fact that in advanced countries firms are more predisposed to get the most essential advantage from shared resources and assets in the hardest times, which reflects the general practice of more effective crisis management strategies in advanced economies. At the same time in developing countries organizations tend to make less risky strategic decisions than firms in advanced economies. (Tarun Khanna and Krishna G. Palepu, 2006) So, in crisis times such companies may tend to decrease the number of the joint activities. As a result, the impact of inter-firm cooperation on financial performance remains positive in crisis times, but decreases in the comparison with growth stage.
Inter-firm cooperation in the recovery period. Estimation results showed that for advanced regions there is no evidence of statistically significant link between cooperation agreements and EVA in the recovery period. In fact, model showed that drivers of firm’s recovery after crisis are only current assets, patents and intangible assets. So, we may conclude that in 2010-2011 it was more essential to possess their own resources rather than some common assets came out as a result of partnership agreement for EU companies. In Russia, in turn, recovery times are characterized by the negative influence of inter-firm cooperation on financial performance, while such factors as current assets, age, which may represent both experience and reputation, and intangible assets, are drivers. 
The reason of such results may lie in the possibility of opportunistic behavior of partners, which may start to implement such measures as selling out of assets, redundancy and chaotic curtailment of expenses policy rather than strategic management decisions. Such actions may be explained by the fact that such companies use their partners in order to survive during crisis times, but do not want to support their fellows in the recovery times in order to reach pre-crisis position faster. (Kenneth H. Wathne and Heide, 2000) We suppose that due to the special features of advanced and developing countries, namely, the level of opportunism and trust between market agents, inter-firm collaboration was just insignificant for company in 2010-2011 in EU, where distrust and opportunism exist but their level is quite low, but was a negative factor for performance in Russia, where levels of the distrust, adverse selection, moral hazard and corruption are still extremely high. (Malle, 2009)
Inter-firm cooperation in 2004-2011. Though there are some differences in influence of cooperation on performance for EU and Russia when looking at particular timespans, analysis of inter-firm cooperation impact on financial performance, namely, EVA indicator, over the 8-year period of time (2004-2011) proved that it is positive linkage between these indicators both in developed and developing countries.  
This corresponds with findings of Lahiri and Narayanan (2013) and Lee et al. (2013) who found the same relationships for USA and Korean markets, respectively. However, there is a mismatch with the results of Lavie (2007) who showed that some types of cooperation does not enhance performance at all if studying them on the prolonged period of time (1990-2001).
Our findings correlate with the fact that, according to the analysis of literature, cooperation has more advantages that disadvantages, including enhanced resource base, decreased transaction costs and growth in knowledge assets through the combination of individual actions into collaborative activities. (Tushar K. Das and Teng, 2000; Grant and Baden-Fuller, 2004; Oxley, 2009) In 8-year period these factors prevail over possible negative events connected with influence of cooperation on company’s finances, such as danger of company’s development moderation and growth of financial or operational risks, which lead to the fact that, on average, participation in inter-firm cooperation drives EVA of both EU and Russian companies.  
Implications. In current paper, we found that cooperation in EU and Russia indeed has sufficiently different impact on firm’s finances when analyzing in particular timespans, while in the period which covers the whole economy cycle the influence is positive in both regions.  
From the academic point of view, our empirical research is an evidence of the fact that financial results of cooperation may be highly sensitive to the environment and economy conditions under which the phenomenon is tested. This implies that future researches should take into account special features of the countries, industries and relationships itself in order to get more accurate results and conclusions. 
From the practical side, we may say that it is beneficial for a company to participate in long-term cooperation agreements as it drives its financial performance. Hence, based on these results, we recommend investors, especially, those who prefer long-term investments, to put their funds in those companies which are involved in some cooperation activities, such as alliance, joint ventures, networks, etc. as during an 8-year period those companies who participated in cooperation has, ceteris paribus, better financial performance.
However, in some periods these partnerships may need additional control and management. For example, in Russia, companies should pay special attention to partners’ actions and even develop stimulation measures for joint activities during the crisis times and, especially, in the recovery period. These actions will prevent a firm from potential losses connected with opportunistic behavior of its cooperation partners which usually emerges during and after-economic recession. In Europe, in turn, companies in cooperation generally take the highest advantage from cooperation during crisis. This implies that in advanced countries inter-firm cooperation is a good example of anti-crisis strategy. This means that, firstly, managers and consultants of European companies should arrange cooperation agreements during growth phase of economy cycle in order to prevent a firm from dramatic downturn during crisis. Secondly, we recommend investors who are risky enough to continue their activities during recessions to pay attention to EU companies which are involved in collaborations as, according to our findings, they show better financial results then other organizations. 


[bookmark: _Toc388537735]Conclusion
Current paper is devoted to the analysis of the impact of inter-firm cooperation on companies’ performance with the special look at the differences between advanced and developing countries, using EU and Russia as examples, as well as taking the stage of the economic cycle and, hence, the general health of economy and environment into account. 
Using econometric modelling techniques we analyzed 556 Russian companies and 823 companies from European Union, in order to distinguish the effects of cooperation between regions with different development stage. Both sets included 4 alternative panels: longitudinal panel containing 8 years, the period of economic growth (2004-2007), the economic crisis timespan (2008-2009) and the recovery time (2010-2011).  
The main conclusion drawn from the study is the empirical evidence that inter-firm relationships, to some extent, can improve the financial standing of the company regardless of the region its operations are concentrated (advanced of developing economy). In the cases of Europe and Russia we found that cooperation increases Economic Value Added of the company if looking at an 8-year period. These findings may be used by consultant agencies, investors and shareholders as our conclusions can help them to decide which company has competitive advantage and more potential to bring profits than other ones because such company engaged in some inter-firm collaboration. 
At the same time, we found that the impact of cooperation on performance may be volatile because of economy fluctuations due to specificity of the growth, crisis and recovery stages. For example, it was found that relationship between cooperation and performance is negative for Russian companies during recovery period. These findings indicate that cooperation, though having a potential positive influence on company and its finances, needs to be wisely managed and tracked in order to realize all its advantages and escape problems such as opportunism, especially in developing countries. Thus, we may conclude that current paper is valuable because of several reasons. Firstly, it proves the fact that inter-firm cooperation influence on financial performance is sensitive to the environment and economy conditions. Secondly, it reveals some practical issues connected with the inter-firm cooperation control and management which may be used by companies’ managers, directors or consultants.
Nevertheless, there are some limitations in our research. The main accent of the research is made on the inter-firm relationships phenomenon; however, we were limited in gathering precise information (through the survey or using the special databases like SDC Platinum) about the participation of the firm in some particular partnerships. As a result, we used proxy indicators to reveal the propensity of the firm to cooperate. That can lead to the biased results and put the limits on research opportunities. Secondly, EVA may not be the best indicator of financial performance of the company, as we used a basic formula, which may not reflect the actual value added accurately. The problem arose due to the lack of available public data on some particular indicators of a company which are needed to make adjustments to the EVA indicator. Additionally, we were limited in comparing the regression coefficients for inter-firm cooperation’s influence on performance between countries as methods applied in this paper do not assume availability of such instrument. 
In future the limitations of current research may be resolved. Firstly, provided that we apply additional time and resources, it becomes possible to collect more precise information about inter-firm cooperation in Russia and EU through survey (questionnaire) among companies’ management or through specialized databases which, for example, are specialized on alliance agreements. Additionally, access to additional sources enables us to calculate adjusted EVA which is considered to be more accurate. Further development of econometric techniques applied for empirical research will help to overcome the difficulty to compare regression coefficient between countries. This will enable us to conduct more comprehensive comparison of inter-firm cooperation phenomenon in Russia and EU. Moreover, in perspective, it makes sense to concentrate the research not only on the cross-country comparisons, but also analyze how inter-firm cooperation drives the performance of companies from different sectors. Additionally, with the use of more precise data on cooperation activities, it becomes possible to give a more detailed look on the differences in the influence of various forms of inter-organizational connections, for example, horizontal of vertical, knowledge-based or resource-based, national or international level and so on.
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APPENDIX 1
Variables definitions
	
	Indicators
	Description
	Type
	Measure

	Control Variables
	Company Age
	Number of years since firm starts its activities 

	Quantitative
	Units

	
	Number of Employees
	Number of people working in the company

	Quantitative
	Units

	
	Current Assets
	Value of companies’ current asset
	Quantitative

	million €

	
	Intangible Assets
	Value of companies’ intangible assets
	Quantitative
	million €

	
	Patents
	Number of patents, licenses, trademarks registered in a year
	Quantitative
	Units

	
	Directors’ qualification
	Reflects the quality of directors’ board in terms of sufficient education and experience:
If more than one third of directors have postgraduate level qualifications and more than 5-years experience – 2 points. 
If more than one third of directors have postgraduate level qualifications or more than 5-years experience – 1 point. 
Otherwise – 0.
	Categorical
	Categories from 0 to 2

	
	Location in capital
	Variable which takes value of 1 if company is located in the capital city (center of a region), otherwise – 0 points
	Binary
	Categories 0 and 1

	
	Location near university 
	Variable which takes value of 1 if company is located in the same city that one of the top-20 country’s universities is, otherwise – 0 points
	Binary
	Categories 0 and 1

	Inter-firm cooperation classification
	Number of subsidiaries
	Number of companies which are completely or partly owned by a focal firm
	Quantitative
	Units

	
	Participation in business associations

	For those companies which are involved in associations such as trade unions, etc. it is given 1 point and otherwise 0 points
	Binary
	Categories 0 and 1

	
	Web-site quality
	Rank of the companies web-site based on the following criteria: 
· Availability of information for investors (1 point) 
· Multi-lingual information (with English language) (1 point)
· Amount of information (more than 10 pages) (1 point)
· Design (using flash animation) (1 point)
The Integral Index is the sum of points
	Categorical
	Categories from 0 to 4

	
	EVA
	Companies’ Economic Value Added
	Quantitative
	‘000 €


APPENDIX 2 
Descriptive statistics for EU sub-panel
	Variable
	 
	Mean
	Std. Dev.
	Min
	Max
	Observations

	EVA
	overall
	-52.79
	392.20
	-4727.39
	4900.15
	N
	=
	7080

	
	between
	 
	307.83
	-2537.76
	3213.18
	n
	=
	885

	
	within
	 
	243.20
	-4216.66
	2190.60
	T
	=
	8

	Age
	overall
	47.79
	42.32
	0.00
	206.00
	N
	=
	7080

	
	between
	 
	42.28
	3.50
	202.50
	n
	=
	885

	
	within
	 
	2.29
	44.29
	51.29
	T
	=
	8

	Current Assets
	overall
	1037.62
	3360.11
	0.08
	68650.00
	N
	=
	7080

	
	between
	 
	3250.27
	0.30
	59690.25
	n
	=
	885

	
	within
	 
	857.57
	-24136.09
	30593.91
	T
	=
	8

	Directors’ qualification 
	overall
	1.21
	0.75
	0.00
	2.00
	N
	=
	6696

	
	between
	 
	0.75
	0.00
	2.00
	n
	=
	837

	
	within
	 
	0.00
	1.21
	1.21
	T
	=
	8

	Number of employees
	overall
	10277.74
	28241.52
	2
	297965.00
	N
	=
	7080

	
	between
	 
	27894.74
	7.75
	269929.00
	n
	=
	885

	
	within
	 
	5509.63
	-93163.14
	133355.60
	T
	=
	8

	Intangible Assets
	overall
	796.42
	3372.58
	-375.96
	61718.00
	N
	=
	7080

	
	between
	 
	3217.11
	0.00
	51706.63
	n
	=
	885

	
	within
	 
	1009.34
	-21419.72
	21845.28
	T
	=
	8

	Patents
	overall
	268.66
	2315.20
	0.00
	63340.00
	N
	=
	7368

	
	between
	 
	2299.25
	0.00
	55285.13
	n
	=
	824

	
	within
	 
	280.39
	-8812.47
	12784.66
	T
	=
	8

	Location in capital city
	overall
	0.42
	0.49
	0.00
	1.00
	N
	=
	7080

	
	between
	 
	0.49
	0.00
	1.00
	n
	=
	885

	
	within
	 
	0.00
	0.42
	0.42
	T
	=
	8

	Location near university
	overall
	0.44
	0.50
	0.00
	1.00
	N
	=
	7080

	
	between
	 
	0.50
	0.00
	1.00
	n
	=
	885

	
	within
	 
	0.00
	0.44
	0.44
	T
	=
	8

	France
	overall
	0.34
	0.47
	0.00
	1.00
	N
	=
	7080

	
	between
	 
	0.48
	0.00
	1.00
	n
	=
	885

	
	within
	 
	0.00
	0.34
	0.34
	T
	=
	8

	Germ
	overall
	0.24
	0.43
	0.00
	1.00
	N
	=
	7080

	
	between
	 
	0.43
	0.00
	1.00
	n
	=
	885

	
	within
	 
	0.00
	0.24
	0.24
	T
	=
	8

	Italy
	overall
	0.03
	0.17
	0.00
	1.00
	N
	=
	7080

	
	between
	 
	0.17
	0.00
	1.00
	n
	=
	885

	
	within
	 
	0.00
	0.03
	0.03
	T
	=
	8

	Spain
	overall
	0.06
	0.23
	0.00
	1.00
	N
	=
	7080

	
	between
	 
	0.23
	0.00
	1.00
	n
	=
	885

	
	within
	 
	0.00
	0.06
	0.06
	T
	=
	8

	UK
	overall
	0.33
	0.47
	0.00
	1.00
	N
	=
	7080

	
	between
	 
	0.47
	0.00
	1.00
	n
	=
	885

	
	within
	 
	0.00
	0.33
	0.33
	T
	=
	8

	Inter-firm Cooperation
	overall
	0.64
	0.48
	0.00
	1.00
	N
	=
	7080

	
	between
	 
	0.48
	0.00
	1.00
	n
	=
	885

	
	within
	 
	0.00
	0.64
	0.64
	T
	=
	8


APPENDIX 3
Descriptive statistics for Russian sub-panel
	Variable
	 
	Mean
	Std. Dev.
	Min
	Max
	Observations

	EVA
	overall
	1.44
	87.99
	-3018.26
	2131.69
	N
	=
	4928

	
	between
	 
	46.01
	-263.56
	908.93
	n
	=
	616

	
	within
	 
	75.02
	-2753.26
	2183.41
	T
	=
	8

	Age
	overall
	34.17
	37.46
	0.00
	293.00
	N
	=
	4928

	
	between
	 
	37.42
	3.50
	289.50
	n
	=
	616

	
	within
	 
	2.29
	30.67
	37.67
	T
	=
	8

	Current Assets
	overall
	81.30
	696.57
	0.00
	29485.48
	N
	=
	4928

	
	between
	 
	516.07
	0.01
	11930.33
	n
	=
	616

	
	within
	 
	468.24
	-5176.97
	25726.71
	T
	=
	8

	Directors’ qualification 
	overall
	0.92
	0.68
	0.00
	2.00
	N
	=
	4456

	
	between
	 
	0.68
	0.00
	2.00
	n
	=
	557

	
	within
	 
	0.00
	0.92
	0.92
	T
	=
	8

	Number of employees
	overall
	1938.99
	4277.11
	1.00
	99842.00
	N
	=
	4928

	
	between
	 
	4192.15
	2.86
	89358.88
	n
	=
	616

	
	within
	 
	755.76
	-5109.88
	12392.12
	T
	=
	8

	Intangible Assets
	overall
	0.26
	3.16
	0.00
	163.43
	N
	=
	4928

	
	between
	 
	1.90
	0.00
	29.21
	n
	=
	616

	
	within
	 
	2.53
	-28.94
	134.48
	T
	=
	8

	Patents
	overall
	7.15
	28.91
	0.00
	449.00
	N
	=
	4928

	
	between
	 
	28.56
	0.00
	449.00
	n
	=
	616

	
	within
	 
	4.64
	-104.48
	121.65
	T
	=
	8

	Location in capital city
	overall
	0.35
	0.48
	0.00
	1.00
	N
	=
	4928

	
	between
	 
	0.48
	0.00
	1.00
	n
	=
	616

	
	within
	 
	0.00
	0.35
	0.35
	T
	=
	8

	Location near university
	overall
	0.31
	0.46
	0.00
	1.00
	N
	=
	4928

	
	between
	 
	0.46
	0.00
	1.00
	n
	=
	616

	
	within
	 
	0.00
	0.31
	0.31
	T
	=
	8

	Inter-firm Cooperation
	overall
	0.32
	0.47
	0.00
	1.00
	N
	=
	4928

	
	between
	 
	0.47
	0.00
	1.00
	n
	=
	616

	
	within
	 
	0.00
	0.32
	0.32
	T
	=
	8





APPENDIX 4
Poolability test. Beta’s and SE’s for regressions by country
	 Beta’s and SE’s
	France
	Germany
	Italy
	Spain
	UK

	Inter-firm cooperation
	1472.76
	-16200.00
	-1652.04
	-17900.0
	846.279

	
	(1073.15)
	(17386.68)
	(1499.17)
	(23864.5)
	(454.74)

	Directors’
qualification 
	507.60
	-1780.38
	1234.35
	-14100.0
	2424.28

	
	(471.09)
	(6467.80)
	(654.88)
	(15590.1)
	(1681.81)

	Current Assets
	0.013
	0.102
	0.195
	0.012
	0.021

	
	(0.007)
	(0.008)
	(0.102)
	(0.062)
	(0.012)

	Number of employees
	-0.003
	-0.014
	-0.16
	0.005
	-0.007

	
	(0.001)
	(0.001)
	(0.024)
	(0.007)
	(0.001)

	Age

	-1.852
	-6.868
	-20.336
	-91.816
	-1.582

	
	(2.17)
	(2.367)
	(6.089)
	(9.491)
	(2.19)

	Patents

	-0.019
	-0.016
	4.854
	8.019
	0.424

	
	(0.015)
	(0.015)
	(3.924)
	(3.991)
	(0.044)

	Intangible Assets
	-0.059
	-0.048
	-0.891
	-0.192
	-0.024

	
	(0.005)
	(0.007)
	(0.076)
	(0.066)
	(0.008)

	Location in capital city
	47.47
	337.97
	-91.74
	2229.01
	-18.67

	
	(152.17)
	(899.67)
	(672.636)
	(4794.1)
	(251.212)

	Location near university
	-849.04
	-903.35
	627.8
	8376.15
	-282.66

	
	(427.93)
	(810.36)
	(890.58)
	(9534.44)
	(271.07)





APPENDIX 5
Gross domestic product at market prices in Billions of Euro*
	
	2004
	2005
	2006
	2007
	2008
	2009
	2010
	2011

	Germany 
	2 195 
	2 224 
	2 313 
	2 428 
	2 473 
	2 374
	2 495 
	2 609 

	Spain
	841
	909
	985
	1 053
	1 087
	1 046
	1 045 
	1 046 

	France
	1 655 
	1 718 
	1 798 
	1 886 
	1 933 
	1 885 
	1 936 
	2 001 

	Italy
	1 397 
	1 436 
	1 493 
	1 554 
	1 575 
	1 519 
	1 551 
	1 579 

	UK
	1 787 
	1 867 
	1 979 
	2 086 
	1 836 
	1 590 
	1 731 
	1 770 

	% in total GDP 
	74%
	74%
	73%
	72%
	71%
	72%
	71%
	71%

	EU(27)
	10 625
	11 092 
	11 724 
	12 430 
	12 501 
	11 770 
	12 292 
	12 667 


*Source: European Statistic Agency “Eurostat” URL: epp.eurostat.ec.europa.eu 


APPENDIX 6
Comparison of variances and means for Number of Patents Variable grouping by participation in cooperation
	Group
	Observations
	Mean
	St. Error
	 Std. Dev

	0
	661
	50.08
	25.12
	715.78

	1
	688
	235.52
	75.50
	2101.26

	Variance ratio test

	Ratio = sd(0) / sd (1)
	f =0.11

	H0: Ratio = 1 
	degrees of freedom =687, 660

	
	

	Ha: Ratio < 1 
	Ha: ratio = 1
	Ha: ratio > 1

	Pr(F< f) = 0.00
	2*Pr(F < f)=0.00
	Pr(F > f)=1.00

	
	
	

	Two-sample t-test with unequal variances

	diff = mean(0) - mean(1)
	t = -2.32

	Ho: diff = 0
	Satterthwaite's degrees of freedom = 965.427

	
	
	
	

	 Ha: diff < 0 
	 Ha: diff = 0 
	Ha: diff > 0

	 Pr(T < t) = 0.01
	 Pr(|T| > |t|) = 0.02
	 Pr(T > t) = 0.99



Comparison of variances and means for Intangible Assets Variable grouping by participation in cooperation
	Group
	Observations
	Mean
	St. Error
	 Std. Dev

	0
	661
	81.79
	23.99
	673.73

	1
	688
	495.36
	101.34
	2944.128

	Variance ratio test

	Ratio = sd(0) / sd (1)
	f =0.05

	H0: Ratio = 1 
	degrees of freedom =687, 660

	
	

	Ha: Ratio < 1 
	Ha: ratio = 1
	Ha: ratio > 1

	Pr(F< f) = 0.00
	2*Pr(F < f)=0.00
	Pr(F > f)=1.00

	
	
	

	Two-sample t-test with unequal variances

	diff = mean(0) - mean(1)
	t = -3.97

	Ho: diff = 0
	Satterthwaite's degrees of freedom = 936.944

	
	
	
	

	 Ha: diff < 0 
	 Ha: diff = 0 
	Ha: diff > 0

	 Pr(T < t) = 0.00
	 Pr(|T| > |t|) = 0.00
	 Pr(T > t) = 1.00




APPENDIX 7
Structural Profile of Enterprise Distribution by industry for EU economy and Sample
	Industry (NACE classification)
	Whole economy*
	Sample
	Difference

	Agriculture, Forestry, Fishing and Hunting
	3.98%
	0.10%
	-3.88%

	Mining, Quarrying, and Oil and Gas Extraction
	1.99%
	1.61%
	-0.38%

	Utilities (provision of electric power, natural gas, steam supply, water supply, and sewage removal)
	7.95%
	1.21%
	-6.75%

	Construction
	3.58%
	4.33%
	0.75%

	Manufacturing 
	13.92%
	23.94%
	10.03%

	Wholesale Trade
	6.76%
	4.43%
	-2.33%

	Retail Trade
	11.53%
	2.62%
	-8.92%

	Transportation and Warehousing
	5.57%
	2.31%
	-3.25%

	Information
	3.58%
	3.82%
	0.24%

	Finance and Insurance
	3.18%
	2.72%
	-0.46%

	Real Estate and Rental and Leasing
	4.37%
	5.13%
	0.76%

	Professional, Scientific, and Technical Services
	5.96%
	10.06%
	4.10%

	Management of Companies and Enterprises
	17.89%
	30.68%
	12.79%

	Administrative and Support and Waste Management and Remediation Services
	3.58%
	3.12%
	-0.46%

	Educational Services
	0.40%
	0.20%
	-0.20%

	Health Care and Social Assistance
	0.80%
	0.50%
	-0.29%

	Arts, Entertainment, and Recreation
	1.19%
	0.60%
	-0.59%

	Accommodation and Food Services
	2.39%
	1.81%
	-0.57%

	Other Services (except Public Administration)
	0.99%
	0.70%
	-0.29%

	Public Administration 
	0.40%
	0.10%
	-0.30%


*Source: European Statistic Agency “Eurostat” URL: epp.eurostat.ec.europa.eu


APPENDIX 8
 Structural Profile of Enterprise Distribution by industry for Russian economy and Sample
	Industry (OKVED)
	Whole economy*
	Sample
	Difference

	Agriculture, Forestry and Hunting
	14.11%
	1.56%
	-12.54%

	Fishing
	0.32%
	0.00%
	-0.32%

	Minerals Extraction
	1.19%
	5.95%
	4.76%

	Processing Industry
	24.24%
	35.38%
	11.15%

	Provision of electric power, natural gas, water supply
	1.63%
	8.76%
	7.13%

	Construction
	11.55%
	17.84%
	6.29%

	Wholesale Trade and Retail Trade
	28.77%
	17.20%
	-11.57%

	Hotel and Restaurant Industry
	1.14%
	0.16%
	-0.98%

	Transportation and Communication
	4.32%
	4.54%
	0.22%

	Financial Sector
	1.79%
	0.31%
	-1.48%

	Real Estate, Rental and Other Services
	8.72%
	8.14%
	-0.58%

	Education
	0.33%
	0.00%
	-0.33%

	Healthcare
	0.84%
	0.16%
	-0.68%

	Other social and Personal Services
	1.05%
	0.00%
	-1.05%


*Source: Russian Statistic Agency “Rosstat” URL:rosstat.ru  
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