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SUMMARY  
Objectives  
This thesis explores board member networks and their influence on firm performance 
and innovation and presents a conceptual framework for understanding and ultimately 
predicting the impact of board network features on firms in both established and 
transitional economies. A board member networks refers to the connectedness 
between firms in an economy resulting from individual board members who have 
membership of more than one firm boards. The study considers these networks as 
having an intrinsic business value for firms, known in the literature as “social capital”. 
The thesis proposes that “structural” and “content” attributes of board member 
networks are the key levers underlying the social capital of these networks and their 
value for firms. Applying insights from social capital theory, the structural aspect of 
the social capital emphasizes the role of the firm’s position in the board network, while 
network content suggests that attributes of partner firms are also significant factors 
toward firm performance and innovation.  

Approach 

We have collected panel data of 200 Armenian firms (Open joint stock companies) for 
the period 2000-2010, which include data on board members, firm’s financial, industry, 
profit and other relevant variables. In addition we have conducted the first firm’s 
innovation survey among selected firms.  

We have constructed board network for four years and have generated various social 
capital variables using tools from social network analysis. The first part of the empirical 
analysis focuses on impact of social capital on firm financial performance as measured 
by the return on assets (ROA) and return on equity (ROE). In the second part we 
estimate the impact of social capital on firm innovation in Armenia.  

Findings and Conclusion 

Our empirical evidence shows that social capital embodied in firm connectedness has a 
significant impact on firm performance. The literature argues that shared board 
members serve as channels for transmission of information and knowledge, exchange 
of resources and assets across firms, which positively impact both their innovativeness 
and financial performance, and our results support this argument. It is not always true, 
though, that more connectedness is always better: under some circumstances, gaps in 
connectedness can actually be beneficial for firm performance.  

The study finds that network diversity, partners’ assets and export volume are 
important for improving financial performance and innovativeness (including the 
degree of novelty of innovativeness). For example, if a firms is embedded in a rich 
network, where its partners possess higher financial resources, it is more likely that the 
firm will benefit from the borrowing from its partners if the network is more closed, as 
cohesive network endure higher level trust among its member, they provide 
monitoring and sanctioning opportunities, especially when the legal infrastructure of 
the country will not protect the firms. In support of measuring and utilizing social 
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capital, we contribute to the literature with new measures for assessing network 
content and provide empirical evidence how those measure explain the firm 
performance. 

Further research could investigate the joint effects of board network and board 
members characteristics on firm’s learning and innovative outcomes. Our approach 
can be applied also to other country context, and findings can provide important 
insight for policymakers in the field of corporate governance, firm’s growth and 
innovation.  
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1.1 Motivation  
The transition from planned to market oriented economies in Central and Eastern 
European countries and in the former USSR represents a rare opportunity to study a 
profound economic, social and political transformation. During the early transition 
period from 1991-2000, most scholars were focused on analyzing differences and 
similarities of development patterns of those countries (Berglöf, Thadden, and Ernst-
Ludwig 1999; Commander 1998; Ees and Bachmann 2006; Batjargal 2006; Black, 
Kraakman, and Tarassova 2000; Frydman et al. 1999; Godoy and Stiglitz 2006; 
McDermott 2002; Kogut and Spicer 2002; Stark 1991). It was a natural experiment to 
test many economic and sociological theories that discuss behavior of economic agents 
in uncertain environment with the evidence that those countries provided. 
Interestingly, this literature (e.g., institutional economics, evolutionary economics) 
emphasizes the role of institutions and the interplay of political and economic 
institutions in shaping those societies. The transition from one system to another was 
so radical that economic agents — people, firms, organizations, and states — were 
replaced, re-organized or re-tasked in the new setting without any prior knowledge nor 
with any normally functioning market-supporting institutions. From an evolutionary 
economic perspective, this is a sort of “ideal type”, as it allows the society to replace 
the actors in a highly uncertain environment, and lets them to evolve, to generate a 
new, or at least different society without a well-thought out plan, however the 
participants in the process must find ways of coordinating their activities in the face of 
this ignorance and lack of institutional support.  

From a socio-economic perspective, the collapse of the Soviet Union ended a highly 
structured market system leaving privatized firms and new private firms to develop 
independent supply chains. In the turmoil that ensued, thousands of specialist and 
engineers became unemployed. All transition countries experienced a radical drop in 
GDP, which only recovered very late in Russia (2006), and in many countries 
(including Armenia, Serbia, Moldova, Ukraine, Georgia, Tajikistan and the Kyrgyz 
Republic) the output remained below their 1991 levels until 2013 (Berglof 2015).  

Under the Soviet system many social and political issues were suppressed and as a 
result, the collapse of USSR was followed by many ethnic wars between and within the 
countries. Armenia was one of the countries that experienced such issues, and its 
transition was made even more difficult as a result of the war with Azerbaijan. 
Business survival in this context demanded a dramatic change in mindset.   

Armenia is a particularly useful country to study because a) it was characterized with 
highly uncertain environment (e.g., war, economic reforms); b) it was highly 
industrialized during the USSR; c) due to its small size we could examine the social 
networks for all corporate companies. Despite its small size Armenia was an important 
link in the soviet production chain. The country enjoyed the highest proportion of 
scientists and engineers relative to its own population. However, the transition started 
with extremely challenging conditions: war, an economic blockade and the dissolution 
of the Soviet production system. Our focus is on large privatized firms, which were 
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the main drivers for the Armenian economy during the soviet period. By studying 
privatized firms in Armenia between the period of 2000-2010,1 we provide empirical 
evidence on how firms passed through the transitional process, what mechanisms (i.e., 
social networks) were developed to stabilize the turbulent macro and micro 
environment and which factors drove firms to perform better and innovate. While 
studying the evidence from Armenia, we emphasize that transitional reforms and past 
USSR history (“soviet heritage”) are important factors that affected the country’s 
economic development. It is now more than 25 years since the collapse of the USSR, 
but former Soviet countries still experience the consequences of first-generation policy 
reforms. 

During the early transition period many scholars were concerned with macro-
economic adjustments and structural reform policies. The international community 
was strongly involved in this process and was pushing privatization, institution 
creation, and so on. Though the countries went through dramatic economic and 
political reforms, with radical changes to how the economy was organized, less 
attention were paid to transformation of National Innovation Systems.  

One intriguing question that is not answered even after reviewing the literature on 
transitional countries is what could have been done differently so that the transition 
would not have been so painful and destructive: in the literature review part we discuss 
the views of the gradualist reform approach, which argue against rapid liberalization 
approach. However, the goal of the study is not to contribute to this debate, but to 
bring it in our discussion to deepen the understanding of the transitional environment 
where firms were operating and discuss why firms had to find alternative strategies to 
survive in this environment (we discuss the relative performance of alternative 
networking strategies on firm performance). 

One of the main and fundamental debates in the early transition period was whether 
countries should implement radical changes (“shock therapy” approach), or choose a 
gradual transition that emphasizes the importance of economic actors’ adaptations to 
new institutions. This debate was reflected in the issue of the speed and sequencing of 
privatization policies. Proponents of “shock therapy” argued for mass privatization — 
that is, privatization of the large-scale state property in a very short time (neo-liberal 
approach), while proponents for gradualism were against large-scale privatization 
policies, especially when the countries did not establish supporting legal infrastructure 
(new institutional approach).2 Although this debate is beyond the scope of our study, 
nevertheless the discussion and previous comparative studies shed light on 
consequences of the reforms that we believe affect the country’s development, and the 
behavior and the incentives of the economic agents. Understanding those processes 
explains issues in transitional countries. This study examined privatized companies, 

                                                        
1 From 1990 to 1995 Armenia was engaged in the war with Azerbaijan. As a consequence, the government was 
delayed in introducing the first generation of structural reforms, such as privatization. Compared to other newly 
independent countries, privatization lagged by several years and only began in earnest in 1998 and 1999.  
2 Kogut and Spicer (2004) reviewed the literature on the main debates on transitional policies and reforms.   
And have extensively analyzed the publication of the scholars in both camps- “shock therapy” and gradualism. 
Some of the “Shock therapy” proponents were also consulting World Bank and governments of transitional 
countries (e.g. Sachs was Russia’s president’s advisor).  
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because how the privatization policy was implemented had an important impact on the 
environment where firms were operating. The “shock therapy” reforms such as mass 
privatization created high uncertainty, and one of the survival strategies of the firms to 
cope with uncertainty was to rely on their personal networks and seek support in 
informal arrangements.   

Early transition literature was very critical about rapid market reforms: researchers 
argued that reforms imposed market-supporting institutions without taking into 
consideration the local differences, which lead to consolidation of state property in the 
hands of the pre-existing elite in post-soviet countries (Kogut and Spicer 2004; Spicer, 
McDermott, and Kogut 2000). Mass privatization, which is supposed to transfer 
ownership into the hands of the population and improve production efficiency, has 
failed in post-soviet countries. Stark (1991) and McDermott (2002) argue that the fall 
of a planned system left economic agents and firms embedded in the pre-existing 
business and social networks; as such, strong personal ties, especially with the political 
elite, provide both resources and authority. Key here is the idea, or perhaps 
observation, that pre-existing networks serve as an alternative mechanism for markets 
that support organizations in their efforts to coordinate economic activities. This issue 
is central to the analysis in this thesis: Do firms that participate in informal networks 
and utilize social ties (which might serve as alternative coordination mechanisms) 
perform better than firms that do not? 

One way to study those networks is to examine the initial board network that formed 
as a result of privatization. In studying transitional economies, including the Armenian 
economy, the notion of personal networks has several advantages: first, in transition 
countries collaborations among companies are highly personalized and second, many 
researchers describe how personal networks reflect the social relations in transitional 
countries (Salmi 1996; Ledeneva 1998; Ledeneva 2009). The anthropological study by 
Ledeneva (1998) even pointed out how some Russian expressions used on a daily basis 
reflect the power of personal ties. For example, the phrases moi krug (my circle) and 
krug znakomich (circle of acquaintances) show that unless a person belongs to the 
circle he/she will not be trustworthy. It seems very likely that the power of personal 
ties changed slightly over the transitional period as formal institutions became more 
mature and legitimate. As formal institutions emerge and are strengthened, one thing 
that gives social networks value, namely their ability to reproduce or replace the role of 
formal institutions, disappears. Nonetheless, we should not ignore their role, as a 
mechanism to gain a competitive advantage and to have access to critical resources 
and information that the formal institutions cannot provide.  

1.2 Research Questions  

The main objective of this study is to investigate the role of social networks of 
corporate board members in explaining firm performance in transition countries.  

How important were social networks in explaining firm performance in 
transition economies?  
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A literature review of transitional countries leads us to the conclusion that the 
transition from a planned to a market economy is characterized by high uncertainty 
and lack of market-supporting institutions. These features strengthen the role of 
longstanding social ties in shaping the post-soviet economic reality, and partially 
substitute for weak and not entirely legitimate (formal?) institutions. The major 
structural reforms were slow in reaching their policy goals because market information 
was opaque, and corporate restructuring was slow, and actors of all types experienced 
difficulty navigating the turbulent economic conditions. In these conditions, we 
conjecture that social networks played a constructive role in opening up channels of 
communication and support through inter-firm information flows.  

What role did board networks play in supporting privatized firms? 

Our evidence is based on the examination of Armenia’s transitional experience, where 
we traced the network of board members of privatized large firms. The role of the 
board network as a mechanism for firms to gain external resources and knowledge is 
recognized more often in research of developed countries (Mizruchi 1983; Talke, 
Salomo, and Rost 2010), but the small amount of evidence from transitional countries 
also contributes to this stream of literature (Stark and Bruszt 1998; McDermott 2002). 
Literature in this domain supports the argument that the board network is an 
important source through which the firm can access new and complementary 
resources, knowledge and information. In particular, board networks facilitate 
following mechanisms for firms: reduced uncertainty and dependence (Martin et al., 
2015; Beckman, Haunschild, and Phillips, 2004), enhanced organization learning 
(Uddin, 2012) information sharing (Shropshire, 2010), and signal for higher trust and 
quality (Su and Zhang, 2008). Consequently, more relational and social capital visions 
of the board have emerged in the literature (Mizruchi 1983; Dicko and Breton 2010; 
Kim 2005; Wincent, Anokhin, and Örtqvist 2010).  

How can we apply social capital theory in this context?  

We applied social capital theory to explain the mechanism of how a firm’s position in 
the board network explains its financial performance and innovativeness. Our 
conceptual framework distinguishes two aspects of social capital — structural and 
content. The structural aspect of social capital emphasizes the firm’s position in a 
board network, while network content suggests that attributes of partner firms also 
matter for the firm’s performance and innovation.3   

In this study we also address the question of how social capital is utilized by the 
firms, and by what mechanisms. We do not address the mechanisms directly, as 
that is beyond the scope of our data. However, by addressing the role of “content” in 
the analysis we can infer what mechanisms underpin firms’ use of networks to enhance 
performance. The structural aspect may indicate what potential resources are available 
to the firm through its network, while network content measures the actual resources 

                                                        
3 Our concept “network content” is close in spirit to “relational content” (see Hansen, M.T. (1999) or Gilsing, V. 
& B. Nooteboom, (2005)). Rodan, S. and D. Ch. Galunic (2004) used “network content” to refer to knowledge 
heterophily. We are referring here both to nodal attributes such as firm size, industry, location, but also some 
dyadic network attributes such as homophily of links. 
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that partners possess. However, these two dimensions do not ultimately indicate how a 
focal firm utilizes the resources possessed by its partners.  

To deepen our understanding of how firms benefit from social capital, we suggest 
looking at complementarities between network structure and content. For example, if 
a firm is embedded in a network where linked firms have greater financial resources, 
the focal firm has a greater likelihood of accessing financial support from connected 
firms than a firm that is not connected to a ‘rich’ network. But the likelihood of 
borrowing is higher in closed networks (network connectedness), as tight ties endure 
higher-level trust. The value of a closed network is increased particularly with 
environmental uncertainty and weak legal infrastructure, where formal regulations do 
not provide protection against deviation (here the transition context is important.), 
while these networks do provide monitoring and sanctioning opportunities.  

The empirical focus seeks to identify which form of social capital (network structure 
and content) and which mechanisms of its utilization (interaction of these two 
dimensions of the social capital) enhance financial performance and innovation 
incentives.  

1.3 Approach  

To answer our research questions we first identify the population of firms for the 
further analysis. The focus of our analysis are Armenian companies formed as a result 
of privatization. The 207 firms examined were publicly listed firms with more than 50 
shareholders. Such firms have a reporting obligation to the Armenian Stock Exchange 
and the Central Bank to provide annual financial statement and corporate board 
membership. These firms were the largest companies in Armenia during the soviet 
period. 

Social capital we define using the network of the board members of all corporate 
firms, where two firms are connected if they share at least one board member.  We 
construct the board network for 4 years in the period 2000 to 2005, where the board 
network of 2000 is the initial network formed as a result of privatization.4  

Our first analysis concerns financial performance of firms. We collected archival data 
and with it constructed panel data for 10 years, for the 207 firms, which includes firm-
level information on Return of Assets, Return on Equity, sales, firm industry, etc. 
These data allow us to measure the effects of the board network on firm financial 
performance: testing how the past board network affects the firm’s financial 
performance.  

For the second part, on firm innovation performance, we conducted a countrywide 
innovation survey. This was the first innovation survey ever done in Armenia, and we 
were able to collect data for 2008-2010 on our 207 firms.5 We included retrospective 
questions to capture firms’ past innovative performance; however, the main variable of 

                                                        
4 Data limitations mean that it is not possible to construct networks for all 6 years, as we discuss in detail below. 
5 In this study we select all joint-stock companies that were privatized before 1999. This list was created in 1999. 
For the innovation survey, some of these companies ceased operating by 2010. See Chapter 7 for more details.  
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interest is firm innovation for the period 2008-2010. The goal of this part of the 
research is to test the effects of the board network on the firm innovative 
performance.  

The important aspect of this thesis is the application of social capital theory to 
conceptualize and empirically measure how board networks may affect firm 
performance. Following social capital theory and social network analysis we 
constructed variables that measure the levels of firms’ embeddedness in the board 
network. We distinguish two aspects of social capital — structural, which captures the 
position of a firm in the board network, and content, which looks at the qualities of 
the firm’s network partners. Lastly, we look at the complementarity of these two 
aspects of social capital. We applied social capital theory, which explains the role of 
personal networks, however this study tried to incorporate some specifications of 
transitional economies and provide richer evidence how personal networks are 
important for firms in transition economies.  

The final chapter will synthesize the main findings, noting their implications for 
research and practice. We also discuss how the results of our study are interpreted in 
transitional context, and how it differs from developed economies.  

1.4 Contribution  

The study contributed to both social capital and transitional economies literature by 
providing empirical evidence from a small transitional country on how the social 
networks of corporate boards may increase firm competitiveness. The case of Armenia 
is not very well explored, and in the context of the social capital theory, we have the 
opportunity to examine the population of open joint stock companies and their board 
network. The collection of data was a critical point for fulfilling the goals. As part of 
the Ph.D. research project we created a unique dataset of privatized firms. First, we 
collected archival data (paper based) on all publicly listed companies (N=204), which 
included information on board members and the firm’s financial reports (1999 - 2005). 
Second, we collected 10 years of panel data on firm level variables such as industry, 
sales profit, production, employment, etc. for the selected firms (provided by the 
Ministry of Revenue). Third, we conducted the first countrywide innovation survey in 
Armenia, which collected data on firm innovation (N=192) for the period of 2008 - 
2010. The survey is a major undertaking of this study, and it contributed largely to the 
examination of the firm innovation in Armenia which was not examined previously. 
The survey data provided an opportunity to compare Armenia’s innovation system 
and firms’ innovation modes with that from other countries using studies based on the 
similar survey data. 

The application of social capital theory on our data deepened our understanding of 
how firms that were important in the Soviet economy perform after the change of 
their ownership that accompanied transition, and how they are adapting to evolving 
and developing market conditions. We draw our conceptual framework to analyze the 
role of board networks in explaining firm performance.  
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Social capital theory has addressed longstanding debates such as the relationship 
between a firm’s network centrality and its performance or whether closed networks 
or “structural holes” are beneficial for a firm’s performance. In this regard our study 
contributes to the social capital literature with new empirical evidence from Armenian 
firms. We examine these hypotheses in the relation to the firm’s innovation and 
financial performance. Our data show that there is a positive but non-linear 
relationship between firm performance and the firm’s centrality in the board network, 
and that in general, a network rich with “structural holes” or firm’s brokerage position 
in the board network significantly increases firm innovation.  

Our methodological contribution to measuring social capital variables enables 
improved operationalization of variables and interpretation. The review of the 
empirical literature on social capital shows that previous studies do not provide precise 
answers about how to measure social capital,6 or what the mechanism(s) of utilizing 
the social capital is (are). In this regard we contribute to the literature in the following 
ways: first, operationalizing network content measures such as network 
resourcefulness and foreign ties; and second, by providing empirical evidence how the 
interaction effects of network structure and network content affect firm performance. 
This is an area that has been relatively less explored in social capital literature, 
especially in the empirical literature. Our study examines what type of resources firm’s 
network can provide access to, and how we can measure those resources (both 
tangible and intangible). And we also looked at how a firm’s network structure 
complements the qualitative measures of the network. Previous studies have also 
addressed these issues (e.g., Rodan and Galunic,2006; Tsai and Ghoshal 1998; Reagans 
and McEvily, 2003), and in addition to the existing literature we suggest new measure 
for the network content as well as we brought insights from the country context in the 
development and interpretation of the social capital measures. By extending the notion 
of complementarity between network structure and content suggested by Rodan and 
Galunic (2006), we develop our framework by deepening our undetstanding through 
incorporating different network structures(e.i., network closure and structural holes) 
and network qualities (i.e., network diversity, network resourcefullness).  

In terms of network content measures, we suggest using the diversity of a firm’s 
connections in industry, region and firm type. Another measure we suggest is the 
network resourcefulness measured by firm’s partners’ assets, which is a proxy for rich 
and wealthy networks (rich and wealthy connections). In addition we used firm’s 
partners’ exports to measure how knowledgeable is the firm’s network. The study 
finds that network diversity, partners’ assets and export intensity are important for 
improving both the firm’s financial performance and its innovativeness (including 
degree of novelty of innovativeness). In addition, we look at the complementarity 
between network structure and network content, firm’s centrality and its absorptive 
capacity.  

Social capital theory provides the analytical framework to examine the role of board 
networks on firm performance, and our application in the transition context has 

                                                        
6 There is still lack of consensus in the social capital literature, particularly, in the qualitative aspect of the social 
capital.  
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shown the extent to which social capital is important. Prior research would support the 
conclusion that social capital variables may have different effects on firm performance 
given the country’s institutional set up. Similarly, wealthy and asset-rich networks are 
important in all societies, but when we discuss the transition context, wherein firms 
have limited opportunities to borrow from the banks and other formal financial 
institutions, social capital becomes even more important in how a firm finds a way to 
conduct its business. Batjargal (2007) has examined the effects of heterophilious (by 
industry) and high ranked (high-ranking officials among one’s personal network) ties 
on entrepreneur profits in Russia. He argued that Russian entrepreneurs need to 
diversify their network ties – when business grow various needs rise, and these needs 
force to diversify one’s network ties (Batjargal, 2000). Ties with high-rank official may 
provide some benefits to Russian entrepreneurs in accessing financial or other types of 
resources (Batjargal, 2007). Following this example, our study also tests the role of 
personal networks in transitional country, but with slightly different approach: rather 
than focus on the how entrepreneurs utilize their social networks for professional 
advancement, this study examines how networks created by corporate board members 
affect firm performance and innovation. Our study used board networks and 
privatized firms instead entrepreneurs compared to Batjargal (2007)’s study, and have 
used slightly different measures for social capital. 

One of our assumptions is that in the transition context, given the lack of legal 
enforcement mechanisms, network closure and its complementarities with network 
content such as partners’ assets may have a stronger effect on firm performance 
compared with regulated/developed economies. Trust and reliance on personal 
networks may partially substitute the lack of legitimate market-supporting institutes. In 
addition, the information commonly available to western firms was not present to 
Armenian firms, and this placed a premium on reliable information available through 
personal channels. This is consistent with the many studies that argue that during the 
economic transition, borrowing and barter are dominant strategies in inter-firm 
relations, but with the lack of a strong legal enforcement framework, social ‘resources’ 
such as reputation, trust and sanctioning mechanisms are the options to protect firms 
from opportunistic behavior of partners. In this respect, testing the complementarity 
in transition context (e.g., testing interaction between firm’s network closure and 
richness of partners) may provide stronger evidence about the relationship between 
network content and network structure. Complementarity of a certain network 
structure and certain network content provide deeper understanding of what quality 
ties and what structure a firm could obtain through its board members to improve its 
performance. This information provide insight for firm’s strategic decision on how to 
optimize its social capital.     

1.5 The Organization of the Thesis   

This thesis is structured into four main parts. 

Part I: Introduction and Background.  

Chapter 1 (current chapter) presents the overview of the thesis and discusses the 
research questions, the structure and the contribution of the thesis.  
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Chapter 2 introduces the transitional context and briefly highlights the relevant 
historical and economic background. 

Chapter 3: The main focus of this chapter is the case of the National Innovation 
System (NIS) of Armenia in the post-socialist period. It provides a description of an 
innovation system, identifying differences of a transitional context such as a historical 
heritage, technological specialization and innovation culture before and after the 
collapse of the USSR. As a highly industrial country during the USSR era, it faced not 
only the challenges for societal transformation, but also the need to establish a new 
innovation system on the ruins of the old one. This chapter lays the foundation for 
understanding the general macro-environment in which our study firms operate, and 
the challenges and opportunities that affected their innovation incentives.  

Part II: Firm Financial Performance. The chapters discuss the role of social capital 
and firm financial performance.  

Chapter 4 introduces the conceptual framework for the analysis and data on corporate 
board networks of privatized Armenian firms for the period of 2000-2010. Revisiting 
social capital theory, we developed several propositions on how social capital affects 
firm financial performance. In this chapter we develop the empirical hypotheses, 
which will be tested in Chapter 6.  Our model is designed for measuring effects of 
social capital on firm financial performance. Key aspects of the framework are the 
relationships of network structure and content and firm performance, and also to 
network content and firm performance. We used measure of network centrality, 
structural holes and network closure to capture firm’s network structure. And we used 
homophily/heterophily in the partner’s attributes, the partner’s total assets and export 
volume as a measure of network content. Another important part of our framework is 
to consider complementary effects of network structure and content on the firm 
performance.  

Chapter 5 reports on the methodology we used to empirically analyze the effect of the 
board network on firm performance. First, our literature review identifies relevant 
empirical findings to predict the influence of our independent variables on firm 
performance. Building on previous studies, we operationalize key variables introduced 
in the previous chapter. This chapter provides detailed information about the data 
used for this study and variables that we constructed for different dimensions of the 
social capital. We then discuss the panel data fixed effect and random effect models 
used to estimate the impact of various social capital variable (measures) on the firm’s 
performance. 

Chapter 6 presents the estimation results from the econometric models. First, it 
examines the impact of structural independent variables on the firm’s financial 
performance. Then, it shows the effects of network content variables on firm 
performance such as homophily, partner’s assets and export volume, and lastly it tests 
the hypothesis related the complementarity of the firm’s network structure and 
content. Panel data models were applied to provide robust estimates indicating the 
explanatory power of those independent variables for the firm’s performance 
measured by Return on Assets (ROA) and Return on Equity (ROE).  
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Part II: Firm innovation. It comprises chapters 7, 8 and 9, which discuss survey 
instrumentation and analysis of the data, as well the role of social capital in explaining 
firm’s innovation.  

Chapter 7 gives an extensive account of the instrumentation methods used to collect 
data on firm level innovation activities and output. For the first innovation survey 
conducted in Armenia and covering the period 2008-2010, we used a subject-based 
innovation survey based on the EU Community Innovation Survey questionnaires and 
the Oslo manual guidelines. This chapter describes the design of the questionnaire, 
survey data collection and time-frames of the fieldwork. It also illustrates the different 
stages involved in the process of testing the survey instrument, and designing the final 
sample and conducting interviews. 

Chapter 8 analyses the survey data and reports on various key innovation indicators 
and related variables of the selected firms by exploring the characteristics that explain a 
firm’s innovative performance in Armenia. This chapter also lays the groundwork for 
the next chapter, which further advances analysis of the survey data and econometric 
modeling for estimation of social capital variables. Though this chapter is descriptive, 
it provides insight into the factors that are correlated with firm innovation. Key 
innovation variables are correlated to firm characteristics such as industry, size, 
exporting markets and inter-linkages. Firm innovativeness is analyzed from output and 
input perspectives, and the chapter also compares the results with evidence from other 
countries.  

Chapter 9 reveals the multifaceted contribution of the board member network to the 
firm’s innovation in part by extending prior research that addresses the effects of 
network resources. In this chapter social capital theory is applied to elaborate how the 
board network, which is powerful in the organizational context by adding 
competitiveness to the firm, influences a firm’s innovative performance. This study 
also moves beyond the structural aspects of the board network ties, and again 
underscores the contribution of network resources, which directly capture the 
characteristics and resources with which partner firms are endowed. Analysis of 207 
Armenian corporate firms suggests that the contribution of network resources to a 
firm’s innovation varies with network structure.  

Part IV: Conclusion. 

Chapter 10 presents the main findings and conclusions, and recommendations for 
further research. 
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2 CHAPTER 2 
BACKGROUND  
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2.1 Background  

Over the last three decades the economies of Eastern European and former USSR 
countries have passed through remarkable economic, political and social 
transformations. The institutional changes happened very quickly, perhaps one of the 
only times in history when societies experienced such dramatic institutional changes in 
a very short time. In this chapter we review the studies on transition economies in 
order to analyze and explain heterogeneous outcomes of transition process, and 
identify the conditions and factors that most probably affect the transition process, 
before finally using this framework to examine the specific example of Armenia and 
the Armenian corporate network (board network). 

Transition Economies  
Neo liberal analysis and predictions of the development of post-soviet countries 
assumed that once the formal institutions of a market economy and democracy were 
introduced to the countries, it would lead to certain values and behavior, without 
considering that institutional learning itself could generate substantial (further) changes 
in the initial institutional setting. Institutional learning was one of the key concepts for 
the proponents of gradual change theory arguing that while market-supporting and 
democratic institutions were imposed on these societies, individuals (e.g., firms, 
employees, shareholders) shaped them differently based on their values and beliefs. 
These different responses to the change had the potential to create different 
institutional evolution in different locales. Understanding the processes of learning and 
adapting to a new institutional setting is a key to understanding why the outcomes of 
reforms are different in different transition countries.  

More than two decades have passed since the collapse of the USSR, and only now can 
we discuss and compare the results of the reforms. Despite having started from more 
or less the same point, countries now show different economic, political, social and 
institutional outcomes. Some countries, especially in the Eastern European block 
managed more sustained economic development, while former-soviet republics were 
trapped with corrupt and autocratic political systems, which did not generate economic 
benefits for the society. 

 The durability of economic achievements was tested by the global financial crisis, 
which affected transition countries differently (Berglof 2015). All transition economies 
including both former-USSR and former-socialist countries in their early stages 
experienced a deep recession, which was followed by strong growth until 2008. The 
global financial crisis caused significant losses across countries, however some 
countries (particularly Central European and Baltic countries) recovered very soon 
after the crisis and resumed their growth, while others still struggle. Post-crisis (2008) 
analyses suggest that the growth experienced by transition economies before 2008 was 
related to their status as open economies. However, economies which accompanied 
their open trade policies with policies of industrial and technological upgrading were 
less vulnerable to the fluctuation in the global financial markets (Berglof 2015).  
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Another important aspect of development for transitional countries was institutional 
transformation, which followed various trajectories. In general, a comparative analysis 
distinguishes two main blocks - first, Central and Eastern European and the Baltic 
countries, and second, former USSR countries (excluding the Baltic States). Countries 
in the first group were more successful than countries in the second group in terms of 
economic and political improvements, though there is a great deal of variation within 
the groups. The first group countries were geographically closer to Europe; they were 
socialized after the Second World War (being under the communist regime less than 
70 years), and were better integrated into the EU infrastructure. As a result, these 
countries enjoyed higher capital inflows which facilitated rapid growth in the private 
sector (Berglof 2015). In contrast, countries of the second group had slower progress 
and less success in the quality of established institutions and political and economic 
performance. Within this group not all countries implemented radical institutional 
reforms: e.g. Turkmenistan, Belarus and Uzbekistan still keep the old soviet system, 
and they are characterized as having more authoritarian political regimes. Russia, 
Kyrgyzstan and Armenia passed radical reforms — they quickly destroyed the old 
structure and applied liberal macroeconomic stabilization strategies, whereas Ukraine, 
Belarus and Kazakhstan are characterized by a more moderate level of reforms — they 
implemented structural modification of institutional restructuring and their financial 
policies were oriented towards social stability and production recovery. Azerbaijan, 
Georgia and Tajikistan slowed down the transition processes due to their political 
instability and then followed a more gradual approach (Sargsyan and Markosyan 2014). 
Armenia followed Russian transitional policies until 1993, but then started to apply 
situational solutions after they did not see the expected results (Sargsyan and 
Markosyan 2014). 

The question of the variety of outcomes among transition countries has been 
addressed in previous research. The main debate in the scholarly community has been 
when and how to implement the reforms, because these variables affected the 
outcomes of reforms (Kogut and Spicer 2004). Although all scholars agreed that there 
is a need for macro-economic adjustments and structural reforms, they split into two 
camps while discussing the speed and sequencing of implementation of transitional 
reforms. 

The “shock therapy” camp argued that the bundle of reforms, which included 
privatization, stabilization and liberalization, should be applied all together and in a 
short time. According to neo-liberal economic ideology 7  institutional reforms are 
secondary. However, this approach provides little guidance on restructuring market-
supporting institutions. In contrast, gradualism emphasizes the role of institutions 
including formal and informal social networks and the application of reforms that take 
into consideration of local differences. Stark (1991) stresses the evolutionary aspect of 
the transition process, mentioning that the shift from a planned economy to a new 
economic system should pass through local experimentation and learning. The 

                                                        
7 Proponents of “shock therapy” approach represent neo-liberal school of thought, and economists such as 
Lawrence Summers and Stanley Fisher (Fischer, Summers, and Nordhaus 1992), Nellis (Nellis and Shirley 1992; 
Nellis 1999), Peter Murrell (Murrell and Wang 1993), and Sachs (Zinnes, Eilat, and Sachs 2001).  
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disadvantage of mass privatization is that it creates opportunities for market exchange, 
but in a context that has no established legal system to regulate, monitor or enforce 
market contracts (Spicer, McDermott, and Kogut 2000). The absence of a legal 
infrastructure created through rapid privatization makes market solutions and 
coordination problems particularly costly (McDermott 2007; Spicer, McDermott, and 
Kogut 2000). The lack of formal institutional mechanisms (e.g., functioning regulatory 
framework, banking system) to support an interpersonal market exchange in post-
socialist economies makes the role of informal agreements and relations even more 
important, leading many firms to pursue network strategies for growth in this 
environment (Stark 1996).   

This has relevance to our study because it explains how radical reforms and the speed 
of implementation left individuals in a vacuum – individuals and economic agents 
could not understand what to believe in and how to behave. The chaos caused by the 
destruction of an old system without having a well-established new system in place led 
firms and individuals to experiment and to copy each other; this caused the mutation 
of various behaviors. This context describes the environment of Armenian firms that 
were placed in the market without any knowledge of how markets work, and no 
formal tools with which to examine reality or to participate in market exchange.  

The previous literature identified four factors that are important parts of the 
explanation of the different outcomes of transitional countries. These are: the initial 
conditions, the speed of transition reforms, mass vs. gradual privatization, and 
ownership of newly privatized firms (locals vs. foreign).   

Woo, Parker, and Sachs (1997) argue that difference in initial conditions determines 
the outcome of transition. They point out that private property developed in the 
agricultural sector in China and the decentralized nature of governance allowed for 
different policy options compared to Russia’s case; hence, China had less rigidities 
within the socialist system, which allowed it to have better macroeconomic outcomes. 
Indeed, the lack of private property in the USSR created a totally different mentality, 
and even when almost everyone had some portion of state property (due to voucher 
privatization), they still did not know how to behave with the new property. An 
ideological shift from a common property to private or individual property system 
needs time in order for certain entrepreneurial behaviors to adjust.8 Woodruff (1999) 
shows, for instance, that even though rapid monetary policies were applied, money 
was still not the primary currency of economic transactions in Russia; rather, a barter 
system was widely used. Studying the cases of the Czech Republic and Russia, Kogut 
and Spicer (2002) argue that mass privatization did not facilitate the creation of 
transparent markets, as it was not followed by efficient secondary trading institutions. 
With the lack of foreign ownership, the learning process of local agents was very slow 
compared to Central and Eastern European block countries. Privatization programs 
implemented in former soviet countries were called the insider model, which means 
that work collectives and managers usually became the owners of state owned plants. 
Empirical evidence shows that foreign ownership in transition countries was positively 

                                                        
8 Of course some individuals adjust extremely quickly, and they are able to “take advantage” of those who are 
slower to adjust. 
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associated with a firm’s productivity increase (Zinnes, Eilat, and Sachs 2001; 
Filatotchev et al. 2003); foreign owners could facilitate faster learning of the best 
practices, enhance firm’s internalization and bring capital inflows. This is an idea that 
we incorporate into our analysis of Armenia below. Particularly in this context, foreign 
ownership, and more generally foreign exposure can be an important source of the 
resources (mental and otherwise) needed to adapt to the new situation. 

Retrospective reviews of current economic outcomes of transition countries (e.g., IMF 
report 2014; Berglof 2015a) ultimately suggest that if countries had implemented a 
gradual approach (privatization and other reforms) with the participation of foreign 
investors, the economic actors would have better learning and adaption outcomes, less 
uncertainty and would be able to make better decisions.  

In addition to these four factors, previous studies (e.g., Kogut and Spicer , 2002) have 
acknowledged the role of social norms and social network in shaping and legitimating 
the new institutional changes, however there were no studies to our knowledge that 
conducted cross-country analysis to compare differences of social network among 
transition economies.  

Privatization in Armenia  
The privatization process in Armenia passed through the following main phases: initial 
(1991-1994), large scale (1995-1998) and case-by-case (1998-2001)(Arakelyan 2005). 
During the initial phase, the Armenian government sold around 4% of small firms as 
an experiment before the Law on Privatization was adopted. The Law on Privatization 
established the first legal basis for privatization in 1992, with some amendments added 
in 1993. During the second phase, medium and large enterprises were privatized 
through privatization vouchers. All citizens received privatization vouchers and could 
participate in open or closed auctions. However, most of the vouchers were sold in the 
informal market at 30-40% of their nominal value (Arakelyan 2005); and 20% of the 
state enterprises were given to employees who had worked for at least one year in 
those firms without any charge. According to the Law, 30% of the value of firms was 
given to citizens on the basis of social justice while the rest was privatized by other 
privatization method such as auctions.  

During the period 1994 to 1995, 53% of medium and large enterprises were privatized. 
By the end of 1997, around 60% of small enterprises had been privatized and by the 
end of 1998, the voucher privatization program was over. From 1999 to 2001, the 
government moved to case-by-case privatization. The most important companies were 
privatized during this phase, including Yerevan Brandy Company, state shares in 
commercial banks, and large manufacturing companies. This stage included local 
investors and foreign investors, mostly from the Armenian diaspora. In general, the 
actual privatization outcomes compared to predicted outcomes were very low. 9 

                                                        
9  During the first phases of privatization, due to lack of external participation such as foreign investors, 
corruption and lack of financial resources in the hands of Armenians, national property was privatized at a price 
which was significantly below its nominal value. As a result the government did not raise sufficient funds through 
privatization to invest, or to lend money to the new owners. Therefore the first phase of privatization brought 
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According to Arakelyan (2005) only the latest privatization phase had positive 
outcomes, and it contributed to the country’s economic growth: in 1999 the GDP 
growth was 7.2%, exceeding the predictions of only 5% growth.  

The early privatization process took place during the war in Armenia from 1990-1995, 
when Armenia experienced an economic blockade and a radical drop in industrial 
output (Manasyan and  Jrbashyan, 2004).10 The post privatization period for Armenia 
was characterized as highly unstable, and has continued to be so due in part to its 
geographic location. As a landlocked country, economic and political isolation from 
neighboring countries during the war emphasized the vital importance of Armenia’s 
only working road. This road passes through Georgia, and connects Armenian 
enterprises with external markets, mainly in Europe and Russia. As Armenia does not 
have direct access to the sea, the Port of Poti and Batumi in Georgia provides sea 
access. The scarcity of local resources for local production makes Armenian industry 
highly dependent on imported inputs. Thus political instability in Georgia (which is 
not rare) creates additional barriers for Armenian firms. In the Soviet period, these 
issues were managed centrally, and as Armenia held a key role in the larger Soviet 
industrial complex, access to inputs and export routes were assured. However, in the 
post privatization period these assurances disappeared, and firms in Armenia were 
faced not only with institutional but also with political and geographical difficulties. 

Although political and economic conditions in Armenia explain the poor outcome of 
privatization programs in the first two phases, regulatory frameworks and methods of 
privatization were also changed during the last phase. Ultimately, the last phase of 
privatization would become more successful, but by that time the majority of state 
property was already privatized using less effective methods.  

Social Networks in Soviet and transition economies 
Social networks are inevitable features of all markets, where actors use them as a 
mechanism to protect themselves from incomplete information and uncertainty and 
gain competitive advantage. The role of social networks became more vital in the 
context of transitional economies than in the context of developed economies: in 
transition economies actors found themselves in a highly uncertain environment 
without any prior knowledge of how to navigate in it. The transition process started 
with the destruction of the old institutions and not well-functioning or a lack of new 
intuitions, as a result economic agents faced the problem of contract enforcement, 
access to credit via banks, available and accurate market information. In order to 
navigate well in this situation, the economic agents were forced to use their social 
networks by either to forming a new networks or relying on the old ones.  

                                                                                                                                       
negative outcomes, while only the second stage with case-by-case privatization the government was able to sell 
the factories at the nominal value.  
10 Turkey imposed an economic blockade on Armenia in support of Azerbaijan and closed the common border 
because of the Armenian occupation of Nagorno-Karabakh and surrounding areas (source: 
http://www.newnations.com/headlines/am.php). 
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Business was bound to depend on informal networks, as the contract system was not 
developed. There were no formal rules to regulate the conflict of interests. Absence of 
formal rules and sanctions limits the opportunities to cooperate with individuals or 
firms who are not reliable and who are not part of the social network, where social 
sanctions are stronger, and thus the agents are less likely to behave opportunistically. 
The informal relations of trust formed in personal networks (friends, acquaintances, 
and extended family) were the only guarantee one could rely on (Batjargal 2006). 
Srubar (1994) argues that power of the communist party and a shortage economy 
created a mechanism for social integration based on social networks. In order to 
acquire goods and information people had to rely on their personal networks. 
Basically, social networks provided an alternative method to regulate the distribution 
system, when formal regulatory devices did not exist and were weak or untrustworthy. 
This attitude was inherited from the soviet culture, and was widely present during the 
transition, again emphasizing the importance of social capital in this context.  

Ledeneva (1998) studied Russian culture and traced the effects of the soviet system on 
post-transition Russian social interactions, finding that actors do not change their 
“soviet mentality”. “Soviet mentality” often has a negative connotation — in the 
literature it generally means lack of enterprise, sticking to old routines, strict 
hierarchies, and “soviet” way of management (Ledeneva 1998; Lonkila 2010). A 
countervailing institution was blat.11 As one of the ways of using personal networks to 
obtain goods and information, blat functioned as a distribution system during and after 
the soviet period (Ledeneva 1998). In her study, Ledeneva revealed that following the 
economic reforms, blat only covered reciprocity within personal networks but was not 
relevant either in market-based exchange or in activities oriented toward profit and 
financial performance. Barter is another example of a market exchange practice that 
was implemented in the post-soviet reality through informal social relations. 
Humphery (2000a) mentioned that post-soviet barter was unique because there were 
no other examples of large economies that relied heavily on barter mechanisms (see 
Chapter 3 and Seabright 2000). Ivanenko and Mikheyev (2002) concluded that barter 
appeared as a result of the structural weakness of the soviet system. Companies that 
were unable to pay suppliers or to pay salaries in cash had to offer goods or raw 
material or other forms of non-monetary payments. It is important to mention that 
even though bartering took place between firms, individuals, who relied on their 
personal networks, arranged the practical deals. Here we can observe the importance 
of inter-firm links, quite possibly at the board of directors level. 

Our conceptual model is developed to establish the relationship between the resources 
and knowledge that a firm can access through its social networks and its financial 
performance and innovation. As social capital plays an important role in transition 
economies by substituting the absence of formal institutions, we were keen to explore 
what kind of benefits it can bring to a firm. In our study of the role of social networks 
we discuss the following three main aspects: that social networks can enhance the 
exchange of economic resources such as financial resources, assets, knowledge; they 
serve as a mechanisms to help cope with uncertainty caused by transitional reforms; 

                                                        
11 “Blat” means using personal networks as a means to buy products, occupy positions, gain information, etc.. 
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and they provide ways for economic actors (e.g., firms, board members) to learn and 
to transfer knowledge.  

Due to an underdeveloped banking system, the absence of alternative financial 
resources, a lack of external investors and poor state budgets, firms in the post-soviet 
period faced hard budget constraints. The credibility of many banks was questioned 
and it was also very difficult to receive financing from banks due to their high interest 
rates and collateral requirements. From the banks’ perspective, studies (Dinnelo 1999; 
Guseva and Rona-Tas 2001) found that Russian banks failed to calculate the risks, and 
the only way they could obtain reliable information (on creditworthiness?) was through 
social networks, which involved trust. To receive loans firms had two options: to use 
the blat system or social networks; or to obtain a formal loan from a financial 
institution, which involved significant amounts of collateral (often many multiples of 
the amount of the loan), and paying high interest rates. Existing formal sectors for 
financial borrowing did not create favorable conditions for the development of 
businesses, which was one of the factors that caused entrepreneurs to look for 
alternative means of funding. The lack of financial institutions induced borrowing 
between firms and the practice of barter exchange, which again ultimately stressed the 
importance of social networks. Social networks provided trust, monitoring and 
sanctioning opportunities for the firms (Coleman, 1990).  

One of the important aspects of the role of social networks is the fact that they reduce 
uncertainty in the surrounding environment. For instance, lack of information causes 
market uncertainty for firms, and hence constrains their ability to build coherent 
strategies. But being part of a network may increase access to critical information, as a 
result it will make smoother the firm’s market planning. Salmi (1996) showed that 
personal interactions between top management of firms in Russia in post-soviet period 
complement or even substitute for written contracts, especially in a period of greater 
uncertainty. Furthermore, social networks are important because the speed of the 
institutional reforms applied in former soviet countries did not create a strong judicial 
system including commercial legislation which would regulate market exchange. In this 
situation, the lack of formal institutions supporting economic activity led 
entrepreneurs to rely more on their networks rather than on the formal regulatory 
framework; therefore, most economic activities took place through off-market-deals 
and private negotiations or blat (Spicer, McDermott, and Kogut 2000; Ledeneva 1998).  

Besides learning about other firms, and arranging finance as just discussed, 
organizational learning and innovation was a very important driver for a firm’s survival 
in the transition context. Firms faced a need to change their behavior in accordance 
with “new” market rules, and also to upgrade their technology and production, which 
was labeled as obsolete. Firms had to become more competitive and market-oriented 
or they would be out of business. Managers and executives in post-soviet countries 
found themselves competing in a new world, where they were at a competitive 
disadvantage due to their past economic orientation. Under the planned economy the 
operating environment was predictable and controlled. Risk-taking was strongly 
discouraged and managers were expected to follow the decisions from the top of 
political pyramid (Longenecker 2001). Suddenly faced with a very different context, 
how to learn what behavioural changes to make and how to make them was a serious 
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challenge. In that situation, contacts with foreign firms or foreign investors appeared 
to be an advantage for firms. Foreign investors provided local managers with the 
knowledge necessary to allow them to learn and adapt faster to new organizational 
knowledge. For example, O’Brien (2006) examined the President’s Program in Russia, 
a national business education and mentorship program for early career managers that 
were introduced to promote new management practices in privatized and new 
established companies. The evaluation of the President’s Program showed that 
individuals who undertook an internship at a foreign firm were more likely to 
introduce successful reforms within their company (O’Brien, 2006). In a similar 
manner we assumed that exporting firms have more interactions with foreign firms, 
and they are more exposed to a new organizational knowledge. 

Another challenge that the firms in transition faced was the urgent need for 
technological upgrades. After markets were opened to foreign products, local firms 
struggled to keep their organizations alive. When trying to compete in their local 
markets with foreign firms, or more ambitiously, to expand into foreign markets, local 
firms had to innovate or exit from the market, as their products were often considered 
“old-fashioned”, obsolete or technologically poorly developed (Baković 2010). 
Innovation literature emphasizes that linkages and networks are critical for firms to 
innovate as they act as channels for obtaining adequate and differentiated knowledge 
(e.g., Cowan and Jonard 2009; Talke, Salomo, and Rost 2010; Arora and Gambardella 
1990). Transition countries are not an exception in this regard, and in fact, with the 
weak institutional setting, and the sudden need for new and different (types of) 
knowledge, the role of social network becomes more vital. Firms rely highly on their 
social networks to learn from and monitor each other’s behavior, but the learning 
outcomes may differ due to the type of social networks in which they are embedded. 
For instance, if a firm is linked with other firms who lack knowledge or are “soviet 
minded”, then the social network may actually constrain learning outcomes of the best 
practice or new knowledge, while a firm which has ties with exporting firms or foreign 
firms have higher chances to obtain new knowledge and advance its managerial skills 
from its network (Spicer, McDermott, and Kogut 2000).  

To sum up, we point out that social networks are important for knowledge transfer, 
learning and innovation. Besides one’s network structure, characteristics of one’s 
partners play an important role. If a firm is embedded in “rich” or “knowledgeable” 
network based on richness and knowledge of its partners, then firm may have better 
opportunities.  

Corporate Change and Board Networks  
One of the important and core processes of institutional restructuring in transition 
economies was the establishment of corporations, following the countrywide 
privatization of state owned companies.  

One of the specific characteristics of soviet production was that fact that plants in 
general were larger than in developed countries. After privatization many former state-
owned medium-sized and large companies converted to large open joint stock 
companies. The way that privatization was implemented in post-soviet countries, 
especially in Russia and Armenia, was that the property rights of those companies were 
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transferred to “work collectives” (Kuznetsov and Kuznetsova 1996). As a result, 
insiders owned the majority of companies, and the managers had more privileged 
access to both ownership rights and the control of “worker’s assets”.  

Corporate theory emphasizes three important functions of the board: first, boards 
advise top management, providing advice on firm strategy; second, boards are 
important for establishing links with the environment such as building organizational 
legitimacy (Kim 2005) or facilitating access to external resources critical for the firm’s 
success (Kim 2005; Wincent, Anokhin, and Örtqvist 2010); third, they monitor the 
CEO’s activities, ensuring the CEO acts in the firm’s best interest (Mizruchi 1983; 
Kim 2005).  

Literature in this domain supports the argument that the board network is an 
important means for the firm to access new and complementary resources, knowledge 
and information. Consequently, more relational and social visions of the board 
emerged in the literature (Mizruchi 1983; Dicko and Breton 2010; Kim 2005; Wincent, 
Anokhin, and Örtqvist 2010). Empirical application of social capital theory to boards 
of directors’ personal networks shows that, indeed, the board network is an important 
type of social capital that provides the firm with a competitive advantage, and 
positively influences its performance (e.g., Wincent, Anokhin, and Örtqvist 2010; Non 
and Franses 2007). A recent study by Martin et al. (2015) shows that board networks 
enable the firms to improve their performance when they are confronted with greater 
uncertainty. Serving as a mechanism to cope with different type of uncertainties — 
whether firm level, industry level, market level, or macro-economic — it helps the 
firms to adapt to new and not very favorable conditions, gain access to information 
and resources, which therefore allows them to be able to perform better compared to 
the firms with less network embeddedness. The information and resources gained 
through network ties reduces the firm’s dependence on its environment and mitigates 
the negative consequences of the changes in external conditions (Martin, Gözübüyük, 
and Becerra 2015). It seems clear from the discussion above that these conditions hold 
very strongly in transition economies, and thus the role of boards should be very 
strong there. 

The literature has shown that inter-firm networks, and particularly board networks 
may perform certain functions and give firms access to certain resources or inputs, and 
personal networks are most likely to be useful in certain types of situations. As argued 
above, these situations hold in transition economies, so we should expect to see 
evidence that firms that are able to form and use board networks perform better than 
those that cannot or do not.   

Our empirical approach targets only the population of open-joint stock companies12 
that were major large companies in soviet Armenia, and the board members that are 
listed in these companies. Through constructing the network of board members we 
trace the personal ties that connect firms in the post privatization period, and we 
analyze whether this network was beneficial for the firms. Various features of the 
transition context pointed out above suggest that personal contacts and reputation of 

                                                        
12 Open-Joint Stock companies are defined as the companies with more than 50 shareholders (1999-2005).  
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the firm’s key actors are very important in securing the firm’s markets, access to 
limited state funding and other resources that affect firm performance (Kuznetsov and 
Kuznetsova 1996). In this situation, board networks13 play an important role, as firms 
faced the need to rely on a trustworthy network in order to have access to assets and 
resources.    

  

                                                        
13 In a board network firms are linked to each other if they share at least one board member. In the literature they 
are also called “interlocked directorates”. Some researchers also use “corporate capital” or “board capital” 
terminology: see (Wincent, Anokhin, and Örtqvist 2010; Talke, Salomo, and Rost 2010).  
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3.1 Introduction  

Successful management of an innovation system can drive the growth of both 
companies and national economies. At the national level, governments develop 
instruments and policies to foster science and technology as well the innovative 
activities of the private sector. Many developing countries face challenges of 
technological upgrading. To this end, they employ strategies for catching-up with the 
countries at the technological frontier. Post-Soviet countries, too, have faced 
significant barriers to upgrading their science and technology. These countries, 
however, differ from other developing countries by their historical experiences and 
production system heritage, together with a shared set of difficulties brought on by the 
collapse of the USSR. 

Years of operating under a central planning system and the corresponding lack of 
“economic incentives for innovativeness” made deep marks on firms, leaving them 
with slow and rigid behaviour in dealing with market changes. It has taken time for 
firms to alter their mindset and to develop their understanding of how capitalist 
markets operate and how to generate higher economic returns under a new system. 
Many high skilled workers and scientists left these countries, as the early transition 
often did not provide them any work opportunities and there was high demand for 
cheap highly skilled specialists in developed countries.  

Armenia’s transition, which began in the early 1990s, started with an ethnic conflict 
that ended in 1995. After 1995, the country embarked on its post-war recovery process 
by developing economic and social policies, which came into effect mostly after 2000. 
Macroeconomic data confirm that the main transformation processes were in effect 
after 2000, and in addition the majority of innovation policies were developed in the 
2000s (UNECE, 2014). After the war (1991-1995), Armenia faced a problem common 
to all transition countries: how to integrate into the world economy with an “old 
fashioned” production system, poor technology and a lack of financial resources for 
education and science. However, Armenia inherited some advantages from its “soviet” 
past: high-quality human capital, well developed laboratories and universities for 
natural sciences, and a diaspora that was eager to invest in the country’s economy.   

As the thesis also aims to understand innovative performance of firms in this context, 
this chapter focuses on deepening our understanding of National Innovation System 
(NIS) characteristics in transition countries and, in particular, to discuss the conditions 
in which the Armenian NIS is transforming. We review the key historical path 
dependencies that are particularly important to explain the interplay between the 
development level of the NIS and the economic development of Armenia?  

We begin with a discussion of the NIS approach in transition countries with a focus 
on the evolutionary aspect. We point out how the initial transition reforms and 
common historical path dependencies steer the development of NIS in transition 
countries and continue to affect it. We further our analysis by highlighting the 
macroeconomic environment, past industrial development and the challenges that 
Armenia faced during the transformation of its Regional Innovation System, which 
functioned very much as an integrated part of the USSR Innovation System, into a 
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small country’s (independent) National Innovation System. We also discuss the 
innovation governance system in Armenia, which deserves to be a part of this analysis, 
and is generally seen as an integral part of NIS. In section 4 we discuss learning and 
networks as an important aspect of the NIS approach, and how they play a crucial role 
in explaining innovation and economic development in transition countries. Finally, in 
section 5, we summarize some of the challenges faced in the transformation of the 
Armenian NIS. 

3.2 National Innovation Systems in Transition Countries  

The National Innovation System (NIS) of a country is an important factor for 
accelerating a country’s growth and competitiveness. The NIS literature has developed 
since its first conceptualization by List (1841), who introduced it as a national system 
of political economy; later, Schumpeter (1935), Abramovitz (1986), and others 
presented it as a science and technology change that explains the economic growth.  

Views on NIS specify the role of innovation rooted in the production system, first 
discussed by Lundvall (1985), and innovation based in the science and technology 
system by Freeman (1982); this bridges macro and micro perspectives of the 
innovation system. Another important aspect of the recent NIS approach is the 
consideration of socioeconomic features of national institutions in knowledge 
generation and innovation. In the 1980s, the OECD adopted the comprehensive 
framework of NIS which emphasizes the role of government, firms and research 
institutions and their interaction in a country’s innovative performance. Figure 3-
1shows that the innovation process includes a heterogeneous set of actors (such as 
government, public and private research organizations, and firms), and their 
interactions. It also stresses, though that these actors are influenced by country-specific 
characteristics – institutions, socio-economic context, history etc.  

Figure 3-1: National Innovation System 

 
Source: OECD, 1999a 
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Most of the early research on the NIS focused on developed countries. Since 2000, 
however, researchers have turned their attention to the specific nature of NIS in 
developing countries (Arocena & Sutz, 2002; Intarakumnerd, Chairatana, & 
Tangchitpiboon, 2002), and transition contexts (Kitanovic (2007) and  Krammer 
(2009). Arocena and Sutz (2002) note that the NIS was conceptualized based on 
empirical evidence from the developed world, and was applied in developing countries 
as an “ex-ante” concept, with the apparent consequence that, some aspects of the NIS 
in the southern context are underestimated. These include, for example, knowledge 
production and knowledge transfer, where interactive learning is a key concept, or 
collective attitudes, as defined by Putnam’s social capital concept, which emphasizes 
the crucial roles of institutions. If the NIS approach is applied in the context of 
developing countries, it should incorporate specific characteristics of developing, and 
perhaps even more so, of transition economies (Arocena & Sutz, 2000; Kitanovic, 
2007). What this idea implies for studying innovation systems in transition economies 
is developed below. 

The post-soviet transition economies possess a number of historically unique 
characteristics, and have inherited innovation and production systems completely 
different from those of market economies. A major difference in soviet systems was 
the extent to which political, social, production and research systems were inter-
twined. The tight links between them implied that in the Soviet era it was very difficult 
to make any changes in one part of the system as the heavy linkages would transmit 
those changes as disruptions to the rest of the system. Naturally, the rest of the system 
would resist. At a different level, the transition economies generally (with some 
heterogeneity) inherited very high education levels, and very robust basic research 
capabilities. In principle this should be setting the stage for high innovative potential, 
but in practice the organization of the system prevented this potential from being 
realized. As well, production systems suffered from low productivity, and lagged 
behind many countries on the technological frontier. The latter feature suggests great 
potential for a new innovation system, but the former implies that the system is 
unlikely to evolve naturally to realize it. We see several paradoxes here of this sort 
where the system seems to contain potential, but at the same time has features 
blocking that potential. Consequently, Gu (1999) argues that transition economies 
(compared to developing countries) are more likely to require a direct policy 
intervention to restructure the countries’ innovation systems.   

In transition economies, primary policy attention was paid to establishing new political 
and economic environments via economic liberalization and privatization. 
Restructuring of enterprises did not receive much consideration (Bakovic, Lazibat, & 
Sutic, 2013)  because it was assumed that economic agents would intensify innovation 
in order to adjust to the new competitive environment. However, overall, the course 
of economic transformation in transition countries proved to be harder and longer 
than anyone could imagine, partly because the “soviet heritage” was rooted very deeply 
in the economy and the minds of people.  

Building up an innovation system was more challenging than expected for a number of 
reasons. First, there were no institutions in place to facilitate innovation (e.g. financial 
sector and regulations). The “learning economy” is a crucial concept within the NIS 
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framework, and refers to the ability of a country to absorb new knowledge introduced 
in the economy. Successful “learning”, however, is not based only on absorptive 
capabilities, but also on the quality of political and social institutions (Lundvall et al., 
2002). Second, reforms focused primarily on the privatization of industry and on 
education and did not attempt to build a new innovation system or to restructure the 
existing one. To the extent that innovation was even considered, it was believed that 
innovation would follow naturally from the need to compete. Third, reliance on strong 
personal linkages was a dominant strategy of doing business in the soviet era, and after 
the USSR collapsed, highly ranked officials took advantage of these linkages to use 
their status to navigate the changing environment. This implied great opportunities for 
short-term personal enrichment through privatization and its immediate aftermath, 
and these opportunities “crowded out” interest in innovation. Finally, the fact that the 
new environment inherited parts of a (poorly functioning) system meant that it could 
not begin with a blank slate. Transformation of the NIS had somehow to deal with the 
remains of the old system. Parts of the old system disappeared, and were replaced, 
creating very rapidly new vested interests. This made it very difficult to manipulate the 
NIS to a better state; even though it had some advantages (such as highly skilled labor) 
it faced resistance from new and old alike. 

3.2.1 The learning model in the transition context  

Knowledge exchange is particularly important for catching up with technological 
leaders. Unfortunately, opportunities for knowledge spillovers and knowledge 
exchange in transition countries are limited. Even when former soviet republics passed 
large-scale privatization, new owners were still mostly locally based. The lack of 
foreign ownership prevented local companies from adoption of new strategies. One 
thing that needs to be learned during the course of a transition is the importance of 
innovation. In the Soviet system, companies in the USSR had no incentives to 
innovate in order to improve their production because higher returns were simply 
taken by the state. After the Soviet Union collapsed, poor innovative outcomes in 
transition countries were at least partially driven by the persistence of such attitudes 
and the lack of initiative. But in addition, the lack of foreign ownership, which could 
have been an easy way to introduce innovation to the mindset of producers, meant 
that there was no obvious way to learn how and why to innovate. The dominance of 
local enterprise networks and weak national policies characterizing CIS14 as high risk 
markets for FDI and foreign involvement, as compared to Central and Eastern 
European countries. 

The Lundvall and Johnson (1994) learning model is a highly appropriate depiction of 
the learning process in the context of transition. According to the model, the learning 
process includes “creative forgetting” and “low-end forgetting”. The difference 
between “low-end-forgetting” and “creative forgetting” is that the former refers to a 
type of knowledge, which is destroyed without serving the purpose of technological 
progress, while the latter serves as a ladder for the creation of new knowledge. To 

                                                        
14 The CIS countries were Armenia, Georgia, Azerbaijan, Russia, Belarus, Ukraine, Moldova, Kirgizstan, 
Uzbekistan, Tajikistan, Kazakhstan, Turkmenistan. 
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create new knowledge, transition countries first needed to destroy old knowledge, old 
habits and routines, and at the same time provide appropriate regulatory frameworks 
and institutions to support changes in the way new knowledge is created, diffused and 
used (Kitanovic, 2007). Some of the old knowledge, nevertheless, needs to be retained 
so that the introduction of new knowledge is successful. “Creative forgetting” requires 
special institutions that could be created or adapted from the existing ones. Ironically, 
the path of radical reforms followed in many post-soviet countries did not facilitate 
creation of legitimate institutions that could support organizational learning. As a 
result, learning in the transition economies proceeded through the “low-end-
forgetting” path. The destruction of economic linkages and existing structures 
happened haphazardly without control or direction by the governmental or other 
institutions. A remarkable brain drain that characterized most transition countries is, 
perhaps, the most vivid example of the negative consequences of this “low-end 
forgetting process”. A significant endowment of knowledge at the beginning of market 
liberalization was often irreversibly lost. 

Figure 3-2 presents a conceptual framework in a graphical form, which illustrates the 
role of actors, inter-linkages, learning, and external environment in the formation of 
NIS in Armenia and is a slightly modified version of Kitanovic’s model.   

Figure 3-2: National Innovation System in transitional context 

 
Source: modified from Kitanovic (2007) 

Common with other NIS models, the important aspects of this model are that all 
components of the innovation system interact and shape the emergence of the NIS, 
and that the learning process is an important factor for explaining the innovation 
system. Literature on innovation systems shows that the macroeconomic environment 
plays a crucial role in determining the innovative performance of the country (Arocena 
and Sutz 2002; Lundvall et al. 2002). State policies can hinder or boost innovation, 
however global market conditions and historical backgrounds can be as important as 
the national policies. In the context of transition economies, privatization and old, 
soviet research and innovation infrastructures impacted the innovation processes. In 
addition, the absence or the presence of foreign actors, which was mostly determined 
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by the privatization policies, also impacted the innovation outcomes in transition 
economies (Radosevic 2002). The lack of foreign actors in former-Soviet countries 
resulted the formation of informal local networks.  

The transition process, characterized by the replacement of the old planned system 
with liberalized market and open trade, initiated the disruption of the production 
chains that existed in the USSR, and dealt a blow to the research and development 
(R&D) system. Because goods produced in the Soviet Union were in general less 
technologically advanced, they were not competitive in foreign markets. Additionally, 
rapidly expanding imports made local production unviable and many factories were 
shut down, leaving thousands of scientists and engineers unemployed. The close 
integration of production, political, social and innovation systems meant that as large 
factories that were a part of the soviet R&D system lost their old markets and 
production, the national R&D systems were destroyed. To survive, high-tech 
industries often shifted their production to low-tech sectors. For example, the 
Armenian electronic factory Sirius was a leading producer of electronic chips in the 
USSR; unable to survive the transition as a high-tech enterprise, it switched to making 
shoes, souvenirs and other products, while thousands of engineers had to find jobs as 
low-skilled labor in other sectors of the economy. This transition we consider as an 
example of low-end-forgetting, where existing knowledge instead being upgraded or 
modified was lost.   

It appears that exiting gradually from the old economic and innovation systems 
inherited from the USSR is crucial for preserving local human capital and R&D 
infrastructure in well-functioning shape until it can be modernized (Kitanovic, 2007). 
In this case learning would follow “creative forgetting” rather “low-end-forgetting”. 
Unfortunately, fast reforms provided blurry vision on potential opportunities both at 
state, firm and individual levels. As a result of dubious policy choices throughout the 
transition, many transition countries lost their R&D potential.  

3.2.2 How small countries could succeed  

Armenia is not only a transition country, it is also a small country. Small countries also 
have specific concerns regarding to NIS, therefore the perspective on innovative 
systems presented by Roolaht (2012) appears to be particularly relevant. According 
to Roolaht (2012), inward FDI and knowledge flows, extensive international 
collaboration, clear development goals, human and social capital and higher flexibility 
in policy schemes are the factors crucial for the NIS success in small countries. Perry 
(2001) shows that in the case of small Nordic countries, shared trust and collective 
learning stimulate innovation in industries. This study argues that institutions and 
political environments should address the importance of changing business habits to 
create more open and trustful interactions between economic actors (Perry 2001). 
Another important factor that determines the success of a small country is the 
knowledge production and absorptive capacity (Roolaht 2012; Yalcinkaya, Calantone, 
and Griffith 2007). This is particularly the case with small countries that are not 
endowed with rich natural resources, as they can find a niche in a global value chain by 
providing knowledge skills. Empirical evidence suggest that in small economies, 
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innovation policies have limited impact on growth, as they cannot provide a large 
contribution to global technology development, and have to rely on the absorption of 
external global knowledge base (Bye, Fahn, and Heggedal 2009; Roolaht 2012). Bye et 
al. (2009) also highlighted that in a small open economy, the promotion of 
technological export strategies has proven to be the most efficient, and knowledge 
transfer and spillovers from abroad enhance country’s productivity growth.  

To sum up, there are two main aspects that are relevant for the transition of NIS in 
Armenia. First factors are the specifications of transition processes including 
privatization and soviet-heritage, and second, it is the size of the country — the case 
of small Nordic countries shows that even without rich resources countries can still 
succeed if they have strong human and social capital. But human capital alone without 
strong public policies, relevant institutions and foreign actors was not enough for 
successful NIS transition: left to themselves, firms were not able to modernize their 
production and provide necessary training for the scientific personnel in order to stay 
up to date on recent technological developments. The former-Soviet republics that 
were endowed with rich R&D stock failed to transform it into assets and sources for 
economic growth, transition countries failed (Radosevic (2002)).   

3.3 National Innovation System in Armenia 

The Armenian NIS inherited the legacies of the planned economy, where the 
dominant linkages were between the central government in Moscow and large 
combinates (factories) across the USSR (Radosevic 2002). The strong dependence of 
individual republics on the central government during the USSR became a major 
barrier to transforming planned economies into market-oriented national innovation 
systems once those republics gained their independence. This situation is common to 
all former Soviet countries; they all faced similar challenges (Radosevic 2002), but 
applied different policies and have different economic opportunities.  

In this section we analyze the factors that influence the evolution of the NIS in 
Armenia. 

3.3.1 Macro Environment   

Armenia is a small open economy with a consolidated ownership structure and a 
strong Soviet legacy, which means that highly developed R&D stock is not well related 
to local industries. After independence, Armenia, like other CIS countries, was 
paralyzed because Moscow did not provide direction. Lack of experience in the 
collaboration between R&D institutes and industries did not facilitate efficient learning 
and knowledge exchange between these two actors of the NIS in the post-
independence period. 

In Soviet Armenia, military and defense manufacturing, heavily dependent on inputs 
from other republics, accounted for 40 per cent of economy (Anderson, 2006). The 
rest of the Armenian economy, however, was relatively diversified, which was an 
advantage during the Soviet period, as it gave Armenia an important role in the USSR 
industrial chain (relative to its size), and allowed an average Armenian citizen to enjoy 
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higher standards of living. However, industrial diversity and dependence on 
production inputs from other countries made Armenia highly vulnerable to the 
changes after the USSR collapse (Anderson, 2006). Resources, including skilled 
labor and scientists, were widely spread across various industries and scientific fields. 
As a small country, Armenia was able to sustain this type of diversity because of the 
“Big USSR R&D laboratory”15, where each republic could contribute but also benefit. 
After the USSR collapsed and its production chains disintegrated, Armenia lost most 
of its R&D and production resources precisely because it was very diversified for its 
small size; supporting a wide range of research and production activities whose 
products were not in demand appeared to be an impossible task.  

Armenia’s transition experience started with the war with Azerbaijan over the 
Nagorno-Karabakh region. The consequences were devastating; Armenian economy 
lost about half of its GDP. But after the war was over in 1994, the country’s GDP 
grew by around 12 per cent per year until 2009. The global financial crisis in 2008 
made the Armenian economy contract; and when the growth resumed in 2010, it 
stayed at only 4 per cent per annum. (See Figure 2-3.) 

The transition period also affected allocation of public resources to R&D. In almost all 
CIS countries, including Armenia, the early transition was a survival period, and public 
policies were not directed toward the formation and development of science and 
innovation policies. Only after 2000 did Armenia experience positive changes in terms 
of governmental acts and decisions, and an increase in spending on research and 
science. Before 2000, Armenia spent 0.22 per cent of its GDP on innovations; this 
number increased to 0.3 per cent of GDP after 2008. Nevertheless, the share of high 
technology exports in total export remains under 5 per cent. 

                                                        
15 This refers to highly centralized Science and Technology policies, where all the decision were made in Moscow. 
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Figure 3-3: Annual GDP Growth                             
Rate % 

 
Source: World Bank Data (2013),  
author’s calculation   

Figure 3-4: GDP composition 

 
Source: UNDP (2002), author’s 
calculation 

Figure 3-4 shows that after the collapse, the contribution of industry to GDP fell, 
while only agriculture increased. The effect of this radical structural change was 
profound for the NIS as well. Specialized employees lost their jobs; some became 
employees of last resort in agriculture, others migrated.  

For Armenia with its limited natural resource endowment, human capital appears to be 
the main competitive advantage (Gevorkyan, 2014). According to the 2013 Human 
Capital Report (World Economic Forum, 2013), Armenia ranks 60th in terms of 
education, which places the country above its neighbors. The Armenian business 
climate, however, is not as favorable as some of its neighbors (World Bank, 2013) but 
the country enjoys the highest Global Innovation Index rank among its regional peers 
and is ahead of its many neighbors (including Russia, which is a larger economy and 
cannot be directly compared to that of Armenia) in terms of innovation linkages. 
Armenia is also a regional leader in knowledge absorption (Cornell University, 
INSEAD and WIPO, 2014).  

Another important factor for the process of the Armenian transition to a market 
economy is the role of the diaspora in economic development. Armenia has a sizable 
diaspora, which exceeds the country’s population. The diaspora factor was critical in 
some areas. For example, during early transition diaspora investors led the way in 
establishing new business based on foreign direct investment (FDI); linkages between 
the diaspora and the motherland stimulated scientific and cultural exchange, whereas 
sizable remittances stimulate domestic demand boosting the economy in general. Some 
authors, such as Gevorkyan (2014), however, believe that the diaspora effect is not as 
positive as one might think. According to Gevorkyan, the Armenian diaspora lacks 
political unity, and the lack of systematic interactions between the Armenian 
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government, society and diaspora leads to haphazard effects on country’s economic 
development without significant long-lasting impacts.  

The general macro-economic environment in Armenia, as well as factors such as the 
diaspora and human capital made the Armenian case different from other transition 
countries. Because Armenia is a small country, the effects of some of the factors 
described above were amplified in its NIS transition16. The country was seen as 
carrying considerable investment risk, which deterred typical foreign investors. 
However, the diaspora, both for emotional reasons, and perhaps because in general it 
had better sources of information than other foreigners, had more motivation to invest 
in the country. The diaspora could also, thereby, serve as a potential source for 
learning. This is not quite so straightforward, as its positive presence was limited due 
to the existence of strong local networks, a badly functioning regulatory framework, 
and corruption. War accompanied by an economic blockade had a very negative effect 
on the Armenian transition.  

3.3.2 The main strategies regarding the Armenian NIS  

Since 2000, Armenia has introduced several legislative changes to support the 
formation of a national innovation system. Starting from early 2000, the Armenian 
economy moved from a survival-oriented phase to a development and innovation-
oriented phase. Among important policy initiatives in this direction are: the Law on 
Scientific and Technological Activity adopted in 2000 outlining the main principles for 
S&T policies (Khnkoyan 2011); the Law on State Support to Innovation adapted in 
2006; the strategy on the Development of Sciences for 2011-2020 in 2010; the 
government resolution of the Strategy of Export-Led Industrial policies in 2011; and 
the government resolution on intellectual property in 2011(see full list in UNECE 
report, 2014). The strategic objectives of export-led policies are to diversify the export 
portfolio and shift the economy from resource-based to knowledge-intensive 
industries. However, looking carefully at the content of this strategic view, the 
development objectives do not integrate academia-industry linkages and small firm 
innovation with the rest of the innovation system. This presents a striking contrast 
with other parts of the world where, in Europe in particular, these linkages, and small 
firm participation were very much central to policy-makers concerns. 

The innovation governance system in Armenia is based on three main strategies: 
Development of Science, Development of Innovation Economy and Export-lead 
Policy (UNECE report, 2014). The Ministry of Education and partially independent 
Science Councils are responsible for science and education policies, and industrial 
development is a priority of the Ministry of Economy. Despite the presence of several 
important components that should drive the development of the Armenian NIS, the 
system in place is highly fragmented with lack of systematic collaboration. As a result, 
industry and academia follow their own strategies without taking into account a 
holistic view on innovation systems (UNECE, 2014). 

                                                        
16 Some republics also had local conflicts, but in the case of Armenia, the whole country was paralyzed because of 
the war. Similarly, Armenia’s population is only 3 million, but its diaspora is 7 million.  
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Although these three main strategies are related to the country’s innovation system, 
they did not target common goals; rather, they pulled the Innovation System in 
different directions (market push from the Ministry of Economy and technological 
push from NAS) without developing the same vision for the NIS. As an example of 
the different trajectories that different strategies seem to be following, during our 
interviews with firms, almost all firms in the IT sector mentioned that after hiring new 
graduates they spend the first year of their training, as the education system in the 
universities has not upgraded their curricula to match knowledge requirement of IT 
firms.17  

3.3.3 Research Institutes and Universities    

The R&D capacity in Armenia is concentrated in research institutes and universities. 
Most of them either belong to the National Academy of Science or the Ministry of 
Economy, and they received almost 72% of their total funding from the state budget 
in 2008. Armenian exports are mostly dominated by low-tech products such as raw 
materials and food and beverages. Partly as a consequence, in general local firms have 
a low innovative capability, which reflects on the firms’ incentives to establish 
collaboration with universities. The “National Competitiveness Report” series shows 
that for many years Armenia received low scores for university-business research 
collaboration, and also reports that firms in Armenia rank the quality of research 
institutes and universities in Armenia quite low (EV Consulting 2012). The only 
significant actors that are effective in establishing linkages between universities and 
industry are multinationals. In the IT sector, the presence of multinationals makes 
favorable changes in university-business collaboration sphere: e.g. Synopsys (a US-
based IT company) established R&D centers in Armenia in close collaboration with 
universities. Despite the increasing presence of multinationals, though, the linkages 
between industry and universities are not prevalent in Armenia. Research institutes and 
the government focus on strategies more irrelevant to the “science push” innovation, 
while undermining the importance of commercialization for R&D results. Firms, on 
the other hand, are small with a local market and have limited view on searching for 
more innovative ways to increase their productivity.  

3.4 Learning and Innovation  

Throughout this chapter we have mentioned that learning is one of the most 
important processes of the NIS. In this section we highlight some of the particularities 
of the learning in transition that is also relevant to the transition of the Armenian NIS.  

The brief review suggests that Armenia, being a small and poorly endowed economy 
(except its high human capital), had limited resources for the learning. Our analysis 
showed that foreign actors are considered as important agents for transition of new 

                                                        
17 We have interviewed 200 firms of which more than 20 firms were in IT sector. 
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knowledge in transition economies, but their presence was limited due to the insider 
model18, which dominated in CIS countries including Armenia.  

The lack of foreign actors affected learning and innovation outcomes in two ways:   

• Local networks had a strong role in the learning outcomes  
• Local actors had less access to global networks  

3.4.1 Learning through local networks  

In this section we discuss the role of local networks in transitional countries. To our 
knowledge there are no formal studies that observed inter-firm or personal networks 
in Armenia. Even though, the “oligarchic”19 connections are the most popular topic in 
political and economic agenda in Armenia. In the next chapters we study the board 
network of newly privatized firms (open joint stock companies): our data shows that 
less than 5% of board members of these newly privatized companies are listed in more 
than 60% of firms 20 , indicating that a small number of people/board members 
connect majority of privatized firms – this ultimately shows that personal networks 
play an important role in Armenia.  

Previous research showed that there is a difference between industrial networks in the 
central and eastern European countries and former-USSR republics, particularly Russia 
(Batjargal, 2000 Radosevic 2002): reviewing various business surveys results, Radosevic 
(2002) showed that in early transition, firms in Central and Eastern Europe integrated 
into international industrial networks through foreign actors, trade and production 
linkages; in contrast, firms in post-soviet countries were more embedded in local 
networks.  

Batjargal (2007) compared Chinese and Russian inter-firm networks, and he found that 
there is a difference: in both economies networks were important for learning and 
gaining information in the distorted markets, but Chinese networks were characterized 
as more homogeneous and cohesive, whereas Russian networks were larger, sparser 
and more heterogeneous. The difference he explained by cultural aspects: country’s 
traditions, social norms and etc.   

Given the challenges that economic actors in Armenia face, global competition and 
the speed of technological change demand more intense learning from one side; 
restructuring and adaptation to the new reality from the other side pushes for 
continuous changes in firms in order to gain accesses to markets, resources and new 
technology. In this case, those cohesive local networks function as mechanisms to 
cope with uncertainties, to learn from each other, and to ensure trust and reciprocity. 
In this context, learning is a result of social cooperation, where “know-who” becomes 

                                                        
18 Insider model is described the privatization where the factory was privatised to its employees by distributing 
vouchers which indicate that the employee own a share of the factory.  
19 Dominance of personal networks in industry or economy with strong political ties. 
20 Our data consist of around 207 open joint stock companies (is the population), and each firm has on average 6 
board member. The “key board members” which were around 5% of all board members were listed in majority of 
firms in our database.  
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an important factor for the access of information and knowledge (Lundvall and 
Johnson 1994). 

Given the studies of other transitional countries with similar preconditions, and 
interviews with firms, we concluded that learning and economic transformation of the 
Armenian firms in this setting was based mostly on local experimentation and learning 
through local networks. This is one reason that we would like to bring strong evidence 
about how local networks influence learning and innovation in Armenia though 
examining the board network and firm innovativeness.  

Kitanovic (2007) distinguishes four types of learning through social networks. First is 
the individual learning, without any social interaction. The second is the knowledge 
acquired through interaction, but with the limited understanding, which will not 
facilitate further development of the new technology. The third type includes more 
interactions, but based on feedback rather than commonly created knowledge; and the 
fourth type is an organized interaction directed toward the creation of a new 
knowledge, collaborations with universities and collaborative R&D activities.  

In Armenia, firms are challenged to shift toward learning types three and four, 
however, they still need to change their routines, habits and structures to better adapt 
to new market economy. The drawback of a slow shift is losing a stock of initial 
knowledge (see figure 3-2). We have discussed that Armenia inherited strong 
engineering knowledge stock, which was not employed fully during the transition. The 
result is that this initial knowledge stock or its major part followed the “low-end-
forgetting” path.  

3.4.2 Learning through foreign actors 

Studies of socialist countries show that integration of local networks into global 
networks took place because of presence foreign actors, and that, even though in some 
cases governments were not able to reinforce innovation policies (Radosevic 2002). 
Among transitional countries, less successful cases are post-soviet countries, where 
local networks did not align much with other networks. Whether the local network of 
firms will integrate or not depends on their nature, capabilities and willingness to 
restructure their organizations. Unquestionably, lack of foreign actors slows down the 
process of integration of Armenian firms into the global network, and the 
embeddedness in networks inherited from the Soviet era further constrain the search 
of new opportunities. Foreign actors could have been an important channel for 
learning the best business practices.  

Nevertheless, we should also mention that during the learning process, the presence of 
foreign actors is not a national panacea. Empirical evidence showed that, although 
foreign actors appeared to be significant factors for the learning in the local context, 
there were still some limitations. For example, in the study on Vietnamese firms, Ca 
(1999) concluded that foreign actors were less helpful for technical change and 
marketing capabilities. Similarly, Mytelka (1992) found that in the case of the textile 
industry in the Ivory Coast, expatriates were more successful than foreign actors in 
transferring technological capabilities. Finally, Wignaraja (2003) also shows that in Sri 
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Lanka, German firms were more helpful for the utilization of technologies rather than 
for the development of new technologies, which was undertaken by local actors.  

In the case of Armenia, learning from foreign actors and local R&D depends mostly 
on collaboration with multinationals, where the only role they can get is to absorb and 
adapt foreign technology rather than developing new technology or using cheap skilled 
labor only for outsourcing innovative ideas. The role of multinationals is quite 
controversial, given the risk of their expansive nature and intention of using local 
resources. Evidence in developing countries showed that it is typical for local firms to 
learn and upgrade their knowledge and adapt technologies, but they still fail to learn 
the main technical change or to develop their independent R&D competence (Ca 
1999; Mytelka 1992; Wignaraja 2003). In this context, it is important to mention that 
although foreign actors are a channel for the post-soviet firms to learn the best 
practices and new entrepreneurial cultures, the presence of foreign actors alone cannot 
guarantee positive outcomes. Innovation policies should provide strategies and 
improved mechanisms for FDI-driven knowledge spillovers (Klochikhin 2013).  

3.4.3 Institutional set-up  

During the last decade, the Armenian government and firms established innovation 
centers, S&T parks and free economic zones. However, the efficiency gains from these 
new institutional arrangements are very low.21 One of the reasons for this is that those 
big projects are financed by external institutional donors, and even though projects 
themselves intend to establish or promote high tech innovations, they nevertheless fail 
to facilitate networking with local firms and match their production interests and 
learning goals. There is a substantial gap between what S&T parks can provide and 
what the needs of local firms are.  

When we analyze the system of innovation in Armenia we see that even though there 
are many changes since 2000, including some very positive and ambitious policy 
initiatives. However, the impression is that those are stand-alone initiatives, and they 
did not emerge to support existing firms and universities. Slavo Radosevic (2002) 
argued that in order for S&T parks and other newly established innovation supporting 
infrastructures in transition countries to operate as sources of growth, they should 
support networking as a complementary function of firms and universities. In 
principle, given the evolutionary nature of “external” and “greenfield” institutions, 
eventually they will integrate well into the system of innovation in Armenia. However, 
countries’ innovations are rooted in the existing economic structures (Lundvall and 
Johnson 1994), and learning is both a part of and a result of routine activities 
(Kitanovic 2007).  

Previous research showed that the role of foreign actors and their interventions in the 
building of market-supporting institutions has had generally positive effects on 
learning outcomes, particularly in Central and Eastern Europe. In post-soviet 
countries, although the new market-supporting institutions were “injected” in the 
beginning of transition, but those institutions needed to be legitimized and integrated 

                                                        
21 We came to this conclusion from interviews with firms, policy advisors and representatives of industrial unions. 
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in the innovation system, and hence learning was mainly done through local personal 
networks.  

3.5 Conclusion  

This chapter presented a discussion of the state of the Armenian National System of 
Innovation. It explored the system-level changes by identifying innovation 
determinants in terms of historical heritage, macro-economic conditions, the role of 
main actors and networks. It illustrates that the soviet legacy and different patterns of 
privatization policies affected the transformation of national systems of innovation. 
We observed and distinguished three main periods for the NIS transformation in 
Armenia: before 1990, early transition (before 2000) and after 2000. Before 1990, all 
post-Soviet countries were coordinated by central planning system and were part of 
USSR innovation system. Early transition was dominated mostly by survival and 
restructuring strategies. Only after 2000 did Armenia and other transition countries 
develop policies and strategies to shape specifically their national innovation system. 
Yet, new innovation policies could not erase the past, and even the establishment of 
new institutions needed time and further changes to work efficiently.  

Inherited from the soviet innovation system, the innovation governance system in 
Armenia is quite fragmented, which creates additional challenges for industry-academia 
linkages. Industry-academia linkages that are vital for efficient national innovation 
systems are the weakest components in the Armenian innovation system. Firms in this 
situation seek access to external knowledge sources through their personal networks or 
foreign firms.  

One of the main advantages that Armenia inherited from the soviet era was its human 
capital, but public policies were mostly directed to establish political and economic 
environments for the firms, and less attention was devoted to training and retraining. 
As a consequence, high skilled labor remains unemployed in the economy: only a small 
portion of human capital was employed mostly in IT, and this kept only part of the 
knowledge stock inside the innovation system.  

Current public institutions (e.g., research institutes, universities) and polices do not 
support firms to overcome shortages in skilled labor in specific niches22 and financial 
resources, and incentivize a strong innovative culture among organizations. The 
important argument that Radosevic (2002) also brought into the discussion was that 
the establishment of new institutions that were mostly initiated and supported by 
western actors did little to deal with the complexities of preexisting institutions. 
Additionally, those new institutions failed to address the requirements and needs of 
the local actors. In the short run, the consequences were profound, as they did not 
operate efficiently.  

                                                        
22 Existing skilled labour needed training to update their knowledge and skills, as the industrial structure changed. 
For example, Armenia had a strong chemical industry with a highly-skilled labour force, but due to foreign 
competition, and the disappearance of the larger Soviet market, this sector shrank during transition. In the post-
soviet era, the ICT sector became the key sector, so chemical engineers while highly skilled, had the wrong skill 
set for the new industrial structure. Similarly there are strong mathematical research labs but yet those specialists 
needed training to adapt their knowledge to new companies.  
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We argue that shortcomings of those new (“greenfield”) institutions are reflected into 
two main directions: first, they destroyed the initial knowledge stock, and second, they 
failed to integrate firms into S&T knowledge networks. The major challenges are seen 
in the lack of collaboration between NIS actors, especially between firms and 
universities, with firms that have little interest in knowledge acquisition and 
universities that have little interest in promoting private sector innovation. The aim of 
this exercise is to gain deeper insight into Armenia’s innovation system, innovative 
performance and macro-environment, all of which affect the firm’s innovative 
performance.  

The aim of this chapter is to show the challenges that economic actors in post-soviet 
period faced: Agents such as firms and universities were left themselves to cope with 
uncertainty. There was a lack of public policy support that could help actors to 
transition smoothly and help in general to coordinate interactions among all types of 
actors. Foreign actors could in principle help to enhance learning and adjustment 
processes, but there were few such foreign actors. The sectors that developed 
comparatively well, such as IT sector, is mostly due to foreign companies that 
employed cheap and high-skilled labor force, and had little interest in, or effect on, 
learning more generally in the economy. However, universities and research institutes 
failed to make necessary changes to adjust to the newer industry demand, in general. 
This mattered because university and industry collaboration are important aspects of 
National Innovation Systems generally speaking. Thus in chapters 8 and 9 we pay a 
special attention to it.  In this chapter we showed what the industry structure of 
Armenia was, and what potential it had given its role and development during the 
soviet period.  

We discussed low-end forgetting in the learning process in Armenia, which refers to 
the processes through which skilled labor, with the exception of a couple of industries 
remained unemployed. Many large companies that were leading companies in the 
soviet period had a huge potential to use existing infrastructure and labour force and 
adjust to a new reality. However, the lack of management skills and understanding of 
new market challenges played an important role in steering firms toward a future in 
which this potential was largely unrealized.  

In the following chapters we look at the firm-level changes and analyze the factors that 
affect firms ability to navigate this new and challenging environment. Social networks 
played an important role, especially given the absence of public policy support. Our 
goal is to understand what type of social networks/social capital was beneficial for a 
firm to capitalize on the best opportunities and potential in the transition context. For 
this reason in the next chapters we analyze the effects of board network of privatized 
large firms on their financial and innovative performance.  
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Part II:  Firm Financial Performance  

4 CHAPTER 4                                                                                

BOARDS, PERFORMANCE AND SOCIAL 
CAPITAL   
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4.1 Board Networks and Firm Performance  
 

Following previous research, our study emphasizes the importance of the board 
network as a form of social capital, and examines its effects on firm performance 
(Mizruchi 1983; Larcker, So, and Wang 2013; Dicko and Breton 2010). Board 
members of companies have an important role in strategic decision-making and can 
leverage valuable information. They also possess strategic information on a firm’s 
condition and resources, industry trends and macro-level changes, such as new 
regulatory frameworks, the economic situation in the country etc. The flow of this 
information through network ties may explain a firm’s opportunities and competitive 
advantage (Larcker, So, and Wang 2013). Previous studies have examined the 
characteristics of individual board members and find that education, gender and 
experience of board members is a valuable asset and can provide additional benefits 
for the firms (Vafeas 1999; Cheng 2008; Guest 2009). For example, firms that included 
members from financial sectors in their boards appeared to have better access to 
financial resources and loans and have lower debt ratios (Stearns and Mizruchi 1993). 
Our focus is not on individual board member characteristics but rather on their inter-
personal links. 

The links between individual actors in this network are an important channel for 
information and resource exchange, and embeddedness in social or economic 
networks may provide opportunities or constraints. Board networks serve as an 
important channel for inter-organization linkages as they can facilitate knowledge and 
information transfer, access to useful resources. For instance, Larcker et al. (2013) and 
Wincent et al. (2010) found that centrality in board networks positively affect firm 
financial and innovative performance. In financial management literature, determinants 
of successful firm performance are firm survival (Vafeas 1999), growth (in sales or 
employees), market value of the firm (Vafeas 1999), over-time variability in accounting 
performance (Adams, Almeida, and Ferreira 2005; Cheng 2008), Return on Assets 
(ROA) (Cheng 2008; Guest 2009) and Return on Equity (ROE) (Vafeas 1999; Peng, 
Buck, and Filatotchev 2003).  
In this study, we highlight that the board network plays an especially important role in 
stabilizing uncertain environments, and serves as a conduit to exchange knowledge and 
information. The lack of formal institutional mechanisms such as a developed banking 
sector, a secondary stock market and proper regulations to support interpersonal 
market exchange makes the role of informal agreements and relations even more 
important, leading many firms to pursue network strategies to grow in this 
environment. 

This chapter lays out the framework we use to analyse the effects of board networks 
on firm performance. We follow the stream of literature wherein social networks 
generally are seen as a source of social capital, and where network content and 
structure have been found to have a positive influence on firm performance (Zaheer 
and Bell 2005), managerial performance (Moran 2005), product innovation (Tsai and 
Ghoshal 1998) and knowledge transfer (Reagans and McEvily 2003). A broad 
consensus is emerging that social capital is a valuable asset engendered through 
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embededdness in social networks (Granovetter 1985), and that its value stems from 
access to resources available through social ties. One of the unique features that makes 
social capital different from the other forms of capital such as physical capital or 
human capital is that it considers the complexity of social contexts in which firms are 
embedded (Gulati, Nohria, and Zaheer 2000), and argues that ignoring this context in 
analyzing a firm’s behavior and performance can lead to an incomplete picture. 
Characterized by durable and diverse interpersonal relationships (Bourdieu 1986; 
Coleman 1988), social capital is tightly bound with the strategy of the firm (Nahapiet 
and Ghoshal 1998a), but in a different way than other forms of capital.  

We begin with a graphical representation of the framework, following which we 
discuss each of the constituent elements. As part of that discussion we formulate 
several hypotheses to guide the empirical work in the chapters that follow. Following 
this discussion we review previous literature relating social capital to firm performance. 

4.2 Theoretical Framework 

Figure 4-1 gives a schematic representation of the framework. The thick lines shows 
the direct effect of social capital on firm performance, controlled by firm 
characteristics, and the dashed line shows the interaction effect of network content 
and structure on firm performance. 

Figure 4-1: Conceptual model of social capital and firm performance. 
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Following the discussion on social capital theory we see social capital as having two 
central aspects – network structure and content.  

1. Social Capital: in this diagram the social capital is captured by the firm’s board 
network.  

2. Structural Social Capital: Structural social capital focuses on an actor’s structural 
position in the network. We distinguish three main aspects: centrality of a firm in 
the board network, network closure and structural holes.  

3. Network content we define as the set of alters’ characteristics. Each node in the 
network has a distinctive set of individual characteristics, which gives different 
qualities to the network in which an actor is embedded. We first define the 
structural border of an actor’s network, and then identify three main aspects of 
network content: homophily, network resourcefulness (partners’ assets) and foreign 
ties (partners’ export-orientation). 

4. Firm Characteristics: the firm level characteristics we use as controls for our model. 
Firm size, firm age, industry and location are widely used in the literature on firm 
performance (Cheng 2008; Guest 2009) 

5.  Firm Performance: we use firm performance23 as a dependent variable for our 
empirical model. Numerous normative studies provide empirical evidence of the 
relationship between social capital and firm performance (Chuang, Huang, and Wu 
2013; Larcker, So, and Wang 2013; Zaheer and Bell 2005). Common measures of 
firm performance in financial management studies are Return on Assets (ROA), 
Return on Equity (ROE). 

In the following subsections we discuss social capital and its dimensions as provided in 
this framework, the other components of the framework (firm characteristics and firm 
performance measures) are discussed in the next chapter. 

4.2.1 Social Capital  

Reflecting our evolving understanding of the process of economic growth, the concept 
of capital has been broadened over time. In early literature, growth was a function of 
physical capital accumulation. In the 1960s, Schultz (1960) and Becker (1962) 
introduced the notion of human capital, arguing that physical capital alone left a large 
part of growth unexplained. In the 1990s, researchers began drawing attention to 
social context, and how it affects human capital accumulation. Studies on social capital 
produced evidence to support the proposition that social relations have value, and they 
complement or constrain other forms of capital (Portes 1998; Baker 1990).  

To date, there is no clear consensus among scholars on how to define and measure 
social capital, and definitions vary depending on context. Some definitions consider 
social capital at the macro level, indicating that generalized trust and a country’s 

                                                        
23 We used this model for measuring both firm financial performance and firm innovation. In this chapter we 
focus on financial performance. Chapter 9 uses slightly modified version of this model for explaining firm 
innovation – there we incorporate absorptive capacity in explaining firm innovation.  



47 

institutional qualities affect economic outcomes of the country (Dasgupta and 
Serageldin 2000; Helliwell 1996; Tatsi and Zafar 2011). Some consider social capital at 
a micro or actor level, where the concept of social capital is defined using networks of 
relationships, and that those social ties may affect individual performance. For 
example, studies examined how tangible and intangible resources mobilized through 
network ties explain firm performance (Baker 1990); product innovation (Tsai and 
Ghoshal 1998) and the creation and sharing of organizational knowledge (Nahapiet 
and Ghoshal 1998a).  

Our conceptual framework follows the micro tradition, where we investigate the role 
of social capital in explaining performance of individual firms. The focal points at the 
individual level are: how individuals/firms invest in social relations and how 
individuals access and use resources embedded in social networks to generate return 
(Lin 2002). Individuals possessing extensive and diverse social ties may benefit from 
the access to and use of differential social resources (Lahiri and Narayanan 2013; Lin 
2002). Following this perspective, Flap and Völker (2004) stress the importance of 
resources mobilized through social networks. They argue that many ties may provide 
better chances for the focal firm to access resources but if the ties possess only few 
valuable resources then the value of ties will diminish. In our model, we stress that the 
position in the network can represent competitive advantage for an actor, particularly 
if it links the actor to information and others resources which are not accessible to 
other actors due to their position in the network. 

Social capital literature discusses other dimensions of social capital, expanding our 
understanding of the social context in which actors are embedded. Summarizing the 
literature, we identify four main dimensions of an individual’s social capital: structural 
– referring to the overall patterns of connections among actors (Burt 2000; Wasserman 
1994); relational – referring to the quality of an actor’s personal relations (Granovetter 
1985); cognitive – referring to how individuals share common language and codes 
(Nahapiet and Ghoshal 1998a); resourcefulness – referring to the degree to which 
network ties contain valuable resources (Batjargal 2003).   

In our analysis we focus on two main dimensions. The first is network structure, and 
this dimension is fully overlaps with previous literature. Our second dimension we 
refer to as “content”. For us, “content” includes both aspects of resourcefulness as in 
previous literature, but we augment this with the degree of homophily or heterophily 
in a firms set of ties.  

To summarize our conceptual approach: first, this study addresses the main debate in 
the social capital theory: which network structure is better for the actor? This is purely 
a structural aspect of the social capital. Second, we suggest several measures for 
network content such as network homophily, partners’ assets and export orientation. 
The main argument here is that network structure does not reveal much about what 
kind of resources, knowledge and opportunities social networks can provide. In 
contrast, network content, which reflects the attributes, resources, knowledge that an 
actor’s partners possess provides additional and valuable information on potential use 
of social capital. Third, this study analyzes complementarity between network structure 
and content. The main argument is that the utilization of potential resources and 
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knowledge available through networks is important. Extending the discussion on this 
issue, we rephrase this question into “what structure is the best given the attributes of 
an actor’s partners (network content)”, and hence we examine the interaction effects 
of the network structure and content.  

4.2.2  Network Structure: 
In recent years, the firm’s network position gained significance in the literature on 
inter-firm relations and firm performance (Batjargal 2003; Lahiri and Narayanan 2013; 
Moran 2005; Padula 2008). Social network analysts have created various measures 
reflecting the firm’s position in the network. In this paper we focus on degree centrality, 
network closure and structural holes.  

Degree Centrality: The competitive advantage of the firm is determined by its ability to 
establish ties with other firms (Batjargal 2003; Larcker, So, and Wang 2013). The 
networking strategy of the firm provides access to resources, assets and information 
that reside outside of firm boundaries, and the ability to establish a high number of ties 
with other firms increases the likelihood of the firm being an important partner in the 
network, having access to critical resources, and being able to utilize external 
knowledge and resources. Firms that have greater degree centrality will have access to 
a wider variety of resources from different firms, and so higher centrality tends to be 
associated with innovation and better firm performance (Powell, Koput, and Smith-
Doerr 1996). Empirical evidence shows that firms with higher degree centrality 
experience better performance than do non-central firms (Batjargal 2003; Larcker, So, 
and Wang 2013; Moran 2005; Uzzi 1997). However, managing a large number of 
connections may bring challenges for the firm (Lahiri and Narayanan 2013). For 
example, investing time and resources in establishing and maintaining ties with other 
firms can be quite costly for the focal firm, which may cause diminishing impact of the 
degree centrality over time and parallel to increasing number of ties.  

Hypothesis1. Degree centrality has an inverted U-shaped relationship with firm 
financial performance.  

Degree centrality can be envisioned as firm investment in terms of establishing interpersonal linkages, 
which are useful in the markets and can generate positive returns for the firm. However, given the fact 
that investment into creating more linkages is costly, it may have a sub-linear relationship with the 
firm’s returns.  

Network closure vs. structural holes: In network theory the positive or negative effects of 
social capital have been discussed from two opposing viewpoints in the studies of 
Coleman and Burt. According to Coleman (1988), dense, highly cohesive networks are 
the kind of social capital that will most affect a firm’s or individual’s success. A strong 
and cohesive tie implies higher trust as well as a greater threat of sanctions in case of 
deviation. In a closed network, members respect more collective goals, and thus there 
is more reliability among members. The fear of sanction prevents an actor from 
deviation of general norms accepted by group members (Coleman 1990). 

On the other hand, Burt (1992) emphasized the importance of brokerage links, which 
may be important for accessing differential resources and information. According to 
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Burt, a dense network may constrain an actor’s success as they invest time and 
resources in redundant ties. Focusing on the benefits of social capital in terms of 
providing new knowledge and opportunities, structural hole theory argues that firms 
have high level social capital if they are part of a sparse network: firms with a network 
that is rich in structural holes tend to control information better (Burt 2000; Burt 2004; 
Granovetter 1985).  

The debate between these two opposing traditions is not new. Many studies have 
explored which structure provides a competitive advantage for the actor. Empirical 
studies did not provide any universal answer, eventually concluding that both theories 
are valid, depending on the context.  

We should admit that both theories provide insight about how social networks can be 
advantageous for firms in Armenia. The highly turbulent environment in Armenia that 
is characterized by a lack of any formal access to information and financial resources, 
as well as lack of legal enforcement, increases the benefits gained from cohesive ties, 
which provide reliability and trustworthiness. Firms will be more willing to acquire and 
share knowledge and products if they have higher monitoring and sanctioning 
opportunities. The institutional economics perspective emphasizes the fact that an 
absence of pre-existing market supporting institutional infrastructure leads to more 
reliance on network resources in order to buffer uncertainty, to reduce transaction and 
search costs and to gain knowledge and legitimacy (Kogut and Spicer 2000; North 
1990; Spicer, McDermott, and Kogut 2000). Research on social embeddedness shows 
that firms that are operating in a turbulent environment often promote cooperation 
based on deep social norms and reciprocity. This can be seen, for example, in the cases 
of Silicon Valley (Saxenian 1996) and Japanese firms networks (Aoki 2013).  

Examination of corporate networks in the Hungarian economic transformation 
showed that cohesive networks were robust and increased chances of survival, but that 
this did not lead to increases in profitability (Balázs Vedres and Stark 2010; Stark 
1991). Of special relevance to our concern is Stark (1991)’s insight that although 
cohesive ties may be the most efficient “first aid” strategy for firms in transitional 
countries, this strategy may not fully enable firms to explore and exploit new economic 
opportunities.   

Yet, given the fundamental problem of firm restructuring in post socialist countries, 
local actors faced another challenge – the old products were obsolete. Firms had an 
urgent need to experiment with new products, alter existing ones or find an alternative 
chain of production, which requires finding new markets, new suppliers, financing, etc. 
The collapse of the USSR is associated not only with a new institutional framework, 
but also new production and trading schemes. During the period of economic 
reconstruction and opening new markets (after the USSR’s existing production system 
was effectively shut down), managers needed to expand their networks to understand 
the rapidly changing context they were trying to navigate. This describes a situation 
coherent with the arguments of Burt regarding structural holes. Firms in the post-
Soviet context need new types of information, but are often ignorant even of what 
kinds of information will be useful. Here access to a variety of information that can be 
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assessed and assimilated to make large changes is central to survival. An open network 
position sounds very desirable. 

The structural hole perspective emphasizes the “tie redundancy” aspect – if all actors 
were connected to each other, then they would circulate the same knowledge (Rost 
2011; Uzzi 1996; Martin, Gözübüyük, and Becerra 2015), while the most novel 
knowledge is generated by divergent ideas (Rost 2011). With the similar arguments, 
Ahuja (2000), Rodan and Galunic (2006) show that brokerage position is important for 
firm innovation. Similarly, Rooks et al. (2009) found that structural holes are associated 
positively with firm performance in entrepreneurial network in Uganda. Martin, 
Gözübüyük, and Becerra (2015) found that access to differentiated resources through 
brokerage positions reduces environmental uncertainty for the firm, and hence it 
affects positively on their performance.  

The roots of preferring either of these two structures (dense vs. sparse) lie in the 
expected outcomes. If the goal of the firm is to maintain and preserve resources or 
reach higher coordination, than a dense network structure may be better for this goal. 
But if the firm is looking for new opportunities and new resources, then an open 
structure may be preferred. 

The study of Soda et al. (2004) showed that both structural holes and network closure 
are essential for an actor’s performance. However, they found that these two variables 
may affect the performance differently given their lag values. Although a position with 
strong structural holes is positive for current performance, a brokerage position in the 
past does not influence future firm performance. In contrast, past closure affects 
future performance positively. This suggests that effects of those two variables differ 
in terms of durability, suggesting that structural holes provide only current and short-
term benefits, while closure had long-lasting effects (Soda, Usai, and Zaheer 2004). 
Keeping this aspect in our mind, we will test also the temporal duration effects of 
network closure and structural holes using several lagged values.   

Given the fundamental problem of restructuring the economy, firms in transition 
economies face the problem of uncertainty and a lack of regulatory framework from 
one side, and the urgent need for new knowledge and new organizational practices 
from the other side. Hence, we express our argument in the following Hypotheses.  

Hypothesis 2a: Network closure is positively associated with firm’s financial 
performance  

Hypothesis 2b: Ego networks rich with structural holes are positively 
associated with a firm’s financial performance.  

4.2.3 Network Content  

Our study explores not only whether different positions in the network affect 
performance but also whether ties to different types of firms affect performance. 
Thus, we propose variables to capture not only the firm’s network position but also 
the qualities of the networking ties, such as one’s network homophily and partners’ 
characteristics. Our study focuses on firm-level analysis, and we consider that the 
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properties of the firm’s network have an important effect on firm success. A firm’s 
network is defined as the set of actors that the firm interacts with directly (this defines 
the borders of one’s network). The effects of one’ network have been studied in both 
sociology and economics: Marmaos and Sacerdote (2002) showed that in a network 
providing job information, location and demographic characteristics may explain 
differences in job search outcomes; Bernard and Jensen (2004) observed that spillover 
effects from neighboring exporters may increase the probability of exporting; Batjargal 
(2003) indicated that through heterophilous ties entrepreneurs in Russia have more 
access to differential resources.    

Homophily 

Homophily is a tendency of individuals to interact with others similar to themselves 
(Golub and Jackson 2012), and it has been documented that similarity has an impact 
on initiation of partnership between firms, social groups and individuals (Ahuja, 
Polidoro, and Mitchell 2004; Ibarra 1992). In this study we focus on homophily based 
on actor attributes such size or industry, rather than on structural homophily which 
relates to the structural position of an actor in the network.  

Prior literature has addressed whether firms partner with similar or dis-similar firms 
and how that affects performance (Ahuja, Polidoro, and Mitchell 2004; Ibarra 1992; 
Kim and Higgins 2005; Lobel and Sadler 2013). Findings are inconclusive however. 
Proponents of homophily argue that firm partnership is more successful when firms 
collaborate with similar ones – it is easy to establish a connection and trust, which 
implies reduced search costs (Chung, Singh, and Lee 2000). On the other hand, some 
emphasize that complementarity of a firm’s capabilities is a basis for firm partnership, 
as firms benefit from access to different resources and knowledge (Gulati, Nohria, and 
Zaheer 2000; Gilsing, V., et al. 2008; Duysters, 2002).  

The literature on learning and information diffusion proposes that actors should find a 
balance between homophilious and heterophilous links, especially when we talk about 
diffusion of new knowledge: Golub and Jackson (2012) showed that speed of learning 
depends on homophily, while Lobel and Sadler (2013) argued that, in sparse networks, 
homophily may substantially improve social learning; Stuart (1998) found that firms in 
technological niches tend to collaboration with firms based on knowledge similarity.   

In our study we suggest three aspects of network homophily/heterophily: industry, 
geographic location and firm type. To further the discussion we also suggest using 
both homophily and heterophily measures: unlike homophily measures, heterophily 
measures allow for the degree of diversification of links in the network to be captured. 
Aspects of heterophily are important, in particular, when we have more than two 
categories in a specific attribute.  

Industry Homophily/Heterophily: Batjargal (2003) discussed network heterophily as a 
survival strategy for entrepreneurs in Russia, and how they benefit from the access to 
differentiated resources in the transition context: Russian manufacturing firms which 
were building personal ties across different industries had better access to the financial 
resources, delivery of different products and barter exchange. Therefore, network 
heterophily is associated with spreading risks of default in one industry, and this 
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reduces the harmful effects of an uncertain situation (Larcker, So, and Wang 2013; 
Uzzi 1997). On the other hand, firms having more homophilious ties in the same 
industry will benefit from sharing the same needs, access to inputs, know-how and 
information, which is relevant to that specific industry. Homophilious ties may permit 
better communication between firms, can facilitate collusive competitive behavior and 
can yield economic returns for the firms closely linked with each other (Larcker, So, 
and Wang 2013). Neither previous empirical findings (e.g., Batjargal 2003; Stark 1996), 
nor the variety of the problems that Armenian firms faced, indicate the direction of 
the effects of industry homophily/heterophily on a firm’s profitability. Therefore, we 
argue that a firm’s network homophily (industry) has an ambiguous effect on its 
performance, and we should instead rely on empirical testing.  

Homophily based on firm’s location: Location has been identified as an important factor not 
only for a firm’s success and performance, but also for inter-firm linkages. Robertson 
(2013) argues that demographic characteristics may generate strong network 
connections: economic agents that share demographic characteristics are assumed to 
share values, knowledge and attitudes, which makes communication easier, and results 
in stronger network ties. Partner’s location homophily may provide certain advantages 
to the focal firm: for example, a firm connected with other firms in the same region 
may facilitate better communication, reduction of transaction costs and ease of 
knowledge transfer.  

The location of the firm may have positive external effects such as dense population, 
high level of urbanization, skilled labor force, and opportunity of reducing risks 
(Krugman 1993; P. Martin, Mayer, and Mayneris 2011; Puga 2010). Puga (2010), for 
instance, found that firms are more productive in a large, urban environment. As the 
previous empirical research found that location is an important factor to explain a 
firm’s performance and success, primarily because financial, material, human and 
organizational resources are agglomerated, we take this into consideration by 
specifying the firm’s location in the capital city vs. other regions. Yerevan, the capital 
city of Armenia, is the most populated city in the country: half of the population of the 
country lives there and 50% of the business activity is located in the city. Thus, the 
firm’s region variable will capture the effects of population and business density. To 
summarize, we argue that a firm’s location homophily has positive effects on its 
performance, and that the effect might be stronger if the focal firm and its connection 
are located in Yerevan. 

Firm type homophily: In alliance studies practitioners and scholars give specific 
importance to the “organizational fit” between connected organizations. This refers to 
complementarity and compatibility between partner firms (Kale, Singh, and Perlmutter 
2000). Complementarity refers to the lack of similarity between partners’ core 
organizational capabilities. Complementarity ensures that partners provide each other 
with different and valuable resources and capabilities. This creates the opportunity for 
each firm to learn and to gain new knowledge or resources from the other. 
Compatibility emphasizes the importance of organizational fit. In order for firms to 
have a successful partnership first of all they need to be compatible. In organizational 
literature, compatibility has been assessed by operating strategy, corporate culture and 
firm size, among other things (Parkhe 1993). Compatibility between collaborating 
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firms enables them to capitalize on and learn from the opportunities provided by 
complementary capabilities of the partnership (Kale, Singh, and Perlmutter 2000). 
Gilsing et al. (2008) argue that for exploration firms are faced with a dual task:  on the 
one hand, they need to develop heterogeneous ties to access to different type of 
knowledge and hence potentially to create novel combinations; on the other hand, 
firms need to be sure that accessing diverse knowledge they will be able to absorb it. 
This line of argument stressed the importance of balancing novel and diverse sources 
as well as familiarity and dis-similarity.  

 We extend this notion of “organizational fit” in the firm’s network to the firm types 
of homophily/heterophily. We classify firms as small and large, and exporting and 
non-exporting. A small firm has limited resources; hence, to grow and gain higher 
financial returns, small firms may need to establish links with larger firms 
(complementarity principle). Social networks are instrumental in creating a bridge 
between small and large firms (Tung and Wang 2012). In contrast, on the other side 
exporting provides access to new information, new ways of doing business and new 
organizational knowledge. If a firm is small and non-exporting, then ties with large 
enterprises provide them access to resources, and ties with exporting firms enable the 
smaller firm to learn new organizational knowledge. Additionally, large and exporting 
firms will benefit from the similar connection (compatibility), as the firm may benefit 
less from small or non-exporting firms. Therefore, we assume that the firm type 
homophily will either limit the firm’s opportunity to learn and access new resources or 
will have less impact given the firm’s own type.  

The discussion on homophily we summarize in the following hypotheses.  

Hypothesis 3a: Location homophily of the firm’s network has a positive impact 
on firm financial performance. This effect is stronger if the firms are located in 
Yerevan. 

Hypothesis 3b: Firm type homophily of the firm’s network has a positive 
impact on firm financial performance.  

Hypothesis 3c: Industry homophily of the firm’s network has a positive impact 
on firm financial performance.   

Heterophilous relationships require more effort because of resource differentials and lack of shared 
attributes, whereas homophilious ties make interaction less costly. Yet, there might still be a value, as 
the heterophilous interaction is more efficient if the firms need complimentary recourses or knowledge. 
The extent to which homophily is valuable for the firm is contingent on the dimension of attributes we 
are looking at: firm industry; location and firm type.  

 

Network Resourcefulness  
Network resourcefulness captures the financial aspect of one’s network ties. 
Interpretation of this aspect of neighborhoods reflects the context of transition 
economies: privatized firms in Armenia were facing hard budget constraints for the 
first time (in a long time) and experienced a lack of access to any financial resources. 
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Thus being in a neighborhood with rich financial resources may provide access to 
alternative financial resources.  

Closed networks and embededness in local networks provide firms more opportunities 
to monitor each other’s behavior. Thus, this might serve as a coping mechanism in 
borrowing financial resources from each other given shortage of formal financing 
sources, and weak legal institutions. This factor might be highly significant for 
determining firm performance. In our study we use a variable capturing firm’s network 
resourcefulness, which takes into account not only how many connections a firm has 
but also the richness of resources, which potentially gives the firm, access to.  

Hypothesis 4: The greater the firm’s network resourcefulness (partners’ assets), 
the better the firm’s financial performance. 

Personal networks were important instruments for actors in transition economies to support and 
facilitate market exchange. Through personal networks actors take action to maintain and gain valued 
resources, and individual actors with the ability to access and mobilize the resources through their 
networks experience greater opportunities to survive and produce higher rates of return.  

Foreign Ties  
Firms in Armenia found themselves in a new market environment having no prior 
knowledge or skills with which to navigate it. In this position, firms that have ties with 
foreign firm learn and acquire new organizational, and can transfer this knowledge 
through network ties. These ties could provide new ideas and new knowledge 
regarding how to navigate a (newly opened) market economy. As we discussed in the 
introduction, the main specificity of transition countries is the “old” or “soviet” way of 
doing business. Sometimes firms continue to use the “old” way of business due to a 
lack of information and motivation to change their behavior. O’Brien (2006) showed 
that even after the collapse, when there was no coordinator in Moscow, economic 
agents in Russia still kept a bureaucratic and inflexible attitude - and this is reflected in 
all areas such as organizational structure, production system, marketing and etc.  

Over time, firms in closed networks develop a shared language, codes and mental 
models (Baum, Shipilov, and Rowley 2003; Nahapiet and Ghoshal 1998a); as a result, 
information exchange between firms in a network may become mutually reinforcing 
and more similar (Duysters et al. 2009). This may lead to the firm’s over-
embeddedness in the board member network (Hagerdon, 2008). In this case, ties with 
foreign firms provide access to knowledge and information outside the local, 
Armenian context, and presumably from firms that have organizational experience 
more relevant to the new situation. In addition to other benefits, such as access to 
foreign markets and knowledge, technologies that in literature are associated with 
exporting, firms also learn how to change stereotypical soviet behavior, and hence 
adapt much faster to the market economy (Kikeri, Nellis, and Shirley 1994). Therefore, 
we argue that firms with more foreign ties (higher partners’ export volume) will 
restructure and adapt to the new environment faster, and hence will have better 
performance (Pahor, Prašnikar, and Ferligoj 2004; Stark 1991).  

The arguments above apply in two senses: direct effects on the exporting firm itself, 
and indirect effects through the exports of a firm’s neighbours in the network. Our 
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interest is in the indirect effects since they are the effects that operate through board 
networks, and we focus there in the econometric analysis. A second reason for that 
focus is more immediate. A firm that is able to export, must have, to a great extent, 
already assimilated the sorts of knowledge and information that we discuss here. They 
have already broken out of the local context and are able to address the operation and 
organization of the wider, capitalist, economy. Thus we expect there to be little effect 
(from learning) for previous exporters, but possible scope for those firms that have 
little export experience themselves, but which are linked to exporters. Thus in the 
analysis we examine the indirect effects through partners exports, looking at exports of 
the focal firm only as a control. 

We measure the foreign ties of the neighborhood by the total volume of partners’ 
export, which is a continuous variable. Grossman and Helpman (1991) argue that 
exporting “tangible commodities” facilitates the “exchange of intangible ideas”, and in 
addition, the intensity of trade between two countries is related to the intensity of 
knowledge spillovers. This provides an insight why exporting firms in Armenia had an 
opportunity to learn through knowledge spillovers. Given that export intensity is a 
good measure of a foreign knowledge and best practices, we looked at how the focal 
firm that is linked with exporting firms may access to this knowledge and benefit. Or 
in the other words, we measure how knowledgeable is a firm partner. Therefore 
partners’ export intensity captures how knowledgeable is one’s network in terms of 
organizational new knowledge and best practices.    

Hypothesis 5: The greater the firm’s Foreign Ties (partners’ export), the better 
the firm’s financial performance. 

The way privatization was implemented in Armenia limits foreign participation in the ownership 
structure, which does not provide opportunities for local firms to be exposed to new knowledge related to 
the new “market economy” paradigm. Actors were placed into the new “market economy” framework 
without prior knowledge and experience and without knowledge of the “rules of the game”; thus, the 
only channel to learn is through connections with foreign firms.  

4.2.4 Interactions between Network Structure and Content  

In the previous two sections we argued first that participation in social structures could 
yield benefits to a firm, and that the firm’s position in the network could influence its 
performance. We argued second that the properties of the firm’s neighbours are also 
important — being well-connected to firms that have no knowledge or resources to 
offer will be of no value. In this section we argue that there is an interaction between 
those two sources of (dis)advantage.  

Burt’s “structural holes” theory argues that disconnected contacts are sources of 
different resources and information. However, Burt does not address the question of 
what happens if the broker is connected to two or more groups who have the same 
resources or knowledge. If this is the case, what would be the value of occupying this 
position? Rodan and Galunic (2006) point out that network content may provide 
different outcomes for the same network structure: e.g., structural holes alone without 
heterogeniety of knowledge are of little benefit for managerial performance. Golub 
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and Jackson (2012) showed that homophily for an actor with low degree centrality 
matters more than it does for an actor with high degree centrality. Similarly, Gilsing et 
al. (2008) concluded that network structure without other dimensions of network 
embeddedness, such as technological distance, will not explain the success rate of 
firms. 

We argue therefore, that examination of a firm’s performance in a board network is 
driven in part by the interaction of network structure and content. In making this 
argument, we draw on Rodan and Galunic (2006)’s approach that the structural view 
of network exchange must be augmented by observable actual resources, knowledge 
and attributes possessed by actors; otherwise, considerable variance in outcomes will 
be unexplained.   

We define the following hypotheses to test the complementarity between network 
structure and content.  

Hypothesis 6: Network resourcefulness (partners’ assets) and network closure 
jointly and positively affect firm financial performance.  

Hypothesis 7a: Network homophily and network closure jointly and positively 
influence firm financial performance.  

Hypothesis 7b: Network heterophily and network sparseness jointly and 
positively influence firm financial performance 

Hypothesis 8a: Foreign ties (partners’ export) and network sparseness jointly 
and positively influence firm financial performance. 

Hypothesis 8b: Foreign ties (partners’ export) and network closure jointly and 
positively influence firm financial performance 

Differential returns on social capital emerge because different combinations of network content and 
network structure may occur for an actor embedded in social networks. Resources embedded in an 
actor’s neighborhood in conjunction with its network structure provide key information to predict how 
likely an instrumental action is to lead to a better outcome. For each network content, either cohesive 
or sparse ties may provide better social capital, and available and mobilized resources should be 
considered valuable if they are supported with an appropriate structure, and only then will they provide 
benefits for the firms in transitional countries.                                                                                                                                        

In the previous section, we discussed the benefits of certain structures; here we start 
with a detailed examination of interaction terms between network structure and 
content. We suggest that each type of network content is associated with a certain 
network structure that will provide benefits to firms in the network.  

For instance, when we consider actors coping with uncertainties, sharing risks or 
dealing with resource exchange and economic barter, then network cohesiveness 
combined with network resourcefulness may provide better opportunities for firm 
performance. Firms in a rich and resourceful neighborhood have higher chances to 
access financial resources and other possible assets available in the neighborhood. In 
this neighborhood, firms may benefit from borrowing or bartering as means of 
production. And in the context of a country where legal infrastructure was not well 
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developed, leading to a lack of legal enforcement, firms are forced to rely only on 
social sanctioning mechanisms. Such a strong sanctioning mechanism allows the firm 
to monitor others’ behaviors and increase trust; as such, it may result in only strong 
and cohesive personal network. Thus we argue that embeddedness in a cohesive and 
resourceful network may facilitate better and more effective assets exchange and 
borrowing between firms.  

But, when we discuss the importance of acquiring new knowledge and generating new 
ideas, then brokerage position combined with foreign ties or network diversity may 
provide better outcomes. In fact, foreign ties (as indicated by partners’ exports) are 
associated with new organizational knowledge and will have a higher impact if they are 
combined with structural holes since actors occupying a brokerage position will be 
more open for new business behavior. Above we discussed “old-minded” firms and 
that their new business strategies and organizational structures were heavily influenced 
by soviet culture. We believe that cohesive and dense networks of “old minded” firms 
have more constraints to changing and adapting new business behavior. Moreover, 
firms that are over-embedded in this type of neighborhood are discouraged from 
making some changes, as it considered being a deviation from the rules accepted by 
the group. So we argue that the potential value of foreign ties may be reduced if it is 
combined with cohesive networks.   

Finally, the third dimension of neighborhood is network homophily. The findings 
regarding the effects of homophily are quite controversial. Rodan and Galunic (2006) 
show that heterophily of knowledge strengthens the effect of brokerage position on 
individual performance. Heterophily is a source of new ideas, more innovative 
approaches and solutions. On the other hand, the greater the homophily, the less the 
effort required to communicate and absorb information (Rogers 2003). The exchange 
of industry level information and resources may be faster and more efficient when 
firm is connected with similar ones. To sum up, the effect of homophily is ambiguous; 
however, one common aspect of homophily/heterophily that was discussed in the 
literature was that the benefits of heterophily in ties were always associated with 
sparseness of network.  

4.3 Related Studies on Social Capital and Performance 

One of the most prominent issues in social network research is a debate on the relative 
merits of different network characteristics and their roles in determining individual 
outcomes. Exploring empirical studies that used social network analysis to construct 
social capital variables, we found that the community uses different measures for the 
same social capital concept: e.g., to capture structural holes, studies use betweenness 
centrality, inverse of network density, or constraint; to capture network closure, clustering 
coefficient, ego density or two-step-reach. All these alternative measures capture different 
network structures, and it would be wrong consider the findings of empirical research 
without paying attention how social capital is measured.  

Another important aspect of this section is to summarize studies that examine the 
relationship between board networks and firm performance. This section lays the 
groundwork to compare the results of our study with existing literature in this domain; 
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therefore attention is paid to measures that previous studies have used to capture 
different characteristics of board networks and firm performance. However, as the 
studies utilizing board network data provide limited insights on social capital and firm 
performance, we complement our literature survey with studies on firm alliances. We 
summarize the main findings of the studies in this domain in Table 1 (see Appendix 
A), providing insight on the most frequently used measures of social networks in the 
context of the board’s network, as well as in the context of alliance and other inter-
firm networks.  

Degree centrality: One of the most popular measures of social capital is degree 
centrality, which captures the number of firms to which the focal firm is connected. 
Degree centrality in inter-firm networks has been a common measure for the studies in 
resource dependency theory (Beckman, Haunschild, and Phillips 2004) and studies that 
consider the network as a source of external resources (Ahuja 2000; Powell, Koput, 
and Smith-Doerr 1996; G. Martin, Gözübüyük, and Becerra 2015).  
Table 1 (see Appendix A) shows that network size or degree centrality is used in the 
majority of the studies (Non and Franses 2007; Bosma et al. 2004; Batjargal 2007; 
Watson 2007; Chuang, Huang, and Wu 2013). 24 In the emerging country context, 
degree centrality is an important factor in explaining firm performance: for example, 
Chuang, Huang, and Wu (2013) found that in the Taiwanese high tech-sector, a firm’s 
centrality in the board network increases that firm’s knowledge and information on 
emerging markets. In contrast, in the case of Australia, centrality has been shown to 
have no significant effect on ROE, but it has significant association with firm survival 
and growth. This can be explained by the assertion that social networks in general 
reduce uncertainty in the business environment (G. Martin, Gözübüyük, and Becerra 
2015), but they do not always have a significant effect on profitability (Watson 2007). 
Empirical evidence on board network effects on ROA and ROE is not conclusive: 
Non and Franses (2007) found that lagged network size has a significant effect on 
ROA and ROE, and Larcker, So, and Wang (2013) and Ong, Wan, and Ong (2003) 
also found significant effects on ROA; however, some studies did not find there to be 
a significant relationship between board network and ROA or ROE (Watson 2007).25  
A further investigation with Armenian data is therefore undertaken to provide 
evidence of any relationship between board network and firm performance.  

Some studies also tested whether degree centrality has a non-linear relationship, and 
found that there is inverted U-shaped relationship with degree centrality and firm 
survival and growth (Watson 2007; Aral, Brynjolfsson, and Alstyne 2007), but not with 
ROE. The empirical research is very consistent in applying the degree centrality 
measure, despite the fact that the empirical findings show different effects on firm 
performance.  

However, there is less consistency in the literature in terms of measuring network 
closure and structural holes.   

                                                        
24 Some studies called it network size. 
25 While some authors might not report if they did not find significant relationship.  
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Network Closure: Clustering coefficient and ego-network-density (density) are the 
most widely used network closure measures. These two measures attempt to capture 
the same ego network structures. 26  For instance, Moran (2005) used density as a 
measure of one’s network closure. He finds that it had a negative impact on managerial 
performance. Reagans and McEvily (2003) found that cohesive networks affect the 
ease of knowledge transfer, especially when we talk about tacit knowledge. Cohesive 
networks encourage trust, reciprocity and mutual help and interdependency; in this 
context diffusion of knowledge and information is faster and easier.   

Another variable that the literature often uses to capture network cohesiveness is two-
step-reach. It calculates the number of ties a firm has through its direct links, though it 
does not include closure itself. Nevertheless, this measure is still used in the literature 
as a proxy for network connectedness (Burt 2005; Grigoriou and Rothaermel 2014).   

Structural holes: Betweenness centrality was proposed by Freeman (1977), network 
constraint by Burt (1992) and efficient size by Burt (1995). Betweenness centrality is 
one of most widely used measures in the literature, and Ahuja (2000), Rodan and 
Galunic (2006) show that it is positively associated with firm innovative performance. 
The literature on board networks that we have discussed does not contribute much to 
the debate between structural holes and network closure. For example, Larcker, So, 
and Wang (2013) used a z-centrality score for all centrality measures, 27  although 
findings suggest that, while centrality in the board network is an important factor 
explaining firm performance, the composite measure they create to aggregates several 
types of centrality into one scalar, and thereby loses the ability to distinguish the 
several factors or mechanisms whereby network position might affect performance. 
Vedres and Stark (2008) propose the concept of intercohesion (overlapping cohesive 
groups),28 and their findings suggest that intercohesion is more important for group 
performance than brokerage or cohesiveness alone. The study of the entrepreneurial 
network in Uganda (Rooks et al. 2009) shows that constraint has a positive but 
inverted U-shape relationship with innovative performance. Martin, Gözübüyük, and 
Becerra (2015) used Burt’s constraint measure for board networks, and found that it 
reduces uncertainty in the business environment, but has only a moderating effect on 
firm performance. 
Rodan and Galunic (2006) used (1 - ego density) to measure structural holes, where 
density is a proxy for network closure, and they found that it has a positive effect on 
firm performance (obviously implying that ego-density, a measure of network closure, 
will have a negative effect on performance). Interestingly, they found complementarity 
between network sparseness and knowledge heterophily.  

In this study, we use the most popular measures: betweenness centrality to measure 
structural hole, and the clustering coefficient for network closure. However, we used 

                                                        
26 There is not universal consensus on the definitions of “density”. Much of the general network literature uses it 
as a global measure, whereas in the management literature, and elsewhere, it is often used as a nod-level statistic. 
Even there, different authors use different definitions. We discuss more detail the measures in the next Chapter. 
27 They used a measure composed of all centrality measures such as degree centrality, betweenness centrality, and 
eigenvector centrality.  
28 Intercohesion is a measure that combines structural holes and cohesive networks. 
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alternative measures such as constraint to test whether they have different effects 
compared to betweenness centrality.  

Network Homophily: Network homophily has been the focus of a number of 
studies (Chung, Singh, and Lee 2000; Batjargal 2007; Rodan and Galunic 2006; 
McPherson, Smith-Lovin, and Cook 2001). But consensus has not been reached on 
the question of whether heterophilous or homophilous networks affect positively 
individual performance. A study of Russian entrepreneurship reveals that network 
heterophily was not significant for individual performance (Batjargal 2007), while 
Chuang et al. (2013) show that a higher degree of industry homophily leads to better 
access to an industry specific resources and knowledge, and hence improves the firm’s 
performance. Jiang et al. (2010) found that industry diversity in a firm’s alliance 
portfolio has a U-shaped relationship with firm performance; studies in the innovation 
domain point out the importance of heterogeneity of knowledge, and hence network 
heterophily is an important factor for performance (Rodan and Galunic 2006; Lee 
2010; Jiang, Tao, and Santoro 2010). 
Network resourcefulness: Network resourcefulness measures the degree to which 
network ties contain valuable resources. Batjargal (2007), Koka and Prescott (2002) 
have studied the resources available through network ties. For example, Batjargal 
(2007) examined the socioeconomic status of ego’s alters, which measures the 
availability of different types resources through high ranked officials, and did not find 
it to have a significant effect on firm performance. Interestingly, with a slightly more 
nuanced analysis he found that actors who were actually utilizing the resources 
available through these ties have better performances, which confirms the relative 
explanatory power of the resources available through networks. Koka and Prescott 
(2002), showed that social networks yield three distinct information benefits: 
information volume, information richness and information diversity. These are 
interrelated but very distinct dimensions of social capital, which provide distinct 
benefits.  

4.4 Conclusion 

This chapter has outlined structural and content dimensions of social capital. By 
bringing together the structural aspect and the quality of social networks, we set the 
framework for conceptualization of the role of social capital in explaining a firm’s 
performance. When we consider the structural aspect alone, we assume the firm’s 
access and availability of resources, but to make it explicit we should include the value 
of the potential resources. At the same time, an actor who initiated action to mobilize 
the resources available through social networks may be constrained by the network 
structure, and hence structural effects cannot be ignored in the analysis.  

Another important consideration is the how to measure or evaluate the quality of 
social networks, and what is actually transferred through social networks? Here we 
discuss some important concepts that can play an important role while considering 
corporate networks in a transition context: resourcefulness, homophily and heterophily 
of partners’ attributes and foreign ties. This is an attempt to assess different features of 
partners’ attributes, which in fact constitute some aspects of social capital: network 
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resourcefulness is an assessment of the firm’s partner’s financial resources, and foreign 
ties captures opportunity for learning about best organizational practice and new 
market opportunities. Homophily, which we disentangle into firm type, location and 
industry aspects, plays a critical role in two ways: first, it measures the efficiency of 
knowledge and information transfer; and second, it specifies a partners’ skills, 
capabilities and knowledge.   

The value of this conceptual framework lies in its ability to highlight how the structural 
dimension of social capital and its qualities provide a more refined understanding of 
firm performance, stressing the complementary features of the structure and content. 
In the appendix, we provide a summary of studies that have used social capital to 
explain firm performance. Studies on board networks have used a very limited 
approach in measuring social capital, and as result various dimensions of social capital 
have not been very well captured. In contrast, studies on alliances provided richer 
theoretical and empirical understanding for social capital and its effect on firm 
performance. Hence, in the literature review part, we heavily rely on alliance studies. 
However, the most valuable aspect of previous studies on board network, was that 
they provided strong empirical evidence that the board network plays significant role 
in explaining firm performance. This discrepancy between the depth of research on 
alliances and that on boards could be because data on board networks is not easily 
available.   

To enrich our discussion on different dimensions of social capital and their effects on 
firm performance we also used alliance literature. As we were interested in extending 
our analysis and applying other dimensions of social capital we looked at studies that 
utilize various networks such as alliances and entrepreneurial networks. This provided 
very rich background on our understanding of how social networks may shape, add 
value or even constrain individual performance. We also paid attention to what 
measures empirical studies are using, how they operationalize various social capital 
concepts. For example, some studies used different measures for structural holes or 
network cohesiveness or network homophily. Before, defining our measures we used a 
comparative approach across the study, which is reflected in our literature survey. By 
doing so, we emphasized the importance of looking at the concrete variables that the 
studies are using. Studies may find different effect of the same social capital 
dimensions simply because they used different variables or alternative measures. 
Finally, we also operationalized the propositions into working hypotheses, and the 
following table suggests how we are going to test them with our data.  
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Table 4-1: Empirical hypotheses for estimation of firm performance 

Hypothesis Factors affecting 
performance 

Explanatory variables  Expected 
sign  

H1  Centrality  
Degree Centrality  + 
Square of degree centrality  - 

H2 
(a, b) 

Network Closure  Clustering coefficient, two step 
reach  +/- 

Structural holes Betweenness centrality, 
constraint +/- 

    

H3  
(a, b, c) 

Location 
homophily 

Homophily index based on 
firms location + 

Firm type 
homophily 

Homophily or heterophily index 
based on firm type  +/- 

Industry 
homophily  

Homophily or heterophily index 
(industry) +/- 

H4 
Network 
resourcefulness/
Partners’ Assets  

Sum of partners' assets  + 

H5 
Foreign 
Ties/partners’ 
export 

Sum of partners' export volume  + 

    

H6 
Network closure 
and partners’ 
assets  

Interaction term of Network 
closure and partners’ assets + 

H7a 
Network 
homophily and 
Network closure  

Interaction between network 
closure and industry homophily; 
Closure and Location 
homophily, closure and firm 
type homophily 

+ 

H7b 
Network 
heterophily and 
structural hole  

Interaction of heterophily (firm 
type or industry) and structural 
hole measures 

+ 

H8a 
Partners’ assets 
and Structural 
hole  

Interaction of partners’ export 
and structural hole measures +/- 

H8b 
Partners’assets 
and Network 
closure 

Interaction of partners’ export 
and network closure  +/- 



 63 

Appendix A: Literature Review 

Table 1: Summary of empirical findings  
Study, Year Network 

type 
Country Firm performance 

(Dependent 
variable) 

Social capital (SC) 
 

Variables 
(Independent variables)  

Findings 

(Dicko and 
Breton 
2010) 

Board 
network 

Canada  Political, economic, 
social affiliation  

Number of ties in 
different networks 

Only Political social capital was important  

(Zaheer 
and Bell 

2005) 

Board and 
managemen
t network  

Canadian 
mutual fund 

firms  

Market share, 
firm’s 

innovativeness 

Structural holes, alter 
innovativeness 

Burt’s constraint, alter-
specific redundancy 
score, interaction terms 

This study found that firm’s innovative capabilities and 
its network structure both enhance firm performance.  

(Larcker et 
al. 2013) 

  Stock Return, 
ROA 

Network Centrality  Degree, Closeness, 
Betweenness, 
Eigenvalue centrality 

Centrality was important 

(Chuang 
et.al. 2013) 

Shareholder
s 

Taiwan, 
Emerging 
Economy 

 Social capital and 
Depth of SC 

Degree centrality, 
Industry homophily 

They found that Social capital and SC depth has high 
impact in general, but it is more significant in high 
competitive markets 

(Non and 
Franses 
2007) 

Board 
network 

Holland Stock return, 
ROA, Price- 

earnings ratio, 
ROE 

Number of interlock 
directors 

Network size  Number of interlocks on stock returns, price-earning 
ration and ROA is not significant, but is significant on 
price to book ratio and ROE. For ROE only lagged 
variables are important Square rot and leaner SC is 
significant, U shape is for ROA and max 3.9 interlock, 
ROE is inverted U- shaped on ROE  

(Vedres 
and Stark 

2008) 

Board 
network 

Hungary, 
Transition 

Innovative group 
performance 

Cohesive groups 
/intercohesion and 
Structural holes 

Brokerage, group size, 
group homophily  

Intercoheison contributes to higher group 
performance. 

(Wincent et 
al. 2010b) 

Board 
network 

Sweden, 
SMEs 

Network 
innovative 

performance 

Board’s human and 
relational capital 

Board’ s expertise 
diversity, network size, 
intensity of board’s ties 

The study finds, that board network diversity of 
expertise and education level is important for 
innovative performance (total, incremental and radical) 
in smaller networks.  

(Martin et 
al. 2015) 

Board 
network 

US 
manufacturi

ng 
industries 

ROA Network position, 
Structural hole  

Degree centrality, 
Burt’s constraint 

This study shows that boards network enable firms to 
improve performance when they are confronted with 
greater uncertainty. This implies that uncertainty 
mediates the board network effect on performance. 
(Centrality and constraint has negatively related to 
uncertainty) 
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(Watson 
2007) 

SME 
owners 

Australia Survival, growth, 
ROE 

Informal and formal 
Networking  

Network size,   
intensity, 
range(different sources 
for networking) 

Networking is significant with survival and growth, but 
not with ROE, Network intensity is more critical for 
survival than network range, and opposite was true for 
growth. No significance with ROE, Networking was 
equally important for young and old firms, inverted U-
shaped relationship with firm survival and growth, but 
not with ROE 

(Bosma et 
al. 2004) 

Entreprene
urial 

Holland Profit, Cumulative 
employment, 

survival 

Number of 
entrepreneurial, ways 
to get information, 
emotional support 

Network size, Contact 
types (general, 
commercial, fellow 
entrepreneurial), 
emotional support 
from spouse 

Social capital appeared to influence performance. 
Commercial information improve all performance 
measures, general channels improve survival and 
generated employment. Informal Contact with others 
improves employment. Emotional support is positive 
and significant and provides 40 % more chances for 
better perform. 

(Batjargal 
2007) 

Entreprene
urial 

Russia Sales growth, 
operating profits 

and ROA 

Three dimensions of 
social capital, strong 

and weak ties 

Network size, network 
heterophily, 
resourcefulness  

Various dimension of social capital have different 
effects on performance. Weak ties are positive to sales 
growth, profit margins and ROA the same is true for 
resource embeddedness. While Network size and 
heterophily have no impact on the firm performance.  

(Rooks et 
al. 2009) 

Entreprene
urial 

Uganda Innovative 
performance 

Constraint, density, 
Multiplexity 

Constraint, 
Multiplexity, Network 
size  

Constraint and Density have positive effect on 
innovative performance, but constraint has inverted-
shaped relationship with performance.  

(Lee 2008) Alliances Global 
Technology 

sector 

Z score which is a 
sum of ROE, 

ROE, and others / 
Tobin Q 

Corporate social 
capital is a sum of 
intellectual capital, 
absorptive capacity 

and alliance network 

Network centrality  Centrality is positively associated with the firm 
performance  

(Koka and 
Prescott 

2002) 

Alliances Steel 
industry 

 Structural holes, 
information richness, 

knowledge 
heterogeneity 

Constraint, nationality 
Blau’s heterogeneity 
index, alliance 
experience 

Different dimension of social capital impacts 
performance differently. Firms vary in terms of 
different levels of social capital based their structural 
social capital and changes of social capital over the 
period.  

(Jiang et al.  
2010) 

Alliance Multination
als 

Net profit margins Alliance portfolio 
heterogeneity 

Industry, country and 
organizational 
heterogeneity  

They found mixed results. Industry diversity has a U-
shaped relationship with firm performance, 
Organizational diversity showed J-shaped relationship, 
functional diversity was found desirable for R&D, 
marketing. Governance diversity was negative.  
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(Rodan and 
Galunic 
2006) 

Alliance Global Managerial 
performance, 

innovativeness 

Network size, 
structural hole, 

knowledge 
heterogeneity 

Network size, (1-
ensity), 
Blaus’heterogeneity 
index 
Interaction term 

Study on managerial performance, shows that network 
structure is important, and access to heterogeneous 
knowledge is an essential component for the growth of 
individual performance and innovativeness.  

(Ahuja 
2000) 

Alliance Chemical 
industry 

Patents/ 
Innovative 

performance 

Direct and indirect 
network ties, 

Structural holes, 
diversity 

Entropy measure for 
diversity, constraint  

Longitudinal study on firm’s innovation shows that 
increasing structural holes have a negative effect on 
firm’s innovative performance. 
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5 CHAPTER 5                                                                                             

EMPIRICAL APPROACH  
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5.1 Introduction 

This is an empirical study of the historical data on Armenian board network, and this 
chapter introduces the data and the empirical approach we use.  

In this chapter we explore the data on Armenian publicly listed companies for the 
period of 2000-2010, and the constructed the board network for the period of 2000-
2005. This represents a unique contribution to understanding the process of the 
formation of corporate culture in Armenia, as to date there has been no systematic 
analysis of large Armenian corporations. First we provide details on data collection and 
construction of the board member’s network, its visualization and network statistics. 
Then, we discuss how the social capital measures and other variables are constructed.  

We also undertake the preliminary analysis of the interrelation between a firm’s social 
capital measures and financial variables. The purpose of this preliminary analysis is to 
present the background information necessary for the econometric modeling in 
Chapter 5.  

5.2 Data Collection 

Our data is derived from two main sources. The first source is the board 
representation data that we collected from paper-based archive data stored in the 
Central Bank of Armenia for the period of 2000-2005. The second source is firm level 
data that includes industry, annual employment and financial information for the 
period of 2000-2010. This was collected from the Revenue Ministry of Armenia. We 
focused on large companies that became open joint stock companies in 1999 after the 
large-scale privatization reforms. These were publicly listed companies having more 
than 50 shareholders and initial capital of 1 million AMD (Armenian currency). They 
had to report to the Central Bank of Armenia and Stock Exchange about their 
financial situations, and provide information on their board members and CEOs every 
year.  

5.2.1 Network Data and Visualization  

The first dataset contains information on those shareholders that possess at least 10% 
of a company’s shares, board members, balance sheets and financial reports. Our 
database, which covers all publicly listed companies, includes data on 207 companies. 
These are the largest industrial firms in soviet Armenia, which were privatized. 
According to the law on publicly traded companies, they were obliged to report 
information about board members, major shareholders and their financial information. 
The above-mentioned criteria for publicly traded companies were changed in 2005, 
and as a result the number of publicly traded companies shrank from 207 to 50 
companies. Therefore, we had access to board members information only for the 
period of 2000-2005. Based on this database we construct 4 waves of undirected and 
unweighted network data for 2000, 2001, 2003 and 2005. By using R (igraph package) 
we extracted a one-mode network from the bipartite graph. In particular, two 
companies are considered to be linked if they share at least one board member. To 
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encode the network, for each year we construct an M x M adjacency matrix A, where 
M is a number of companies. Elements of A, 𝑎𝑎𝑖𝑖𝑖𝑖, take the value 1 if there is a direct 
link between i and j, that is, if firms i and j have a board member in common, and 0 
otherwise. To visualize the network we use UCINET software and network data for 
four periods (see Figures 1- 4 in Appendix B).29  

5.2.2 Financial Data from 2000 to 2010 

Our second data source is collected from the Ministry of Revenue and the Ministry of 
Economy. These data document annual firm level financial variables such as profit, 
equity, labor, sales etc. We trace the financial information of the firms present in the 
first dataset, and as a result we construct panel data for the targeted firms for the 
period 2000 to 2010 (see Appendix C). This period was selected as joint stock 
companies were created in 1999 indicating the major shift from state owned 
companies to private ownership, and 2010 is the period when we undertook the 
collection of data.  

5.3 Variables and Descriptive Statistics  

5.3.1 Network Characteristics 

In our empirical analysis we focus on firms and their partners’ network position as well 
as their attributes such as financial resources, firm type and industry to explain how 
they affect a firm’s performance. Our key explanatory variables are constructed using 
UCINET software (Borgatti, Everett, and Freeman 2002). The use and selection of 
these particular network measures follows other studies that have indicated the 
relevance of those measures in explaining firm’s performance.  

We applied the following measures of social capital: 

Degree Centrality  
Degree centrality measures a node’s connectedness, and is defined as the number of 
direct links with other nodes.  

𝑑𝑑𝑖𝑖 = �𝑎𝑎𝑖𝑖𝑖𝑖
𝑖𝑖≠𝑖𝑖

 

where 𝑎𝑎𝑖𝑖𝑖𝑖 denotes the link between firm i and j, and higher degree, 𝑑𝑑𝑖𝑖 , indicates that 
a firm is connected with more firms.  

Network Closure  
To capture network closure we used the following measures: 

Clustering Coefficient – Clusti of a node i is defined as  

                                                        
29 We also constructed a weighted matrix, where the link weight,𝑎𝑎𝑖𝑖𝑖𝑖 , is equal to number of board members shared 
between firms i and j.  
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𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝑖𝑖 =
2𝑔𝑔𝑖𝑖

𝑑𝑑𝑖𝑖(𝑑𝑑𝑖𝑖 − 1)
 

Let Ni be i’s neighborhood, where di is the size of the neighborhood, and gi is the 
number of connected pairs between all neighbors of i . Intuitively, it measures the 
extent to which one’s friends are also friends of each other. 

 

TwoStepReach – is the number of nodes that ego is linked through the third node. 
Defining 𝑎𝑎𝑖𝑖𝑖𝑖2  as the element i, j of the square of the adjacency matrix, A2, we can 
define two-step reach as 

𝑆𝑆𝐶𝐶𝑆𝑆𝑆𝑆𝑖𝑖 = �𝑚𝑚𝑚𝑚𝑚𝑚(𝑎𝑎𝑖𝑖𝑖𝑖2 ,𝟏𝟏)
𝑖𝑖≠𝑖𝑖

 

where 1 is the MxM matrix of 1s, and min is the element-wise minimum. TwoStepReach 
measures the number of nodes that a focal actor is connected through its direct 
connections (friend of friend). A higher value of STEP indicates a higher level of 
cohesion for the node.  

Structural Holes     
We use the following measures:  

Betweenness Centrality - which measures how important a node is in connecting 
other nodes (Larcker, So, and Wang 2013).  It shows how many shortest paths occur 
between the focal firm and other firms. 

𝐵𝐵𝑆𝑆𝐶𝐶𝐵𝐵𝑆𝑆𝑆𝑆𝑚𝑚𝑆𝑆𝐶𝐶𝐶𝐶𝑖𝑖 = �
𝑏𝑏𝑖𝑖𝑖𝑖𝑖𝑖/𝑏𝑏𝑖𝑖𝑖𝑖

(𝑚𝑚 − 1)(𝑚𝑚 − 2)/2
𝑖𝑖≠𝑖𝑖

 

where  𝑏𝑏𝑖𝑖𝑖𝑖𝑖𝑖 is the number of shortest paths between k and j that node i lies on and 
𝑏𝑏𝑖𝑖𝑖𝑖 is the total number of shortest paths between nodes k and j.  

Constraint – Burt’s constraint measures how a firm is strongly constrained by its 
partners (Burt, 1992).  

𝐶𝐶𝐶𝐶𝑚𝑚𝐶𝐶𝐶𝐶𝑖𝑖 = ��𝑆𝑆𝑖𝑖𝑖𝑖 + � 𝑆𝑆𝑖𝑖𝑖𝑖𝑆𝑆𝑖𝑖𝑖𝑖
𝑖𝑖∈𝑉𝑉𝑖𝑖

�
2

𝑖𝑖≠𝑖𝑖

 

where 𝐶𝐶𝐶𝐶𝑚𝑚𝐶𝐶𝐶𝐶𝑖𝑖  is a measure of constraint of node i, 𝑉𝑉𝑖𝑖 is defines as i’s ego network,   
𝑆𝑆𝑖𝑖𝑖𝑖  is the proportion of i’s network spent on contact j directly, and ∑ 𝑆𝑆𝑖𝑖𝑖𝑖𝑆𝑆𝑖𝑖𝑖𝑖𝑖𝑖∈𝑉𝑉𝑖𝑖  
measures i’s network spent on j indirectly. The constraint measure varies from 0 to 2, 
and measures the extent to which i’s network time and energy is spent on j directly or 

indirectly. For undirected network 𝑆𝑆𝑖𝑖𝑖𝑖 = 𝑒𝑒𝑖𝑖𝑖𝑖
∑𝑒𝑒𝑖𝑖𝑖𝑖

  where variable 𝑆𝑆𝑖𝑖𝑖𝑖  measures the 

strength of connection from ego to contact q. In unweighted network 𝑆𝑆𝑖𝑖𝑖𝑖 varies from 
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zero to one. To measure a firm’s structural hole access, we subtracted constraint 
measure from 2, as a result it will show lack of redundancy in one’s network.30  Higher 
values of these measures imply that a firm has a less constrained position in the 
network, and hence has more brokering opportunities. For firms without ties, we 
assigned the largest integer. The idea of the constraints is important because it points 
out that an actor who has many redundant ties may lose freedom of action, rather than 
gaining benefits.  

Network Content 

Homophily  
We use UCINET to calculate Homophilous ties for each firm based on three main 
categories: Industry, Region and Firm type. For each category we use several measures 
of homophily generated by UCINET. For any attribute that we are interested in we 
can partition the set of nodes into those that hold the attribute, subset E, and those 
that do not, subset  𝐸𝐸� . 

PctHomoph – Homophily of an actor i is the ratio of the number of ties actor i has 
with actors that share the same attributes, to the total number of ties of an actor i. 

𝐻𝐻𝐶𝐶𝑚𝑚𝑖𝑖 =
∑ 𝑎𝑎𝑖𝑖𝑖𝑖𝑖𝑖∈𝐸𝐸

𝑑𝑑𝑖𝑖
. 

The sum counts those ties of i that are to nodes that also possess the attribute, and di is 
i’s degree.  

EI Index. – is the measure of homophily of an actor i, which equals i’s number of 
links with actors belonging to another group minus the number of links within i’s own 
group category, divided by the i’s degree.  

𝐸𝐸𝐸𝐸 𝐻𝐻𝐶𝐶𝑚𝑚𝑖𝑖 =
∑ 𝑎𝑎𝑖𝑖𝑖𝑖 − ∑ 𝑎𝑎𝑖𝑖𝑖𝑖𝑖𝑖∈𝐸𝐸𝑖𝑖∈𝐸𝐸�

𝑑𝑑𝑖𝑖
 

where the first sum counts the number of ties i has to nodes not possessing the 
attribute, and the second to nodes that do. 

This homophily measure can range from -1 to 1, where -1 shows perfect homophily 
and 1 perfect heterophily.  

Heterophily 
Blau’s measure of heterophily examines the heterogeneity of the actor’s ties in a certain 
category, which provides insight on an actor’s diversification strategy. Two homophily 
measures discussed earlier are more appropriate when we consider dichotomous 
attributes such as gender (female or male) or, as in this study, as a regional variable 
(whether a firm is located in the capital city or outside of it). However in our study, we 
also use the variables of industry and firm type. These variables have 4 and 9 

                                                        
30 Following the approach that was developed by Martin et al. (2015) and Rooks et al. (2009).  
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categories respectively. The heterophily measure provides richer information on how 
diverse actors in terms of firm type or industry are distributed in an ego-network. 

Blau’s Heterogeneity Index  

𝐻𝐻𝐻𝐻𝑖𝑖 = 1 −�(𝑓𝑓𝑖𝑖𝑖𝑖)2
𝐺𝐺

𝑖𝑖=1

 

where G is a total number categories for a certain attribute (e.g. industry sectors) 
indexed by g, and  𝑓𝑓𝑖𝑖𝑖𝑖 is the proportion of the ties of firm i to other firms in category 

g: 𝑓𝑓𝑖𝑖𝑖𝑖 = 𝑢𝑢𝑖𝑖𝑖𝑖
∑ 𝑢𝑢𝑖𝑖𝑖𝑖𝐺𝐺
𝑖𝑖=1

 , where   𝐶𝐶𝑖𝑖𝑖𝑖 is the number of links from firm i to firms in category 

g.  

This measure can range from 0 to 1, where low values show that an actor’s ties are 
concentrated in a single category, and in the case of 0 it is complete concentration. 
Actors evenly spreading their connections among all categories will have higher scores.   

To sum up, in our study we analyze the effect of homophily/heterophily based on 
industry, location and firm type.  

a. Industry homophily – shows how homophilous are ego’s alters, based on the 
industry in which they operate; we have 9 industries.   

b. Regional homophily – indicates homophilous ties based on the firm’s location. 
The location variable is a dummy, which shows whether the firm is located in the 
capital city or in another region.  

c. Firm type homophily – we divided firms into four categories:  

1. Small and exporting firms 

2. Small and not-exporting firms 

3. Large and exporting firms 

4. Large and not exporting firms 

 

Network Resourcefulness  
The measure of the network resourcefulness of a firm is a sum of its partners’ assets, 
which captures the resource embeddedness of a firm. To calculate this variable we use 
network structure and information on assets per firm.   

𝑅𝑅𝑖𝑖 = �𝑎𝑎𝑖𝑖𝑖𝑖
𝑖𝑖≠𝑖𝑖

𝑟𝑟𝑖𝑖 

where 𝑎𝑎𝑖𝑖𝑖𝑖 is an element of  an A adjacency matrix, 𝑟𝑟𝑖𝑖  measures assets possessed by 
firm j. In the empirical analysis we use also the average value of resourcefulness, which 
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is 𝑅𝑅𝑖𝑖 divided by i’s degree centrality. A higher value of resourcefulness indicates that 
firm i has access to richer resources. By using average 𝑅𝑅𝑖𝑖 we control for network size.  

Foreign Ties 
The measure of a firm’s Foreign Ties is the sum of partners’ export volume, which 
captures the intensity of the connection with foreign firms. To calculate this variable 
we use network structure and information on export volume per firm.   

𝑀𝑀𝑖𝑖 = �𝑎𝑎𝑖𝑖𝑖𝑖
𝑖𝑖≠𝑖𝑖

ℎ𝑖𝑖 

where, ℎ𝑖𝑖  is firm j’s export volume.  

We also used the average value, which is 𝑀𝑀𝑖𝑖  divided by i’s network size. A higher 
value of foreign ties indicates that firm i has better access to modern knowledge or 
new organizational knowledge.  

5.3.2  Firm characteristics  

Control Variables  
Firm size, measured by the log of the number of employees or total assets. We used annual 
book value of the total assets. 

Firm industry is a dummy variable, which takes 1 if the firm is operating in 
manufacturing and 0 otherwise. 

Previous year’s sales measured by the lagged value of log sales (book value of annual 
sales) 

Region dummy is equal to 1 if the firm is registered in Yerevan (the capital of 
Armenia), and equals 0 otherwise. 50% of the economic activities of the country are 
conducted in Yerevan.  

Firm Performance  
Return on Assets (ROA) - Return on Assets is the ratio of net profit on total assets 
for each year. It measures the efficiency of total assets in generating net profit, which 
refers to the number of Armenian drams (AMD) in net profit produced for every 1 
AMD in Total Assets. 

Return on Equity (ROE) - Return on Equity is the ratio of net profit on equity 
calculated for each year. Similarly it measures the efficiency of equity in generating net 
profit before tax. 

5.3.3 Descriptive statistics 

Network variables: The dataset includes corporate network data for the periods of 
2000, 2001, 2003 and 2005. In this section we reveal network measures for these four 
periods. Table 5-1 reports the degree distribution in percentages for the years of 2000, 
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2001, 2003 and 2005. Percentage of isolates (when degree centrality is equal 1) 
fluctuates over the years: in 2000 it counted 47%, in 2001 the number fell to 25.3%, 
and in 2003 rose again to 53% (the highest proportion for isolates for the Armenian 
board network), and in 2005 it reduced to 21%. Firms that were linked to more than 6 
firms occurred in 2000 and 2005, where the highest degree centrality was 13 but only 
for one firm.  

Table 5-1: Distribution of degree centrality in percentage 

Degree Centrality  2000 2001 2003 2005 
Isolates 46.9 25.3 53.0 21.3 

1 25.0 26.3 16.9 27.9 
2 7.3 19.4 14.2 20.8 
3 6.3 12.4 9.3 11.5 
4 3.6 8.1 3.8 8.7 
5 2.6 3.8 2.2 1.6 
6 0.5 2.2 0.6 1.6 
7 4.2 2.7  0.6 
8 1.0   2.2 
9 2.6   1.1 
10    1.1 
12    1.1 
14       0.6 

Total 100 100 100 100 

Average degree centrality was 1.82 in 2000 and it increased to 3.2 for 2005 (see Table 2 
Appendix B).  As many real-world networks, this boards network shows that small 
number of firms are highly connected, and many firms have few connections. 
However, the proportion of isolates falls after the initial year (after privatization). We 
have many missing observations for 2003, and we can assume that high proportion of 
isolates is because of them. 

Table 5-2 shows the evolution of our network statistics over time (Correlations 
between the variables is shown in Table 2 in appendix B). What we observe is that the 
network was increasing in density, suggesting that that firms were becoming aware that 
to re-create the social connections that drove the soviet economy, they had to link to 
other firms. Boards network was one mechanism they used. Constraint and clustering 
show little change over the period, which suggests that firms’ networking efforts were 
focused more on degree than on the local structures. This may be quite reasonable: 
manipulating local structures demands a quite sophisticated understanding of network 
effects, and an equally sophisticated ability to address them. It seems reasonable that 
the first, and simplest network attribute to address is driven by a firms simple desire to 
be connected.  
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Two-step reach sees a dramatic increase over the period. 31 One explanation is that 
peripheral firms or isolates tried to make connections with more central firms, even 
through non-direct connections. After privatization (2000), when the economic actors 
were established, they had an opportunity to observe who the central firms are. Very 
often, central firms are the ones who had strong political and economic connections, 
making them particularly important partners. This sort of preferential attachment will 
produce a rapid increase in two-step reach. 

We note that 2003 appears to be out of trend in terms of density. There are two 
possible explanations. One is that after a first flurry of network formation, firms 
learned that not all connections are equally valuable, and a sort of shakeout took place 
around 2003. So the network became less dense as firms shed non-useful connections 
and slowly was re-built. The second explanation is simply that reporting was not as 
routine in the early years. Initially, in order for privatization to happen firms, and thus 
their boards, had to be carefully registered. So data for 2000 and 2001 are relatively 
complete. One can easily imagine, though, that the process of reporting was not well-
established early on, and that firms were not complete in their reports in early years 
after transition. Thus the data 2003 may simply be missing observations. We do several 
robustness checks, presented in appendix D (Tables 4 and 5) against this possibility. 

Table 5-2: Summary Statistics of Network Variables by each year 

Panel A: Sample Average by year  

Year  Degree Betweeness Constraint 2step reach Clustering 
Coefficient  

Density 

2000 1.82 0.82 0.89 1.92 0.24 0.004 
2001 2.85 1.62 0.9 3.6 0.22 0.010 
2003 2.05 2.05 0.93 3.7 0.36 0.008 
2005 3.2 2.73 0.89 5.25 0.24 0.012 
All  2.48 1.805 0.9025 3.6175 0.265 0.0085 

Firm attributes and network content: Figure 1 in Appendix C shows that 8.1% of 
firms are operating in the agro-food production sector, while the chemical and wood 
production sectors only contribute 2.86% of large corporations. The largest number of 
firms in our data lies in the metallurgy sector, 28.1%, followed by the service sector, 
20%. We also classify firms into four firm type categories, and figure 2 (Appendix C) 
reports that small and non-exporting firms are the largest group, but that this slightly 
fluctuates during our study period of 2000-2010. The second largest group is made up 
of small and exporting firms counting 20 firms in total for 2000, with the number 
increasing to around 50 in 2002 and 2005. We also see some interesting dynamics 
among large and exporting firms, which shows less than 10 firms in 2000 and increases 
in 2003 to almost 20 firms. Large and non-exporting firms have decreased since 2000, 

                                                        
31 In our analysis we have to keep isolates, as otherwise we will have selection bias. An isolated firm is effectively 
in a closed network and thus has no access to structural holes. In this case constraint will take the value 0, which 
is the same as density. On the other hand, isolates, as firms not connected to any other firm, are free from social 
pressure or regulation, hence their score for constraint or any variable for network closure can be the highest 
integer. However, to control the effect of isolates we used a dummy variable; this is a widely used practice for the 
studies where isolates cannot be removed from the analysis. 



76 

though the number was never above 20 firms according to annual statistics. Since, 
2000 the exporting opportunities for the economic agents have increased. The reason 
was the country’s macroeconomic, political and geographical situation. During the war, 
followed by the economic blocked; opportunities for any economic activities were very 
low. After the war (1997), the country passed several political and economic reforms, 
which had positive effects – political stability brought more investments and FDI, 
opening roads with the external world reduced transportation costs. All these 
improvements encouraged firms to export.  

 Table 3 Appendix B shows that on average firm type homophily and region homophily are 
higher than industry homophily. It also shows that in 2001 on average connected firms 
showed higher firm type homophily (0.7); for region homophily the highest was in 
2003 (0.53). Industry heterophily was between the range of 0.66 - 0.59 for EI index, 
and in the case of Blau’s measure, which reflects balanced heterophily, it was lowest 
(0.24) in 2000 and highest (0.34) in 2005.  

This suggests that Armenian firms prefer to diversify their ties across industries, but in 
terms of firm type and location, they tend to connect with similar ones.  Geographical 
proximity is perhaps not so surprising, given that 50% of economy is located in 
Yerevan. But proximity in terms of firm organization type is important for firms in 
Armenia to be able to successfully collaborate, even at the board level. This is 
consistent with Boschma (2005), who highlighted the importance of geographic 
proximity combined with organizational and cognitive proximities in facilitating 
interactive learning.  

Firms’ partners’ assets and foreign ties (export volume): Panel B in Table 3 (Appendix 
B) shows annual statistics for the connected firms, the total resources held by a firm’s 
neighbours. Yearly statistics show that the average neighborhood in 2000 represented 
9 188 350 000 AMD in assets and 80 294 000 AMD in export volume. For 
comparison we included panel C (Table 3 in appendix B), which gives the firms’ 
average assets and exports, and in 2000 an average firm possessed 3 062 760 000 AMD 
assets and the export volume was 23 750 000 AMD. We can see that on average firms 
are endowed with much fewer resources than its neighborhood, as we would expect. 
In contrast, neighborhood may provide access to much larger resources. Moreover, on 
average one partner contributes more than an average firm possesses – e.g. statistics 
for 2003 reveal that one partner contributed 395 191 000 AMD for export volume and 
4 632 153 000 AMD assets while on average firms possessed 3 621 040 000 AMD 
assets and exported 351 750 000 AMD. Table 1 (see appendix C) reports that 73.6% 
of Armenian corporations are in non-manufacturing sector, and 53.8% are located 
outside of capital city. 

This shows that the board network of Armenia has features of the “friendship 
paradox” described by Feld in 1991, where he found that the average number of 
friends that a person in the network has is lower compared to the average number of 
friends that his/her friends had.32 This phenomenon is also translated to the average 

                                                        
32 https://www.technologyreview.com/s/523566/how-the-friendship-paradox-makes-your-friends-better-than-
you-are/ 

https://www.technologyreview.com/s/523566/how-the-friendship-paradox-makes-your-friends-better-than-you-are/
https://www.technologyreview.com/s/523566/how-the-friendship-paradox-makes-your-friends-better-than-you-are/
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wealth/happiness that friends of friends possess. This paradox arises because the 
degree distribution is a power law, indicating that only a small number of people have 
lots of friends. And this small group of people causes the paradox – significantly 
increases the average number of friends of friends. Similarly, this small group of 
people possessed higher level of wealth, which is reflected on the average wealth of 
one’s friends. This carries over directly to partners’ assets – firms with considerable 
assets (or exports) are attractive as partners so firms with more assets will tend to have 
more partners. Those high-asset/high-degree firms will raise the average of “partners’ 
assets and export”. 

Firm financial performance and explanatory variables: Figure 1 shows the 
distribution of ROA and ROE for each industry category, and Figure 5-2 reports 
distribution of log exports among exporting firms for each industry for the period of 
2000-2010. It shows that firms in all industries perform better in terms of ROE than 
ROA. Even though these two measures are related, but they measure different type of 
organizational efficiency.  The highest median we observe is in categories 4 and 6 
(chemical industry and metallurgy), and the lowest median for ROE is reported in the 
agro and food sectors. Figure 5-3, which reveals the distribution of ROA and ROE 
over our study period, shows that there is less fluctuation in ROE than in ROA. 
Correlation Table 2 (Appendix B) shows that constraint has a negative and strong 
correlation with ROA and two-step-reach, while for ROE among structural measures 
betweenness centrality has the highest correlation at 0.11. From overall correlation we 
see that both cohesiveness and sparseness are positively correlated with performance 
measures though we find differences in their magnitudes. 

 

Figure 5-1: ROA and ROE by 
Industry 

 

 

Figure 5-2: Export by Industry 
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Figure 5-3: ROA and ROE  

 
Figure 2 reveals that among exporters (more than 10% of their sales), the highest 
median is for the chemical industry. The textile and metallurgy sectors are second in 
terms of high export volumes. Mining, energy and water sectors have the lowest 
export volumes; however, if we only considered mining firms, the results would be 
different.   

5.4 Conclusion 

This chapter presents details on measures and variables, which are constructed for 
estimation model as well as their descriptive statistics. Additionally, it also discusses the 
econometric models applied for the analysis of the firm performance. In the previous 
chapter we reviewed the empirical literature, and selected the most common measures 
of social capital such as betweenness centrality, constraint and efficient size for 
capturing structural holes, and density, clustering coefficient and two-step-reach for 
measuring network cohesion. In this chapter we showed how we measured those 
variables (equations), and their application to the data.  

In this study the concepts of network homophily, resourcefulness and foreign ties 
were discussed with the availability of data on the firm partner’s attributes. The 
summary statistics show that in terms of network resourcefulness and foreign ties 
partners may provide strong advantage to the firms. Summary statistics reveal that on 
average firms are poorer in terms of available assets than the average partner 
contributes to their network, which ultimately may suggest that partners may serve as 
additional sources for financial means, assets and other resources. Regarding the 
question of whether Armenian corporations share board members with similar firms 
or not, we examine this issue in three different dimensions. Interestingly, the results 
show that firms are more likely to pursue similarity towards location and firm type, but 
prefer to connect with firms in different industries. The data also reveals that firms 
show better performance in terms of ROE, while in terms of ROA firms are less 
profitable. It shows also that larger firms tend to export more.   
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Appendix B: Corporate Network 

Network Visualization33  

Figure 1: Network 2000                                               

      

Figure 3: Network 2003    

 
 
 
 

                                                        
33 For visualization we have used the 
weighted network data, where the 
thickness of links is proportional to the 
number of board member two firms 
share. 

 

 
 
 
Figure 2: Network 2001 

 
 

Figure 4: Network 2005 
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Figure 5: Frequency distribution of Degree centrality 

 
 

Table 1: Percentage of firms by industry category and degree centrality.34 

  Isolates  Degree centrality less than 5  Degree centrality above 5  
Year 2000 2001 2003 2005 2000 2001 2003 2005 2000 2001 2003 2005 
Agro, food,  
beverages  10.3 6.7 7.5 5.3 5.7 4.6 8.7 8.2 20 3.6 2 3.2 

Mining , energy, 
water 2.6 8.9 6 0 5.7 1.5 2.9 2.7 10 0 11.1 3.2 

Apparel,  leather,  
textiles 15.5 20 11.9 18.4 8.6 15.4 13.6 17.8 20 17.9 11.1 12.9 

Chemicals  4.3 4.4 4.5 2.6 0 0 1.9 2.7 0 3.6 0 3.2 
Wood, paper, 
non-metal 
materials  

5.2 4.4 7.5 2.6 2.9 4.6 1.9 4.1 0 3.6 11.1 3.2 

Metallurgy, 
machinery, 27.6 15.6 19.4 26.3 14.3 27.7 27.2 27.4 0 42.9 22.2 35.5 

Construction and 
transport  12.9 20 14.9 13.2 20 15.4 16.5 12.3 10 14.3 22.2 19.4 

Retailing 2.6 4.4 4.5 10.5 5.7 7.7 6.8 2.7 20 7.1 22.2 3.2 
Service 19 15.6 23.9 21.1 37.1 23.1 20.4 21.9 20 7.1 0 16.1 

 

 

  

                                                        
34 Numbers are in percentage  
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Table 2: Summary Statistics of Network Variables by each year 
Panel A contains correlations of the network measures of Degree centrality, 
Betweeness centrality, Constraint Two-step reach, Clustering Coefficient 35 and firm 
performance.  
Panel A:  Pearson Correlations 

  ROA ROE Degree Betweeness Constraint 2step 
reach 

Clustering 
Coefficient  

ROA 1       
ROE 0.08 1      

Degree 0.16 0.1 1     
Betweeness 0.08 0.12 0.275* 1    
Constraint -0.21 -0.04 -0.79* -0.5* 1   
2step reach 0.1 0.06 0.89* 0.12* -0.66* 1  
Clustering 
Coefficient  

 
0.08 

 
0.55 0.4* 0.067 -0.289* 0.35* 1 

 
Table 3: Descriptive statistics  

Panel A, B and C report descriptive statistics of Neighborhood variables. 
Panel A: Sample Average by year for Homophily / Heterophily Measures 36 

  Industry Region  Firm type  

Year 

industry 
pct 

homoph
ilous 

indus
try E-

I 
index 

Heter
ophily 

region pct 
homophil

ous 

region  
E-I 

index 

firm type 
pct_homop

hilous 

firm 
type 
E-I 

index 

heterop
hily  

2000 0.161 0.679 0.243 0.508 -0.016 0.536 -0.071 0.130 
2001 0.154 0.664 0.287 0.445 0.081 0.701 -0.401 0.139 
2003 0.171 0.657 0.302 0.529 -0.058 0.482 0.036 0.160 
2005 0.155 0.689 0.343 0.443 0.107 0.519 -0.038 0.180 

 
 
Panel B:  Partners’ export and partners’ assets by year.37 

 
 
Panel C: Average for Assets 
and Exports of individual 
firms. 38 

Year Partners’ 
Export 

(average) 

Partners’ 
export 
(sum) 

Partners’ 
assets 

(average) 

Partners 
‘assets 
(sum) 

 
Year Assets  Export 

2000 6179.7 8029.4 544714.5 918351 
 

2000 306276 2375 

2001 2085.0 7741.8 314822.3 768101.1  2001 317453 2412 

2003 39519.1 178027.8 463215.3 1228435.0  2003 362104 35175 
2005 24257.0 78179.9 536751.7 1195162.0  2005 503871 34131 
All 18010 67995 464876 1027512  All  372426 18523 

                                                        
35 * shows 0.01 level of significance. 
36 We calculated average values among connected firms  
37 Numbers are in 10 000AMD 
38 Calculated for all firms  
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Appendix C: Description of the firms' financial data 

Table 1: Summary statistics for firm’s financial data  

Panel A: Sample statistics for Industry Dummy  

 

Number of 
firms Percentage 

Non-Manufacturing  145 73.6 

Manufacturing  52 26.4 

Total  211 100 

 

Table 2: Correlation 

Panel A contains the correlation of firm’s financial and size measures. We used log values for number of employees, total annual assets 
and export volume. 

Panel  A: Pearson Correlations  
  ROE ROA Region 

dummy 
Industry 
dummy 

Log (N 
employees) 

Log  
(assets) 

Log (sales) Log 
(export) 

ROE 1        
ROA 0.0511 1       
Region dummy 0.055 -0.045 1      
Industry dummy -0.0559 0.005 0.017 1     
Log (employment ) -0.021 -0.009 0.284* -0.064* 1    
Log (assets) -0.052 0.050 0.1675* 0.017 0.464* 1   
Log (sales) -0.029 0.040 0.1444* -0.014 0.632* 0.51* 1  
Log (export) 0.009 -0.017 0.1533* -0.035 0.473* 0.241* 0.328* 1 

 

Panel B: Region  

 
Number of firms Percentage 

Outside of capital 
city  106 53.8 

Capital city/ 
Yerevan  90 45.7 

Total  210 100 
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Appendix C: Description of firm’s financial data 

Figure 1: Frequency and percentage of firms for each industry 
The figure below displays the distribution of firms in each industry sector. Industry is constant over time period of 2000-2010 for our 
sample firms. First measure is a number a firms operating in each of 9 industry sector, second measure is a percentage.  
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Figure 2: The firm type distribution 
This figure shows the number and percentage of firms operating in 4 categories of firms for the period of 2000-2010. We classified 
firms based on their size and export volume. Firms are divided into small and large size, and exporting and non-exporting firms39. 
Frequency statistics by firm type and year 
 

 
 
 
 
 
  

                                                        
39 Small firms are defined firms which employ less than 100 employees.   Exporting firm are the firms, which export more than 10 percent of their total sales.  

0
20
40
60
80

100
120
140
160
180
200

2000 2001 2002 2003 2004 2005 2006 2007 2008 2009

Fr
eq

ue
nc

y

Large and Exporting Large and not exporting



85 

Figure 3: Log (employment) and ROA       

 
Figure 4: Log (employment) and ROE  
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6 CHAPTER 6                                                                                         

ECONOMETRIC EVIDIENCE: ESTIMATION 
MODELS AND RESULTS  
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6.1 Introduction 

In this chapter we discuss the results from the econometric analysis and draw 
conclusions by applying social capital theory in explaining firm financial performance 
in the context of a transition economy - Armenia. One of the most important aspects 
of this study is that we explore firms that were formed as a result of the largest 
reforms implemented in Armenia, which was privatization of large state owned 
companies, and following this privatization, the formation of new corporate firms. 
The establishment of corporations was a huge institutional change for a country with 
70 years of planned economy experience. In 1999, for the first time, large firms in 
Armenia became publicly listed companies under the new corporate law, and 220 firms 
were selected into this category. Our data reflects the “destiny” of those firms for the 
period of 2000-2010. 

Corporate networks have long traditions in developed countries; however, they are 
new to transition countries. Hence while the literature on corporate governance has 
discussed the role of boards and their networks on firm performance in the context of 
developed economies with well-established corporate cultures, this remains less 
explored for the transition country context.  

The network of board members is a form of social network, and it can serve as 
conduit for inter-organizational support. Board members linking companies may serve 
as a channel for the exchange of information, provide access to different resources 
(Larcker, So, and Wang 2013), and hence bring competitive advantage to the firms. 
Following the literature in this domain, which shows consistently that a firm’s position 
in the board network helps to explain its performance (Larcker, So, and Wang 2013; 
Dicko and Breton 2010; Non and Franses 2007), the current study extends empirical 
analysis in two main aspects: first, it explores the role of board networks in the 
transition context, and second, it applies wider characteristics of social capital such as 
network resourcefulness, foreign ties and homophily, as well as taking into account 
their complementary effects.   

Our empirical analysis follows the analytical structure of Chapter 4, where we 
developed propositions according to the main dimensions of social capital: structural, 
network content and the complementarity of these two dimensions. In Chapter 4, we 
discussed the empirical approach and variables; in this chapter we discuss the empirical 
methodology, specifically the panel data models, which are applied for the estimation 
of a firm’s financial performance, and present the regression results. The first section 
provides an explanation of the estimation models, and describes additional conditions 
for testing the hypotheses. Following this framework we first estimate the impact of 
the structural dimension of the social capital on firm performance, then the effects of 
network content, and in the third part we test for interaction effects.  

To do the analysis, variables capturing the firms’ network position, their partners’ 
network position and attributes, and the firms’ financial performance were 
operationalized. The explanatory variables are constructed using UCINET software 
(Borgatti, Everett, and Freeman 2002). Multiple regression analyses were used to 
identify the explanatory power of network variables for the selected firm’s 
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performance. This stepwise analysis is aimed at identifying the expected improvement 
in explanatory power with each network measure with different lagged values. Fixed 
Effects (FE) and Random Effects (RE) models were used for the estimation. 

The remainder of this chapter is organized as follows: section 2 discusses the results 
from econometric models testing the hypotheses related to the structural dimension of 
the social capital and impact of network quality on firm performance, section 3 shows 
the results on testing moderating effects of network structure and network content; 
section 4 discusses the robustness check, and section 5 concludes the chapter.  

6.2 Estimation models  

6.2.1 Estimation of Firm Performance 

The literature has argued that social capital, built through board networks among other 
ways, is an asset for a firm, and we have argued that this is especially so in a transition 
economy such as Armenia. An important challenge for this sort of estimation is the 
endogeneity of the link formation that lies behind a firm’s social capital. To address 
this issue we use the framework of financial performance developed by Roberts and 
Dowling (2002), which used a one period lag of a firm’s reputation to control for this 
endogeneity. Though their original framework was designed for a firm’s reputation we 
believe that this conceptual approach can model the relationship of the social capital 
and firm performance in time. In our context social capital arises as members of the 
board of one firm join the board of another firm. This is an active decision on the part 
of board members, both in terms of invitations to join, and accepting such invitations. 
Past firm performance may affect a board member’s decision to accept such an 
invitation. Firms with better past performance will be more attractive from a board 
member’s perspective. On the other hand, firms with better social capital also possess 
a huge advantage for the firm, and hence they perform better. In this context the 
causation is not clear, and one way to control for it is to use lagged values for social 
capital variables (Cameron and Trivedi 2005).  

6.2.2 Panel Data Models  

Prior research has documented the wide-ranging effects of network ties on the 
behavior of both individuals and organizations (Knoke and Yang 2007; Powell, Koput, 
and Smith-Doerr 1996; Moran 2005; Gulati, Nohria, and Zaheer 2000). To focus on 
boards of directors: Dicko and Breton (2010) empirically examined the effect of board 
network on a firm’s ROA, while Zaheer and Bell (2005) used the firm’s network 
structure to explain firm performance measured by market share. These studies used a 
common empirical strategy, namely selected methods for a short panel, meaning that 
the data on many individual units and short time periods (10 years) (Cameron et al., 
2010), which capture both variation over individual units and time. Compared to 
cross-sectional data methods, the standard errors of panel-data estimators need to be 
adjusted, as they are not independent of previous periods. We have applied two 
different models – fixed effect (FE) and random effect (RE) models. FE explores the 
relationship between independent and dependent variables within a firm, considering 
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that each firm has its own individual characteristics that influence the dependent 
variable. FE models assumed that there are time-invariant characteristics that are 
unique to the firm and should not be correlated with other firm level characteristics. In 
contrast, the RE model assumes that the variation across units is random but still 
uncorrelated with the independent variables. The general estimation model to measure 
firm performance is  

𝑦𝑦𝑖𝑖𝑖𝑖 = 𝛽𝛽0 + �𝛽𝛽𝑖𝑖𝑋𝑋𝑖𝑖𝑖𝑖

𝐺𝐺

𝑖𝑖=1

+ �𝛽𝛽𝑤𝑤𝑍𝑍𝑖𝑖𝑖𝑖−𝑏𝑏

𝑊𝑊

𝑤𝑤=1

+ 𝐶𝐶𝑖𝑖𝑖𝑖 

where  is firm performance and X is a group of variables indicating firm 

characteristics, and finally  are network characteristics. We have different 
financial performance measures, and we estimate the impact of social capital on firm 
performance separately for each performance variable.  

 We tested the consistency of the FE and RE estimators by applying the Hausman test.  

6.2.3 Testing complementarity between network structure and 
content 

In the third part of our analysis we test the complementarity of two social capital 
dimensions –network structure and network content, where the main variables are 
network closure and structural holes from the structural perspectives, and firm tie 
homophily, partner’s assets and exports from the content side. Literature in the field of 
industrial organization has shown than there is a complementarity between different 
organizational strategies of a firm (Arora 1996; Arora and Gambardella 1990; 
Belderbos, Carree, and Lokshin 2006; Cimoli, Hofman, and Mulder 2010). To test 
complementarity, we examine the cross derivative of two variables, following the 
approach suggested by Belderbos et al. (2006). We include interaction terms in our 
regression model. In standard management literature, the interaction term between 
two dimensions will indicate that resources moderate network effects, yet here we will 
look for the complementarity using standard approaches to test joint significance of  
two variables (Belderbos et al. 2006).  

Let us consider that variables x and z are complementary for the firm’s performance 
and that the model is the reduced form of the real model we use in our empirical 
estimation. 

𝜋𝜋𝑖𝑖 = 𝛽𝛽0 + 𝛽𝛽1𝑥𝑥𝑖𝑖 + 𝛽𝛽2𝑧𝑧𝑖𝑖 + 𝐶𝐶𝑖𝑖 

where  is a firm performance,  and  are the marginal effects of x and z on 
the firm performance such that  

𝜕𝜕𝜋𝜋𝑖𝑖
𝜕𝜕𝑥𝑥𝑖𝑖

=
𝜕𝜕𝐸𝐸(𝜋𝜋𝑖𝑖/𝑥𝑥𝑖𝑖,𝑧𝑧𝑖𝑖,)

𝑥𝑥𝑖𝑖 
= 𝛽𝛽1 

ity

iπ 1β 2β
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𝜕𝜕𝜋𝜋𝑖𝑖
𝜕𝜕𝑧𝑧𝑖𝑖

=
𝜕𝜕𝐸𝐸(𝜋𝜋𝑖𝑖/𝑥𝑥𝑖𝑖,𝑧𝑧𝑖𝑖,)

𝑧𝑧𝑖𝑖 
= 𝛽𝛽2 

When we include interaction terms of two variables in the regression model, 

𝜋𝜋𝑖𝑖 = 𝛽𝛽0 + 𝛽𝛽1𝑥𝑥𝑖𝑖 + 𝛽𝛽2𝑧𝑧𝑖𝑖 + 𝛽𝛽3𝑥𝑥𝑖𝑖𝑧𝑧𝑖𝑖 + 𝐶𝐶𝑖𝑖 

then the marginal effect of one variable on firm performance is a linear function of the 
other explanatory variable, such that  

𝜕𝜕𝜋𝜋𝑖𝑖
𝜕𝜕𝑥𝑥𝑖𝑖

=
𝜕𝜕𝐸𝐸(𝜋𝜋𝑖𝑖/𝑥𝑥𝑖𝑖,𝑧𝑧𝑖𝑖,)

𝑥𝑥𝑖𝑖 
= 𝛽𝛽1 + 𝛽𝛽3𝑧𝑧𝑖𝑖 

 

𝜕𝜕𝜋𝜋𝑖𝑖
𝜕𝜕𝑧𝑧𝑖𝑖

=
𝜕𝜕𝐸𝐸(𝜋𝜋𝑖𝑖/𝑥𝑥𝑖𝑖,𝑧𝑧𝑖𝑖,)

𝑧𝑧𝑖𝑖 
= 𝛽𝛽2 + 𝛽𝛽3𝑥𝑥𝑖𝑖 

When 𝛽𝛽3 > 0 this implies that marginal effects of each variable are positive, given that 
x and z both are positive numbers, and the presence of two dimensions simultaneously 
leads to higher performance rates rather than when two strategies are used separately.  

6.3 Effects of Network Structure and Content on Firm Performance  

We follow our analytical approach and first present hypotheses on structural aspects of 
the social capital, then network content. Table 6-1 gives the regression results for both 
dimensions of social capital and their interaction terms. Following our theoretical 
approach we used step-by-step approach, adding each social capital variable at a time 
and then adding interactions terms.  

Hypothesis tests are conducted for each of the two firm performance measures, ROA 
and ROE. Four control variables for the firm’s region, industry, previous year sales 
and previous year size were included; note that we use a dummy variable for region 
and industry and the logarithm of number of employees and sales for size. In addition 
to the main results, we also conducted tests using alternative measures for network 
closure, structural holes and network homophily/hetrophily, which we discuss as a 
part of our robustness checks.  

Our data provide the opportunity to test present and past effects of social capital on 
firm performance, and we extended our analysis by regressing different lagged values 
of social capital measures – i.e., we used models with one, two or three years lagged 
social capital measures. For our analysis from present to 4 years, lagged values of key 
variables were also used. The results show that network variables were significant for 
all years lagged including 4-year lags. However, the limitation of the data did not allow 
us to include different lags simultaneously. Therefore, we estimate the effects of each 
year lagged values separately. We used random and fixed effect generalized least square 
regressions, and conducted a Hausman test to select between these two models. 
Hausman test results are shown for each model, indicating that random effects models 
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are preferred. Another reason to report random effects was to see the marginal effect 
of time invariant variables. All the models with different lagged values and parameters 
are tested, and we reported the results for 3 years lags. Table 6-1 shows the results of 
selected models for estimation of network structure and network content variables, 
and the models with all interaction terms. We first obtained estimates for network 
structure and network content. Then we used step-by-step estimation of interactive 
variables. Details of the step-by-step inclusion of the network variables are reported in 
the Appendix (see Tables 2 and 3).  
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Table 6-1: Results: Network Structure and Network Content:40  

  ROA ROA ROA ROE ROE ROE 
  Model 1 Model 2 Model 3 Model 4 Model 5 Model 6 
Region Dummy -0.11** -0.111* 0.05 0.012 0.13* 0.032 
  (0.054) (0.062) (0.073) (0.026) (0.073) (0.041) 
Industry Dummy -0.02 0.007 0.17** -0.11*** -0.09*** -0.081* 
  (0.03) (0.07) (0.081) (0.03) (0.03 (0.045 
Log Empl. 0.002 0.018 0.07** 0.03*** 0.03*** -0.029* 
  (0.024) (0.029) (0.028) (0.012) (0.012 (0.016 
log Sales  -0.002 -0.006 -0.014* -0.08** -0.08** -0.01** 
  (0.008) (0.01) (0.008) (0.04) (0.04 (0.004 
Network variables 
Degree  0.083** 0.193** 0.19** 0.052** -0.076* -0.076* 
  (0.037) (0.087) (0.087) (0.026) (0.04) (0.04) 
Degree sq. -0.007** -0.01* -0.01* -0.010** 0.004 0.004 
  (0.003) (0.006) (0.006) (0.004) (0.003) (0.003) 
Clustering coef. -0.108 0.111* 0.103 -0.013 -0.039 0.07*  
  (0.09) (0.057) (0.286) (0.047) (0.049) (0.052) 
Between.centr. -0.012* -0.09 -0.007 -0.04 -0.03 0.12*  
  (0.005) (0.05) (0.098) (0.07) (0.07) (0.073)  
IND heteroph.  0.46** 0.037  0.25*** 0.228** 
   (0.191) (0.049)  (0.091) (0.093) 
Ftype heter.  -0.02 -0.398**  -0.137* -0.243** 
   (0.202) (0.159)  (0.081) (0.117) 

Region Homoph.  -0.1 
(0.9) 

-0.151** 
(0.06) 

 0.035* 
(0.012) 

0.087** 
(0.041) 

Partners’ assets  -0.002 
(0.01) 

0.013** 
(0.007) 

 0.015* 
(0.008) 

0.013* 
(0.065)  

Partners export  -0.020* 
(0.012) 

0.027*** 
(0.007) 

 0.007 
(0.005) 

0.011  
(0.015) 

Interactions       
Part.Exports  x 
clust.coef  

  0.09* 
(0.04) 

  -0.257 
(4.046) 

IND.hetero x between   -0.13* 
(0.054) 

  -0.11*** 
(0.02) 

FtypeHetero.x between   0.11*** 
(0.04) 

  0.04* 
(0.017) 

Reghomop.x Clust coef   0.359**   -0.114 
    (0.148)   (0.095) 

Part. assets x Clust.coef   -0.024 
(0.022) 

  0.1** 
(0.03) 

Cons  -0.095 0.13  0.72*** 0.772*** 
    (0.124) (0.08)   (0.054) (0.063) 
Rho  0.365 0.391  0.661 0.423 
N  372 0.19  544 0.1 
chi2  18.342 30  35.695 29.7 
Hausman (Prob>Chi_2)   0.28       0.27   0.13 0.15 

                                                        
40 Note. In this table we use *** if P<0.01, ** P<0.05, *P<0.1., and standard errors in parentheses.  
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Model 1-2 and 4-5 in Table 6-1 gives the results of the regression analysis for testing 
network structure and network content variables. Models include the following 
variables of interest: degree centrality and its quadratic form, betweenness centrality and 
clustering coefficient, measures of location, industry and firm type homophily/heterophily, partners’ 
assets and partners’ export (foreign ties). Models 3 and 6 reports the results with 
interaction terms. 

Table 6-2: Summary of Marginal effect of Network structural variables when network 
content variables are at their mean values:41 Standard errors in parentheses   

Average Marginal effects  ROA ROE 

Clustering coefficient  0.24** 
( 0.101) 

0.82* 
(0.40) 

Betweeness centrality 0.005 
(0.012) 

0.01 
(0.012) 

IND heterophily 0.24**  
(0.10) 

0.033** 
(0.014) 

FT heterophily -0.35** 
(.12) 

-0.41** 
(.172) 

Reg.Homophily  .12*  
(0.078) 

0.05** 
(.018) 

Partner assets  0.011* 
(0.006) 

0.028** 
(0.014) 

Partner export .144** 
(.066) 

.011 
(.008) 

We used the calculation of marginal effects for all key network variables. This provide  
deeper insights on how a key network variable affect firm financial performance, in 
particular, when its direct effect and interaction terms have opposite signs. In this case, 
it is hard to tell what the overall effect of the key variable is. But one can only see that 
if one calculates the marginal effect for every firm (averaging at the end). 

Control variables: 
Control variables appear to be significant for Models 3 and 6, showing that they have 
significant impact on both ROA and ROE. Regional dummy was significant in Model 
2 and 5, but when doesn’t show significance for Models 3 and 6. Industry dummy and 
Log employment show significant effect on both ROA and REO, but had opposite signs. 
This indicates that firms in manufacturing sector have higher ROA than in the other 
sectors, while in terms of ROE firms perform better if they are not in manufacturing 
industry. One simple explanation is that of two otherwise equivalent firms, the non-
manufacturing firm has a lower debt/equity ratio. This could be explained by the fact 
that borrowing opportunities are fewer, and costs higher, for non-manufacturing firm. 
Log employment has positive effect on returns except in the Model 6; prior year log sales 
have a negative effect on returns. Supartika and Margaretha (2015) found that sales 

                                                        
41 We used results from 6-1 Table (models with interaction terms) and calculated the effects of key variables given 
the coefficient of the first variable +coefficient of the interaction term 
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growth negatively affects a firm’s profitability measured by both ROA and ROE, 
explaining that when sales volume increases, the cost for storage, advertisement and 
delivery will also increase.  

Overall we see that control variables are significant predictors for both ROE and 
ROA, except for the Region dummy. Additionally, some variables have opposite 
effects on ROA and ROE. Finding different results for ROA and ROE is consistent 
with other studies that examine them both: for example Hart and Ahuja (1996) show 
that an industry dummy was not significant for ROA, but was significant for ROE; Li 
et al. (2008) found that among Chinese firms firm size is significant and negative for 
ROA and ROE, but financial leverage was significant and negative for ROA, and 
significant and positive for ROE, while firm age was a not significant predictor for 
neither of them.  

Network Structure: 
First we tested the Hypothesis 1, which indicates that Degree centrality has a positive and 
non-linear effect on firm performance. Our results show that having more partners 
has a positive effect on returns in terms of ROA, but the marginal effect is decreasing: 
coefficients on degree and degree squared are positive and negative respectively. The 
coefficient estimates are statistically significant in almost all these regressions, 
providing support for Hypothesis 1, suggesting that better-connected firms have lower 
ROA. This finding is consistent with previous empirical literature. However, the 
models with ROE showed the opposite sign, and didn’t support the hypothesis.  

Related to Hypothesis 2a and b, we did not find strong support for either of these 
opposing hypotheses: coefficients on clustering are positive, and on betweenness are 
negative in Models 2 and 5. Yet, when we add interaction terms clustering coefficient 
became non-significant for ROA model, but significant and positive for ROE (Models 
3 and 6 in Table 6-1). At the same time, betweenness centrality also became positive 
and significant for ROE. These results were not what we have expected, and don’t 
support our hypotheses for ROA, but shows that both dense and sparse networks have 
positive effects on ROE.  

We expected to find stronger effect of clustering coefficient, arguing that dense 
networks may provide a substitute for formal institutions in Armenia. In terms of 
significance level of clustering coefficient and betweenness centrality, the Model 6 
reports positive main effects, suggesting that brokerage position for the firm is as 
important as dense networks.    

Network Content: 
Region homophily shows significant and positive effect on ROE in the Models 5 and 6 in 
Table 6-1. We used two alternative measures, which showed the same results 
(homophily PC measure is reported, and the alternative measure is homophily EI 
index (see in Table 2 in Appendix)). Ties with firms in the same region improve a 
firm’s ROE, but decrease ROA (Models 3 and 6 in Table 6-1). One explanation could 
be that in addition to board connections, geographic connections improve borrowing 
opportunities. This would imply that firms with geographically local inter-board 
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connections will borrow more than those with distant connections. Holding equity 
constant, the former group will have higher assets, and so, presumably, higher profits. 
Roughly speaking, this would imply an increase in return on equity without changing 
return on assets. 

Moreover, we argued that region homophily will have different effects for firms 
located in Yerevan compared to firms in other regions. To address this we introduced 
an interaction term between region dummy and region homophily, but it was not 
significant for either ROA or ROE (we did not report).  

The regression results support Hypothesis 3a partially: our findings confirm that region 
homophily is positively associated with firm performance (only ROE). However, our 
findings do not support the second part of Hypothesis 3a, which argues that the effect 
of region homophily will be stronger for a firm located in Yerevan. Firm type heterophily 
appears to have a negative and significant effect on ROE (Model 6 in Table 6-1) and 
on ROA (Model 3 in Table 6-1). In addition, four firm type dummies were created and 
incorporated in the estimation models to test whether firm’s connections with 
different type of firms will negatively affect firm performance given its own type. But 
our results did not show any significant differences among these four groups (we 
didn’t report those models). However, the results support hypothesis 3b, which states 
that firm type homophily has a positive impact on firm performance (we selected the 
model with firm type heterophily).  

Industry heterophily, which takes into consideration how balanced ties are with different 
industries in the firm’s network, shows significant and positive effect on both ROE 
and ROA in all models in Table 6-1, except Model 3 where it has insignificant effect 
on ROA. Our results provide strong evidence that industry heterophily significantly 
affects firm performance (for ROE), but it contradicts Hypothesis 3c, which states 
that ties with firms in the same industry enhances firm’s performance.  

Hypothesis 4 indicates that resource-rich networks affect firm financial performance, 
which we tested through including the total value of firms’ partners’ assets in the 
model. The results show that partners’ assets has positive and significant effect on both 
ROA and ROE, which strongly support Hypothesis 4.  

Hypothesis 5 states that partner’s exports, which measures foreign ties of a firm’s alters, 
will affect positively the firm financial performance. The results show that it has 
significant and positive effect on ROA, and positive but not significant effects on 
ROE. These results show that, in fact, resource-rich networks help firms to have 
higher profitability (see Models 3 and 6). Additionally, while foreign ties are associated 
with new knowledge and best practice, they appear to increase a firm’s profitability, 
and therefore we accept Hypothesis 5.  

6.4 Interaction effects between network structure and content  

In this section we focus on the interaction effects of two main dimensions of social 
capital – structural social capital and network content. Here we will test the hypotheses 
developed in chapter 4. 
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In the previous section we distinguished two mechanisms – network structure and 
content – and estimated their respective contributions. In this section, we further our 
exploration of how these mechanisms work together, and whether we can observe a 
complementarity between them. Through this exercise we aim to enlarge our 
understanding of how partners’ attributes influence firm performance. Hence, we 
study two interlinked mechanisms, to understand how much network structure and 
network content matter.  

To test the empirical hypotheses with our data we constructed the following 
interaction terms: 

1. Network closure x network resourcefulness (partners’ assets) (Hypothesis 6) 

2. Network closure x network homophily (region homophily)(Hypothesis 7a) 

3. Structural hole x network heterophily (industry heterophily / ftype heterophily) 
(Hypothesis 7b) 

4. Structural hole x foreign ties (partners’ export) (Hypothesis 8a) 

5. Network closure x foreign ties  (partners’ export) (Hypothesis 8b) 

Our primary interest in this section is the discussion of interaction effects of social 
capital variables for both ROA and ROE, presented in Model 3 and Model 6 in Table 
6-1, while details are provided in Table 3 in the Appendix. We reported only selected 
results: e.g., interactions with ftype homophily and clusters were not significant, thus we 
reported only the models with ftype heterophily and structural holes; similarly, the 
interaction term with partners’ exports and network sparseness were not significant in 
any model, and we reported only partners’ export and network closure.   

Interaction term with partners’ assets and network closure is positive and significant 
only for ROE in Model 6 which supports Hypothesis 6, while it wasn’t significant for 
ROA. Partners’ assets have positive impact and its marginal effect is to increase a firm’s 
ROE if the firm is also embedded in cohesive networks. The average marginal effect 
of the partners’ assets is also positive and significant for both ROA and ROE (see Table 
6-2).  

Hypothesis 7a concerns the importance of network homophily and network closure, 
suggesting that when firm has both a closed network position and region homophily, 
there is an additional value, which we tested in Models 3 and 6, using interaction term 
of clustering coefficient and region homophily. Our results support Hypothesis 7a only for 
ROA; we didn’t find significant effect for ROE (Models 3 and 6 in Table 6-1). 
Regional homophily has a negative effect on a firm’s ROA, but when it is combined 
with network closure it provides positive benefits to the firm. While, the interaction 
term wasn’t significant for ROA. However, overall marginal effect of region homophily 
shows positive and significant effects on both ROA and ROE. 

Hypothesis 7b is a general statement about interaction of network heterophily and 
network sparseness; therefore we have two different results:  

a) When we discuss firm’s network heterophily in terms of industry, and then 
our results reject hypothesis 7b indicating that industry heterophily combined with 
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network sparseness has a significant and negative effect on firm financial performance. 
One explanation of this negative coefficient could be that in this period in Armenia 
relevant knowledge did tend to be largely industry-specific. If so, then firms that do 
not have a strong core of supporting firms ( i.e., firms not having a closed position) do 
not have the basic foundation on which to build with knowledge acquired from 
outside. A second explanation could be simply that firms with “only” inter-industry 
connections have not settled on a focused line of business, and so have been unable to 
create a core that they can exploit. Unfortunately, our data are not strong enough to 
differentiate between those two explanations. That said, this result does indicate that 
even though industry heterophily has a positive effect on firm performance, its effect 
falls when a firm is embedded in sparse networks. Nonetheless, the average marginal 
effect of industry heterophily was positive and significant for both ROA and ROE.  
b) But when we consider firm type heterophily, our results show that a combination 
of network heterophily and network sparseness has significant and positive effect on 
both ROA and ROE (see the interaction term between ftype heterophily and betweennesss 
centrality in Models 3 and 6. These results support Hypothesis 7b when network 
heterophily is measured by firm type. We discussed above that the direct effect of, ftype 
heterophily is significant and negative on both ROA and ROE. However, when firm 
type hetrophily is combined with structural holes the negative effect of the firm type 
heterophily falls. Yet, the average marginal effect is still negative for both ROA and 
ROE. 

Related to Hypothesis 8b, the interaction term between partners’ exports and network 
closure is positive and significant only for ROA, and not significant for ROE (see 
models 3 and 6 in Table 6-1), which supports Hypothesis 8b only for ROA. Ignoring 
interaction effects, (Models 2 and 5, in Table 6.1) Partner’s exports appear to have a 
negative effect on ROA (and no significant effect on ROE).  However, when 
interaction terms are considered (Models 3 and 6), the effect of partners exports 
becomes positive, with the marginal effect also being positive (again only for ROA). 
The interaction term itself is positive (for ROA and insignificant, though negative, for 
ROE) which suggests that if the firm is embedded in a locally dense neighborhood it 
gains extra value from its partners’ exports. 

6.5 Discussion of Findings  

Overall, we found that degree centrality is positively associated with firm performance, 
having a sub-linear relation with ROA. In the case of ROE we did not find 
nonlinearity (except for Model 4 in Table 6-1), though in general there is still a positive 
relation between degree centrality and ROE. Region Dummy has negative and 
significant impact on ROA in all Models, but positive and significant impact on ROE. 
In connection with this, our results also suggest that firms in the manufacturing sector 
have fewer opportunities to generate higher returns compared to firms in other sectors 
(industry dummy). These two findings demonstrate that the most profitable sectors are 
located outside of the main city. E.g., mining sectors contribute significantly to 
Armenia’s GDP, and most of the mining companies are located outside of Yerevan. 
Prior firm size measured by the logarithm of the number of employees, appears to 
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have a positive effect on firm profitability, while previous year sales has a very small 
but negative impact.  

We employed different models to examine the effect of network 
homophily/heterophily in terms of industry, firm type and location; 42  as well we 
estimated the impact of partner’s assets (network resourcefulness) and partners’ export 
intensity (foreign ties) on financial performance. Results from the regression model 
highlight that greater industry diversity can be beneficial for firm performance, while 
firm type diversity has mixed effects. Industry and firm type diversity capture the 
learning and resource access benefits caused by the collaboration with firms for a wide 
range of supporting purposes, while region diversity is costly and add more 
organizational difficulties. Firm type diversity reflects difficult tensions between firms 
attempting to maximize their learning from exporting firms and benefiting from the 
exchange of available resources (large firms), such that, e.g., large non-exporting firms 
may benefit from exporting firms in order to exploit foreign market opportunities, 
while small firms may benefit from large firms having access to variety of resources. 
We expected to have different effects of diversity measures for the different firm 
types, but our findings do not indicate any significant difference across firm type. In 
the case of region diversity, more is not necessarily better; indeed, most probably 
distance between regions creates more challenges and adds costs for efficient exchange 
of knowledge and resources. Findings related to partners’ assets show positive impact 
as we expected, while exporting intensity of partners has adverse effects: economic 
returns from learning new organizational knowledge and its application may require 
time, and also might depend on firm’s absorptive capability.  

Our main focus, in this section, was testing the significance of interaction terms 
between network structure and content. Prior research showed that network structure 
has an important role explaining firm performance (Moran 2005a; Burt 2000). 
However, closer to our concerns are Rodan and Galunic’s (2006) findings, which 
suggest that an ego network rich with structural holes will most probably benefit if it is 
combined with knowledge heterogeneity. While we considered this notion in our 
analysis, we also suggest that there is still value to a closed network structure, and for 
the exchange of resources, coordination, trust and easier communication 
resourcefulness and homophilious attributes may indicate better individual 
performance.   

Prior research suggests that the value of a structure depends on context – e.g. network 
sparseness provides the actor with an advantage when there is a need to acquire new 
knowledge or broker with different resources. Network closure is advantageous for 
trust, as it also provides actors with the opportunity to monitor each other and learn 
tacit knowledge. We argue that actors will exchange resources if there is a high level of 
trust, and if there is a mechanism to monitor each other. However, it is important to 
note that the transition context does not provide many formal mechanisms for 
transparent monitoring of business partners in Armenia; in highly corrupt countries, 

                                                        
42 Heterophily index also shows how balanced are diverse ties in actor’s network, and in case of industry heterophily, 
firms with a highly balanced representation of the partners in the different industry sectors are benefiting from 
the knowledge and resource variety. 
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economic agents rely more on informal mechanisms such as reputation, 
recommendations, etc., rather than on formal legal institutions for market exchange.  

This intuition is reflected in Hypothesis 6. Our results show that rich or resourceful 
partners provide benefits for the focal firm and increase their return on equity, and 
this effect is increased in more cohesive network structures. Thus, the cohesive 
network provides background for the better exchange of resources such as financial 
resources, money borrowing, etc.   

Our next set of arguments relates to the tradeoff between diversity and homogeneity. 
Firms with a diversity of ties have greater access to non-redundant information and 
knowledge, which have additional value for social capital. However, diversity of 
knowledge and information may have an adverse effect on firm performance: there is 
a tradeoff between exploratory learning and exploitative learning (Koka and Prescott 
2002). To benefit from social capital we suggest various mechanisms, and we try to 
empirically examine to what extent homophilious or heterophilous ties can be 
beneficial.  Our results showed that firms located in the same region (regional 
homophily) and being in a denser network will gain some additional advantage (only 
for ROE). This may suggest that a firms being strongly connected to other firms in the 
same region reduces information asymmetry, and have a higher chance to access to the 
resources that other firms possess, in particular, financial resources. Having 
preferential access to financial resources increases a firm’s profitability. Our results 
showed that industry diversity combined with network sparseness has a negative and 
significant effect on firm performance. We found slightly different results for the firm 
type dimension, where firm type heterophily is negatively correlated with firm 
performance, but if it is combined with network sparseness then it increases firm 
profitability.   

One of our interests was to test the indirect effect of exports through the firm’s 
network. We anticipated that a firm that is able to export already has assimilated much 
of this sort of knowledge and so exports directly would not have this sort of 
knowledge effect. We did test for a relationship between exports of the focal firm and 
its ROA and ROE. In neither case did exports have a significant effect, so that variable 
was excluded from the final model. However, we did find that partners’ exports have 
positive impact (significant on ROA but insignificant for ROE). This difference may 
explain our assumption that partners’ export provide new knowledge, which could 
increase efficiency of organization but doesn’t importantly provide access to new and 
rich financial resources, hence it is significant for ROA but not for ROE. Surprisingly, 
for foreign ties/partners’ export we found that exposure to entirely new knowledge 
and capabilities is particularly beneficial when it is combined with network closure.  

Our results showed that a closed network position is positive for efficiently using its 
assets, and if this structure is combined with newer organizational knowledge, which is 
assumed to be shared within the dense network, and only then it is a valuable resource 
for a firm. It can be argued that foreign (outside) knowledge and business practices are 
well diffused, and functional in dense rather than sparse networks. Armenian firms 
that do not have access to foreign markets and experience, because they were blocked 
from the outside world for 70 years, do not have the ability or willingness to accept 



101 

new organizational knowledge, especially when firms do not have a view on how 
widely it is acceptable in their network. This may indicate that being closed for many 
years makes it hard for firms to absorb “modern ideas”. When absorptive capacity is 
low, then dense networks are more beneficial in allowing for ideas to be repeated and 
accepted by all group members.   

This finding brings an interesting discussion in understanding the role of foreign ties 
and asset-rich partners, showing slightly contrasting effects of interaction terms on 
ROA and ROE. This may indicate that partners’ assets serve rather a better 
opportunity for borrowing, while partner’s exports are a proxy for (or source of) new 
knowledge, and these two affect ROA and ROE differently. Our findings suggest that 
partners’ assets have a significant impact on ROA and ROE, but also showed that 
network closure combined with asset-rich partners is significant for ROE but not for 
ROA, which may ultimately indicates that rich partners influence firm’s borrowing 
opportunities rather than efficiency.   

We also have found diverse effect of network closure and structural hole on ROA and 
ROE. One possible way to interpret these results is to look at the borrowing aspect 
and forming a debt. A firm in a closed network had higher chances for borrowing 
from its “friends”; in this case it will form a debt, which will make its ROE higher than 
its ROA. Higher level of debt may indicate that a firm was not using its assets in the 
most efficient way, and therefore had very limited opportunities to borrow from the 
banks, but instead has got recourses from the partner firms. Yet, the negative effect 
from network closure may be partially offset by the resources that partners have such 
as being regionally connected and having access to partner’s exports, which helps a 
firm to navigate better in the market economy. At the same time, being closely 
connected and having rich network provide higher chances for borrowing, and hence 
increase the firm’s ROE. As ROA provides a total return made by the firm, 
irrespective of the financing source, the social capital plays different roles for ROE, 
which focus on firm’s debt ratio.   

6.6 Robustness Check  

Multicollinearity 
All network variables were standardized, which was necessary to detect and reduce 
multicollinearity in the model caused by the high correlation between interaction terms 
and the component variables. Mean-centered variables are widely used in the 
econometrics literature for the analysis of interaction terms (Allison 1977). 
Standardized variables show the relative impact on the firm performance measures, 
interaction terms show moderating effects of two variables on explaining the firm’s 
ROE or ROA. However, under certain conditions they could also indicate the 
complementarity between network structure and network content. Table 1 in 
Appendix D shows the correlation between network variables. We reduce the initial 
correlation between interaction terms and component variables through standardizing 
network variables. We also reported the models where we used interaction terms 
separately (see Appendix).  
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Endogeneity  
We used several methods to check the robustness of our results. First, we tested the 
parameters of the models and goodness of fit. We also controlled the main 
endogeniety issue by using lagged value of the independent variables, especially 
controlling for the network effects: all models estimate the effects of past network 
characteristics on firm performance.  

Model Parameters  
To select the most appropriate model, we conducted a Hausman test between 
random-effects and fixed-effects models. If the p value of a Hausman test was higher 
than 0.05, then we chose random effect models. Most of the models show that 
Random effect model is well specified (see results in Table 6-3) as well as it allows 
showing effects of time variant variables. In addition to the Hausman test, we also 
look at other model parameters such as higher R square, significant values for F 
statistics and Rho. For each model we report the results of F test statistics (Wald 
Chi_2), which indicates that all of the coefficients in the models are different than zero 
(when probability Chi-2 <0.05). In all reported models chi_sq tests are significant and 
support the models.  

Alternative measures  
In Chapter 4, we discussed that empirical literature uses various measures to capture 
the same concept, and we identified a few alternative measures for network closure, 
sparseness and homophily. We decided to use them in our estimation models to see 
whether the obtained results vary related to these measures. Our empirical strategy 
used different a configuration and combination of alternative variables. Most of the 
estimation models show consistency in obtained results across alternative measures. 
We found that network closure is not significant, and this holds true for all three 
measures, as well as sign effects are consistent (not reported). We obtained very similar 
results for the “structural hole” measures – e.g., betweenness centrality shows positive and 
significant results, which has been confirmed with constraint. Network 
homophily/heterophily indices, which measure networks by region, industry and firm 
type, also show consistent results: e.g., the PC homophily index always shows the 
opposite sign compared to EI and Blau’s heterophily indices in all models and in all 
categories.  

Missing observations for Network 2003? 
One issue of concern in the data was the network in 2003. We have board information 
for only 130 firms for 2003. This may indicate an actual sparse network for 2003, or it 
may indicate a missing data problem. To address this, our strategy is to run regressions 
that a) include actual networks we observe in 2003 b) exclude networks in 2003 and c) 
impute values for probable missing observations in the 2003 network, and then to 
compare the results with the ones we reported.   

In order to impute missing observations, we constructed two different networks based 
on two main assumptions. First, we assume that missing firms might have links in 
2003 if they had links both in 2001 and 2005. In that case, we input the missing link 
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and construct new Network 2003_1. Second, we assume that missing firms have links 
if there is a link between two firms either in 2003 or 2005, and we construct Network 
2003_2. In these two networks, links are inputed only for the firms that are not in our 
network data for 2003. 

Our results are reported separately for ROA and ROE, and we compare with four 
datasets: first, data with observed network 2003, the second and third datasets used 
data with constructed networks for 2003, and the fourth, data from the excluded 
network 2003. The reported results do not show significant differences between 
different configurations; therefore, we found that regression results with observed 
network 2003 are robust (see Tables 4 and 5 in Appendix D).  

6.7 Conclusions 

This chapter presents a detailed picture on how social capital effects firm performance 
in the Armenian transitional context. We developed 8 empirical hypotheses, which 
have been tested with the data on Armenian corporate networks. In the first part of 
this chapter, the effects of structural dimension of the social capital were analyzed, 
providing an in-depth understanding of how the firm’s position in the network is 
important for explaining firm performance. Prior literature has addressed this issue, 
however we also noticed that different measures of network sparseness and network 
closure were used while operationalizing the social capital concept, and therefore we 
decided to incorporate different measures as alternatives to capture structural hole and 
network closure. This exercise was an important step in selecting and furthering our 
research using only betweenness centrality and clustering coefficient. Since their correlation 
with degree centrality was low, we were able to include all of them in our analysis.  

This study finds support for the benefit of the network strategies of degree centrality, 
network closure and structural holes. It appears that firms occupying a central position 
in the board network have considerable benefits. However connections are also costly, 
which ultimately suggests that firms should carefully chose partners, as efforts and 
time invested in linkages eventually will bring diminishing returns. Firms are most 
likely to profit from centrality in the network, but even if they do, such firms 
experience increase in a future profitability. However, markets are slow to incorporate 
this information, and therefore we had discrepancy between effects on ROA and 
ROE.  

Another important finding was that firms in closed networks benefit, perhaps as a 
result of having more control, monitoring and exchange opportunities. Yet, our 
empirical evidence doesn’t support which of the network structure is beneficial for the 
firms (network closure vs. structural holes). Indeed, it shows that both structures are 
important for the firm performance (only for ROE). This finding supports our 
intuition on transitional economies, where firms need pass through re-structuring in 
order to adapt to a new and turbulent environment caused by the collapse of the 
centralized planning system. Market instability and an institutional volatile 
environment enhance the value of reciprocity ties, as they are credible guarantees for 
market exchange, at the same time brokerage position also provide firm better 
opportunities to navigate and access to the resources that others are not able to access.   
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In addition to the structural dimension of the social capital, our empirical findings 
show how a firm’s network quality affects its profitability. Despite a widely held belief 
that firms should invest more in value-creating ties (Moran 2005b), there is little 
consensus on how to measure the partners’ values. Here we suggest using measures 
for network homophily/heterophily, resourcefulness and foreign ties. These measures 
capture the knowledge, resources, opportunities and skills that a focal firm may gain 
from its social ties. Our findings show that industry heterophily has a strong impact on 
firm performance, indicating that more ties with different industries provide better 
opportunities for the firm. This finding contributes to the growing literature on 
knowledge and organization, expanding our understanding of why heterogeneous 
knowledge is important for firm performance. As we expected, network 
resourcefulness has a significant and positive impact on firm performance, suggesting 
that firms embedded in resource-rich networks gain a significant advantage.  

One of our surprising results was that ties with exporting firms show a positive effects, 
and the benefits of foreign ties will increases if it is combined with dense networks. 
Previous research found that in general the presence of foreign actors in transitional 
countries brought positive outcomes, yet it has also been emphasized that public 
policies were likewise important to support learning and cooperation between local 
and foreign actors (McDermott 2002). For instance, in the Czech Republic, state 
intervention was able to embrace a participatory restructuring mechanism by sharing 
some risks and mediating disputes between foreign and local actors, which brought 
stability (McDermott 2002). Poor governance structure and legal infrastructure, as well 
as high corruption in Armenia very often did not create beneficial environment for 
foreign actors. But indirect effect of foreign actors was important for changing the 
behavior of the local firms, and if the firms are densely connected and can share new 
organization learning in their network, then it has stronger effect on firm performance.  

Another important contribution of this study is that it addressed the question of 
combination of network structure and content in maximizing the benefits for the 
firm’s network. By parsing apart the influence of network structure and network 
content, we provide a more comprehensive view of the influence on social capital on 
firm performance. In this regard, we suggest looking at the interaction terms of the 
two dimensions of social capital. Our empirical analyses were focused on the extent to 
which network structure and network content are important for firm performance. 
Particularly, we found that there is a value of combining certain network structure with 
certain content such as network heterophily with structural holes, network 
resourcefulness with network closure, and foreign ties with network closure.  

Finally, our findings suggest considerable practical concern for a firm’s strategy, and 
offered insights on what constitutes productive and value-adding social relations. Our 
study points to the substantial resources and knowledge available through networks 
that specifically hone in on a precise combination of network structure and content. 
Knowledge and information spillovers are linked with the notion of social capital 
formed as a result of inter-organizational linkages (Koka and Prescott 2002), and 
information that flows through board members is an essential factor in explaining the 
inter-organizational learning from each other’s practices. Our study shows that access 
to information and capabilities possessed by a firm’s partners is differently distributed, 
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and that it is a function of firm’s own capabilities and knowledge, its network position 
and structure, and the attributes of the partners. 

The main contributions of this chapter are that board sets of measures and novel 
variables are used in the estimation of the firm performance. It also examined board 
networks in the transitional context, with the unique and historical data. The review of 
literature showed that there is a significant lack of evidence of applying deeper social 
capital analysis in the examination of board networks. If future work continues to 
support the importance of firm’s access and utilization of social capital, the firms may 
benefit from successfully choosing board members and partner firms. In conclusion, 
we hope that this work will contribute to further the studies on complementarity of 
different dimensions of social capital, which will deepen our knowledge on strategic 
advantages of building and utilizing the social capital.  
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Appendix D:  

Table 1:  Correlation of network variables and interaction terms: * p< 0.01 

  1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 
1. degree 1 

                  

2.degree2 0.33* 1 
                 

3.clust 0.57* 0.24* 1 
                

4. Partners’ assets 0.81* 0.17* 0.39* 1 
               

5. Partners’ export 0.64* 0.25* 0.26* 0.64* 1 
              

6.RegHom 0.48* 0.09 0.19* 0.49* 0.27* 1 
             

7. INDHom 0.45* 0.08 0.31* 0.45* 0.36* 0.37* 1 
            

8. FTT.Hom 0.54* 0.1 0.27* 0.48* -0.01 0.33* 0.1 1 
           

9.Between 0.7* 0.36* 0.13 0.5* 0.42* 0.34* 0.3* 0.35* 1 
          

10. IND_het 0.84* 0.34* 0.56* 0.6* 0.47* 0.39* 0.37* 0.362* 0.7* 1 
         

11. Ftype_het 0.66* 0.28* 0.46* 0.53* 0.77* 0.3* 0.47* 0.046 0.5* 0.612* 1 
        

12.Region*clust 0.03 0.32* 0.11 -0.02 -0.13 0.05 0.03 0.002 -0.12 0.051 -0.02 1 
       

13.INDHm*clust 0.1 0.3* 0.19* -0.03 0.01 0.03 0.24* -0.028 -0.1 0.123 0.1 0.36* 1 
      

14.FtHm*clust 0.04 0.25* 0.16* 0.01 -0.01 0.02 -0.03 0.025 -0.07 0.098 -0.03 0.27* -0.03 1 
     

15.Part.assets.*clust 0.09 0.42* 0.22* -0.09 -0.01 -0.03 -0.04 0.004 -0.01 0.133 0.08 0.31* 0.36* 0.28* 1 
    

16.Part.export*clust 0.12 0.37* 0.11 -0.01 0.16 -0.13 0.01 -0.008 0.1 0.106 0.17* 0.13 0.38* -0.09 0.56* 1 
   

17. IND*betw 0.28* 0.57* -0.02 0.17* 0.18* 0.1 0.1 0.106 0.49* 0.322* 0.21* 0.09 0.25* -0.01 0.26* 0.34* 1 
  

18. FTT*betw 0.21* 0.43* 0.05 0.1 0.23* 0.01 0.17 0.090 0.29* 0.187* 0.26* 0.03 0.09 0.25* 0.24* 0.13 0.5* 1 
 

19. Part. 
export*betw 

0.17* 0.38* 0.11 0.03 0.15 -0.12 0.11 0.143 0.22* 0.171 0.24* 0.06 0.15 0.14 0.23* 0.19* 0.42* 0.77* 1 
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Table 2: Results: Network Structure and Network Content43 

  ROA ROA ROA ROA ROA ROE ROE ROE ROE ROE 
  Mod. 1 Mod. 2 Mod.3 Mod. 4 Mod 5 Mod. 6 Mod. 7 Mod.8 Mod. 9 Mod.10 
Region 
Dummy -0.105* -0.11** -0.117* -0.116* -0.11* 0.098* 0.012 0.014 0.015 0.13* 

  (0.054) (0.054) (0.061) (0.061) (0.06) (0.055) (0.026) (0.026) (0.026) (0.07) 
Industry 
Dummy 0.05 -0.02 -0.03 -0.02 0.007 -0.12** -0.1*** -0.1*** -0.1*** -0.1*** 

  (0.03) (0.03) (0.09) (0.07) (0.07) (0.051) (0.03) (0.03) (0.03) (0.03) 
Log 
Empl. 0.003 0.002 0.014 0.014 0.018 0.084* 0.03*** 0.04*** 0.04*** 0.03*** 

  (0.024) (0.024) (0.029) (0.029) (0.03) (0.048) (0.012) (0.012) (0.012) (0.012) 
log Sales  -0.002 -0.002 -0.005 -0.005 -0.006 -0.09 -0.08** -0.08** -0.08** -0.08** 
  (0.008) (0.008) (0.01) (0.01) (0.01) (0.07) (0.04) (0.04) (0.04) (0.04) 
Network Structure  
Degree  0.061* 0.08** 0.165** 0.19** 0.19** 0.024 0.052** -0.031 -0.077* -0.076* 
  (0.033) (0.037) (0.066) (0.087) (0.09) (0.03) (0.026) (0.03) (0.04) (0.04) 
Degree 
sq. -0.01* -0.01** -0.01** -0.011* -0.01* -0.003 -0.01** 0.001 0.004 0.004 

  (0.003) (0.003) (0.005) (0.006) (0.01) (0.003) (0.004) (0.002) (0.003) (0.003) 
Clusterin
g coef. 

 -0.108 0.101 0.106 0.11*  -0.013 -0.034 -0.041 -0.039 

   (0.09) (0.101) (0.102) (0.06)  (0.047) (0.049) (0.049) (0.049) 
Between.
centr. 

 -0.012* -0.08* -0.09* -0.09  -0.04 -0.05 -0.004 -0.03 

   (0.005) (0.02) (0.02) (0.05)  (0.07) (0.07) (0.007) (0.07) 
Network Content 
IND 
heteroph 

  0.4** 0.42** 0.5**   0.2** 0.24*** 0.25*** 

    (0.185) (0.189) (0.19)   (0.088) (0.091) (0.091) 
Ftype 
heter. 

  -0.245 -0.253* -0.02   -0.079 -0.07 -0.137* 

    (0.151) (0.151) (0.2)   (0.067) (0.067) (0.081) 
Region Homoph.  -0.107 -0.09 -0.1   0.044* 0.02 0.035* 
    (0.09) (0.01) (0.01)   (0.02) (0.042) (0.012) 
Partners’ 
assets 

   -0.005 
(0.01) 

-0.002 
(0.02) 

   0.07* 
(0.04) 

0.015* 
(0.08) 

Partners 
export 

    -0.02* 
(0.01) 

    0.007 
(0.005) 

_cons 0.01 -0.004 -0.064 -0.085 -0.095 0.7*** 0.65*** 0.69*** 0.72*** 0.72*** 
  (0.1 (0.094) (0.117) (0.12) (0.12) (0.078) (0.045) (0.05) (0.054) (0.054) 
Rho 0.4 0.868 0.712 0.642 0.365 0.868 0.683 0.661 0.065 0.661 
N 423 423 375 375 372 505 546 546 546 544 
chi2 28 21.026 35.059 29.319 18.342 28.426 23.067 29.987 33.069 35.695 
Hausman 
Prob>Chi_2 0.1 0.14 0.07 0.45 0.28 0.13 0.14 0.15 0.16 0.13 

                                                        
43 This shows the set-by-step approach we used for our econometric modeling. We gradually include each 
network variable.  
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Table 3: Regression results with interaction terms44  
  ROA 

Mod1 
ROA 
Mod 2 

ROA 
Mod 3 

ROA 
Mod 4 

ROA 
Mod5 

ROA 
Mod 6 

ROE 
Model 7 

ROE 
Model 8 

ROE 
Model 9 

ROE 
Mod 10 

ROE 
Mod 11 

ROE 
Mod 12 

Region D. -0.06 0.104* -0.059 -0.12** -0.13** 0.05 0.14* 0.016 0.14* 0.1* 0.03* 0.013 
  (0.06) (0.06) (0.042) (0.055) (0.055) (0.073) (0.077) (0.026) (0.073) (0.073) (0.073) (0.026) 
IND D. 0.028 0.022 -0.001 0.02 -0.004 0.17** -0.09* -015** -0.073* -0.12* -0.099 -0.14*** 
  (0.064) (0.076) (0.049) (0.064) (0.064) (0.081) (0.049) (0.053) (0.032) (0.062) (0.082) (0.03) 
logEmp -0.01 0.04* 0.043 0.08* 0.08*** 0.07** 0.015 0.04*** 0.03*** 0.025 0.029 0.035** 
  (0.026) (0.027) (0.049) (0.027) (0.019) (0.028) (0.035) (0.012) (0.014) (0.034) (0.034) (0.012) 
.logsales -0.004 -0.014 -0.004 -0.02** -0.02** -0.014* -0.015 -0.01** -0.01 -0.011 -0.011 -0.01** 
  (0.008) (0.016) (0.006) (0.007 (0.008) (0.008) (0.012) (0.004) (0.011) (0.011) (0.011) (0.004) 
Cluster coef. -0.1** -0.054 0.06* 0.074* 0.08** 0.08* 0.07* -0.032 -0.002 -0.006 0.015 -0.03* 
  (0.046) (0.041) (0.031) (0.043) (0.041) (0.048) (0.052) (0.048) (0.051) (0.047) (0.053) (0.013) 
Betweeness centr. 0.024 0.11** -0.08 -0.054 -0.044 0.052 0.01 0.096** 0.15*** 0.11* 0.12* 0.036 
  (0.047) (0.041) (0.071) (0.049) (0.045) (0.043) (0.05) (0.039) (0.048) (0.054) (0.073) (0.025) 
Partners assets 0.024 0.036 0.032 0.032 0.035 0.059 0.024* 0.036 0.04* 0.13* 0.13* 0.013* 
  (0.047) (0.043) (0.042) (0.054) (0.053) (0.043) (0.012) (0.026) (0.019) (0.07) (0.071) (0.065) 
Partners Export -0.11* 0.03 -0.05 -0.099* -0.07* -0.10* 0.03 0.028 -0.015 0.01 0.006 0.012 
  (0.059) (0.028) (0.28) (0.057) (0.042) (0.59) (0.052) (0.017) (0.046) (0.051) (0.051) (0.016) 
Region Homophily 0.027 -0.028 -0.022 -0.028 -0.027 0.007 0.1* 0.026 0.03 0.028 -0.026 0.009 
  (0.033) (0.041) (0.025) (0.033) (0.032) (0.031) (0.048) (0.036) (0.045) (0.045) (0.045) (0.016) 
Industry heterophily 0.019 0.13** 0.066 0.13** 0.14** 0.037 0.084 0.12* 0.1* 0.11** 0.2*** 0.14** 
  (0.06) (0.056) (0.043) (0.059) (0.056) (0.049) (0.081) (0.062) (0.055) (0.06) (0.075) (0.07) 

Ftype homophily   0.05* 
(0.028) 

0.05* 
(0.028) 

    0.34** 
(0.16) 

 0.09** 
(0.036) 

  0.05* 
(0.027) 

Ftype heterophily  -0.08* 
(0.044) 

  -0.1** 
(0.048) 

-0.08* 
(0.045) 

0.035 
(0.043) 

 -0.109* 
(0.063) 

 -0.023 
(0.056) 

-0.011 
(0.056)   

Part.Exports  x clust.coef  0.09*** 
(0.029) 

      0.025 
(0.031) 

      

IND.hetero x between  -0.1* 
(0.07) 

      -0.1*** 
(0.02) 

     

Ftypehom.x clust.coef   -0.02 
(0.02) 

      0.012 
(0.041) 

    

                                                        
44 Duo to multicollinearity issue we first include one interaction at a time, and then report the model with all network variables and interactions. Main cofficinet are bolded, and 
standard errors are bellow. 
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FtypeHetero.x between    0.1*** 
(0.04) 

      0.04* 
(0.017) 

   

Reghomop.x Clust coef     0.024 
(0.023)       0.02 

(0.039)   

Part. assets x Clust.coef      0.01 
(0.04) 

     0.1** 
(0.034) 

_cons 0.15* 0.12** 0.12** 0.13* 0.13* -0.28*** 0.67*** 0.67*** 0.64*** 0.64*** 0.64*** 0.66*** 
  (0.082) (0.057) (0.057) (0.08) (0.08) (0.098) (0.103) (0.037) (0.102) (0.102) (0.103) (0.039) 
N 352 353 353 351 351 351 501 546 536 536 536 544 
r2 0.19 0.24 0.2 0.13 0.22 0.19 0.14 0.12 0.18 0.11 0.13 0.1 
chi2 17.55 14.45 15.324 16.66 18.16 26.19 25.85 29.81 23.51 23.48 24.33 33.44 
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Table 4: Results for ROA models testing missing values in Network 2003 

ROA models  
  With Observed Network 2003 With Network 2003_1 With Network 2003_2 Without Network 2003 
Social 
Capital 

Model 
1 

Model  
2 

Model 
3 

Model 
4 

Model 
1 

Model 
2 

Model 
3 

Model 
4 

Model 
1 

Model 
2 

Model 
3 

Model 
4 

Model 
1 

Model 
2 

Model 
3 

Model 
4 

Degree  0.08** 0.16** 0.2** 0.2** 0.07** 0.12* 0.119 0.117 0.036 0.029 0.009 0.056 0.076 0.2** 0.23** 0.2* 
  (0.04) (0.06) (0.08) (0.08) (0.03) (0.06) (0.09) -0.086 (0.03) (0.05) (0.06) (0.06) (0.04) (0.09) (0.11) (0.11) 
Degree 
sq. -0.01** -0.01** -0.01* -0.01* -0.01 -0.01 -0.01 -0.01 -0.01 0.001 0.002 -0.001 -0.01 -0.02* -0.02* -0.01 

  (0.00) (0.00) (0.01) (0.01) (0.004) (0.01) (0.01) (0.01) (0.01) (0.01) (0.01) (0.01) (0.01) (0.01) (0.01) (0.01) 
Clustering 
coef. -0.11 0.101 0.106 0.11* -0.109 0.083 0.069 0.069 -0.05 0.068 0.053 0.081 -0.102 0.18 0.187 0.185* 

  (0.09) (0.1) (0.1) (0.06) (0.082) (0.1) (0.11) (0.11) (0.06) (0.09) (0.09) (0.092) (0.12) (0.13) (0.13) (0.73) 
Between.c
entr. -0.01* -0.08* -0.09* -0.09 -0.05 -0.06 -0.01 -0.01 0.004 -0.01 -0.01 -0.01 -0.013 -0.009 -0.01 -0.01 

  (0.01) (0.02) (0.02) (0.05) (0.01) (0.01) (0.01) (0.01) 0.003 (0.005 0.005 0.005 (0.02) (0.02) (0.02) (0.02) 
IND 
heteroph 

 0.4** 0.42** 0.46**  -0.29 -0.28 -0.29  -0.102 -0.101 -0.215  0.49** 0.51** 0.53** 

   (0.19) (0.19) (0.19)  (0.18) (0.18) (0.18)  (0.15) (0.15) (0.16)  (0.23) (0.24) (0.24) 
Ftype 
heter. 

 -0.25 -0.25* -0.02  -0.2 -0.197 -0.197  -0.12 -0.113 0.002  -0.226 -0.231 -0.021 

   (0.15) (0.15) (0.2)  (0.15) (0.15) (0.15)  (0.15) (0.15) (0.16)  (0.18) (0.18) (0.25) 
Region 
Homoph 

 -0.1 -0.09 -0.1  -0.131 -0.119 -0.12  -0.104 -0.111 -0.134  -0.156 -0.137 -0.148 

   (0.09) (0.09) (0.097)  (0.09) (0.1) (0.1)  (0.09) (0.1) (0.1)  (0.11) (0.12) (0.12) 
Partners`
assets 

  -0.005 -0.002   -0.001 0.003   0.005 0.005   -0.005 -0.003 

    (0.01) (0.01)   (0.01) (0.01)   (0.01) (0.01)   (0.012) (0.01) 
Partners 
export 

   -0.02*     -0.011    -0.1**    -0.019 

        (-0.01)       (0.02)       (0.01)       (0.02) 
_cons -0.004 -0.064 -0.085 -0.095 -0.019 0.001 -0.01 -0.001 0.031 0.117 0.115 0.061 0.046 -0.035 -0.054 -0.053 
  (0.09) (0.12) (0.12) (0.12) (0.08) (0.11) (0.12) (0.12) (0.08) (0.1) (0.1) (0.11) (0.13) (0.16) (0.16) (0.16) 
N 423 375 375 372 425 405 386 377 425 405 386 377 273 289 289 287 
chi2 21.03 35.06 29.32 18.35 19.81 13.14 11.94 12.1 15.9 11.4 10.66 15.33 15.54 22.79 22.96 24.54 
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Table 5: Results for ROE models testing missing values in Network 2003 

ROE models  
  With Observed Network 2003 With Network 2003_1 With Network 2003_2 Without Network 2003 
Social 
Capital Model 1 Model 

2 
Mode

l 3 
Model 

4 
Model 

1 
Model 

2 
Mod
el 3 

Model 
4 

Model 
1 

Model 
2 

Model 
3 

Model 
4 

Mode
l 1 

Model 
2 

Model 
3 

Model 
4 

Degree  0.05** -0.03 -0.08* -0.08* 0.01 -0.05 -0.1** -0.1** 0.011 -0.017 -0.044 -0.06* 0.026 -0.036 -0.1** -0.1** 
  (0.02) (0.03) (0.04 -0.04 -0.019 -0.029 -0.04 -0.04 -0.016 -0.022 -0.028 -0.03 -0.02 -0.034 -0.044 -0.044 
Degree sq. -0.01** 0.001 0.004 0.004 -0.001 0.003 0.005 0.005 -0.001 0.001 0.002 0.003 -0.01 0.001 0.006 0.005 
  -0.004 -0.002 -0.003 -0.003 -0.003 -0.003 -0.01 -0.003 -0.002 -0.002 -0.002 -0.002 -0.01 -0.003 -0.004 -0.004 
Clustering 
coef. -0.013 -0.034 -0.041 -0.039 0.02 -0.018 -0.03 -0.025 -0.048 -0.054 -0.058 -0.065 -0.01 -0.038 -0.051 -0.046 

  -0.047 -0.049 -0.049 -0.049 -0.05 -0.054 -0.05 -0.054 -0.041 -0.046 -0.046 -0.046 -0.05 -0.06 -0.05 -0.057 
Between.c
entr. -0.04 -0.05 -0.004 -0.03 0.001 -0.001 -0.01 -0.002 0.001 0.001 0.001 0.001 0.004 0 -0.002 -0.002 

  -0.07 -0.07 -0.007 -0.07 -0.006 -0.006 -0.01 -0.006 -0.002 -0.002 -0.002 -0.002 -0.01 -0.01 -0.01 -0.01 
IND 
heteroph 

 0.2** 0.2*** 0.3***  0.2** 0.2** 0.2**  0.16** 0.16** 0.19**
* 

 0.2** 0.3*** 0.3*** 

   -0.088 -0.091 -0.091  -0.084 -0.08 -0.08  -0.068 -0.068 -0.072  -0.093 -0.096 -0.097 
Ftype 
heter. 

 -0.079 -0.07 -0.14*  -0.071 -0.07 -0.069  -0.084 -0.085 -0.107  -0.028 -0.02 -0.095 

   -0.067 -0.067 -0.081  -0.066 -0.07 -0.066  -0.064 -0.064 -0.066  -0.07 -0.07 -0.085 
Region 
Homoph 

 0.04* 0.02 0.04*  0.07* 0.034 0.035  0.045 0.01 0.016  0.053 0.023 0.031 

   -0.02 -0.042 -0.012  -0.04 -0.04 -0.043  -0.038 -0.042 -0.042  -0.042 -0.04 -0.044 
Partners`
asstes 

  0.01* 0.02*   0.06 0.06   0.007* 0.016   0.009*
* 0.017* 

    -0.004 -0.008   -0.04 -0.04   -0.004 -0.014   -0.004 -0.04 
Partners 
export 

   0.007    0.002    0.004    0.008 

        -0.005       0.001       -0.003       -0.005 

_cons 0.7*** 0.7*** 0.7*** 0.7*** 0.7*** 0.7*** 0.7**
* 0.72*** 0.6*** 0.7*** 0.7*** 0.7*** 0.6**

* 
0.67**

* 
0.71**

* 
0.71**

* 
  -0.045 -0.05 -0.054 -0.054 -0.042 -0.05 -0.05 -0.053 -0.042 -0.045 -0.046 -0.047 -0.05 -0.054 -0.057 -0.057 
N 546 546 546 544 613 546 538 537 613 546 538 537 440 440 440 439 
chi2 23.07 29.99 33.07 35.69 22.9 31.14 31.39 31.57 24.197 30.68 32.42 34.38 24.12 31.44 36.19 39.06 
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Part III: Firm Innovation 

7 CHAPTER 7                                                                                     

FIRM INNOVATION: INNOVATION SURVEY 
RESULTS 
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7.1 Introduction 

This chapter reports the methodology and the results of an Innovation and 
Collaboration Survey conducted among Armenian firms. The survey design and the 
development of the questionnaire are crucial aspects of this research that aimed to 
construct various new measures and extract information on firm innovativeness. To 
our knowledge this was the first firm-level innovation survey conducted in Armenia.45 
During the pilot and questionnaire design stage we have collaborated with the Ministry 
of Economy and the AM Partners consulting company under the framework of the 
World Bank project on “Innovation Readiness Survey in Armenia”.  

The main research interest of this study is to measure the effect of social capital (board 
network) on firm performance and innovation. Part 2 (Chapters 4-6) is focused on 
conceptualization and estimation of social capital effects on firm financial 
performance, where we used ten year panel data to collect data on firm financial 
performance. As data related to the firm’s innovation were not available for Armenia, 
we needed to initiate our own innovation survey. We went beyond our initial research 
questions, and developed instruments for conducting the first Innovation and 
Collaboration Surveys in Armenia, which is critical for a country that prioritizes a 
knowledge-based-economy approach.  

Chapter 2 in Part 1 laid the groundwork for understanding the transition of the 
Armenian Innovation System from a planned to a market economy, and described the 
macro environment. In contrast, Part 3, which includes Chapters 7, 8 and 9, focuses 
on firm level innovation. Chapter 7 discusses the survey questionnaire and collection 
of the data, and Chapter 8 presents descriptive analysis of the survey data. Chapter 8 
mainly focuses on extending our conceptual framework and testing our hypotheses 
relating firm innovation and board networks. The firms that we focused on are the 
same privatized open joint stock companies that we studied in Part 2. We conducted 
the survey among those firms (Chapters 8 and 9). We discuss details on sampling in 
the survey implementation part (see section 7.4).  

The development of the survey instruments was one of the most challenging parts of 
this study. We examined various questionnaires established both for developed and 
developing countries, and concluded that Community Innovation Survey (CIS) type 
questionnaires are most appropriate for this study; however, some changes have been 
made. The questionnaire design and the actual survey implementation were very 
distinct: first, we knew that Armenian firms in general operate poorly and are not 
familiar with an innovative culture; second we were not sure how many firms, from 
our initial selection (1999), survived to the time of the survey implementation. Given 
these constraints, we decided to develop the questionnaire based on the responses of 
the leading companies in the country. Therefore, the survey implementation passed 
through two main phases: 

                                                        
45Only in 2012 and 2013 World Enterprise Survey added Innovation Module Questions for their regular questionnaires 
in Armenia.  



 115 

1. Interviews with leading companies and revision of the questionnaire 

2. Interviews with previously selected companies (our target companies) 

In both cases the survey was conducted using face-to-face interviews. 

In Section 2 we discuss the survey instrumentation. Section 3 presents the 
questionnaire design (see Appendix G for the full questionnaire) and Section 4 
provides the phases of the survey implementation. This survey used structured 
questionnaires as a data collection instrument. Though the survey was cross-sectional, 
we also included retrospective questions, in order to have information on the firm’s 
dynamics for the period 2000-2010. We conducted face-to-face interviews with the top 
management of the firms. This multiple data collection technique greatly enhanced the 
response rate. Section 5 gives some insights on how we can improve the survey 
methodology considering Armenian firms’ specificities, and firm expectations from the 
survey. The final section draws conclusions from the survey instrumentation and 
interprets the responses in light of the country’s innovation system.  

7.2 Instrumentation 

Innovation is a complex process that involves various actors. Our approach looks at 
the firm’s innovation as a comprehensive phenomenon, and considers the role of 
different components in the innovation process. Following the Oslo Manual’s 
recommendations we also emphasize the role of firms’ linkages with other actors and 
institutions in the innovation process, as well as considering innovation in industries 
that are not R&D intensive (OECD 2005). In our questionnaire we focused only on 
product and process innovation, and we did not develop questions targeting 
organizational and marketing innovation. The reason for this decision was that even 
though those aspects of innovation are very important they were situated beyond our 
research interests. Hence, we limited our agenda to the firm’s product and process 
innovation.  

Our survey covers all the industries in Armenia; therefore we were challenged to 
develop a questionnaire that would accommodate a broad range of industries including 
high and low technology industries. Continuing traditions developed in the Oslo 
manual, this survey provides indicators for innovation output such as the introduction 
of new products or processes, and whether those innovative outputs are new to the 
market or to the firm. Further, it also includes questions related to innovation 
expenditures such as personnel training, motivation schemes, etc., and hence, does not 
limit the concept to only R&D expenditures. The survey also provides information 
about the way innovation proceeds: the sources of knowledge, linkages, search for 
partners, role of the government and barriers for innovation. 

Data collected from Community Innovation Surveys are subjective in nature as they 
depend on the judgments and knowledge of the respondents. In some cases 
respondents may over-evaluate the importance and the value of a new product, and 
sometimes they understand “innovation” in the context of technological innovation, 
therefore underestimating the value of their new products.  
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Previously we have mentioned that Armenian firms vary in terms of their 
understanding of “innovation culture”, which is reflected in the survey results. First, as 
there is a need to explain the questions and concepts, interviewers should talk more 
about the context and conceptual framework of innovation, and what the concept of 
“innovation” actually means. Second, some firms operate very poorly in terms of any 
kind of innovative activities, and informal components dominate; therefore it is hard 
for the respondents to provide precise answers on R&D teams and expenses.  

The questionnaire is designed for firms operating in the formal sector, and those who 
are engaged in formal innovative activities. In order to test the questionnaire we 
selected 40 leading companies in Armenia. We selected two firms for each industry 
located in Yerevan, and the rest from other regions. The first stage of testing the 
survey instrument provided us the opportunity to have a more realistic view of the 
difficulty of the questions, and whether they were suitable for all industries. Based on 
the survey and interview results, we revised the questionnaire.  

7.3 Questionnaire design  

The questionnaire includes five main parts: 

Part A - Firm structure and characteristics, and markets 

Part B - Innovative performance such as product and process innovations 

Part C- Innovative and R&D activities and expenditures  

Part D- Cooperation and Collaboration  

Part E - External environment such as economic and innovative environment, 
institutional fragility, constraints on innovation   

The order of different topics in the questionnaire was designed in a format to achieve 
the most accurate and useful information. We put some questions at the end of the 
questionnaire such as information about their sales and turnover because firms were 
very reluctant to share this type of information in the beginning of the interview. 
There was a better chance to receive answers to these questions after gaining their 
trust in the rest of the questions. In total the questionnaire covers 9 sections, where 
Part A corresponds to section 1 and 13, Part B is covered by section 2 and 3, Part C is 
associated with section 4 and 5, Part D with section 6, Part E with section 7 and, 
finally, Part F includes section 8, 9 10, 11 and 12.   

The data collected through the survey provides both quantitative and qualitative 
indicators for innovation. The questionnaire combined closed and open questions: 
ranking, multiple choice or descriptive e.g. detail description of the innovative 
products. However, the focus of the study is to collect cross-sectional data with some 
retrospective questions (incorporating questions for past 10 years period) for the 
application of the quantitative methods.  

Section A - Firm’s structure and characteristics, and markets 
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The objective of the first part is to collect background information about the firms and 
the markets in which they operate. The size and economic activity of the firm provide 
initial understanding about its performance. This part also includes information about 
the firm’s major markets. The following questions are included in this part: 

Q1.1 General Information about the firm 

• Company Name 

• Year of establishment 

• Main activity  

• Number of employees 

• Ownership 

• Legal structure 

Year of establishment is the year when the firm was privatized. Firm ownership 
includes information about whether the firm has foreign, local or state participation. 
Legal structure specifies the firm’s current status, as even though our initial selection 
was based on Open Joint stock companies, we do expect some changes mainly 
because our selection was based on the firm’s status in 2005.  

Q1.2 Whether the firm is a part of an enterprise group. 

Q1.3 Information on geographic location of the firm’s markets; in this question we 
distinguish 6 main categories: Armenia, USA and Canada, CIS and Russia, European 
countries Middle East and the rest. 

Q1.4 Firm’s largest geographic markets for sales in 2008, 2009 and 2010. 

Q1.5 Distinguish firms into two “innovators” and “non-innovators.” 

Q13.1 Total turnover for 2008, 2009, 2010 

Q13.2 Number of employees in 2008, 2009, 2010 

Part B – Innovative performance such as product and process innovations.  

In this section questions collect information on the firm’s innovative performance. 
The questionnaire uses the broad definition of “innovation” as identified in the Oslo 
Manual (2005), but it only focuses on product and process innovations. To capture the 
firm’s innovative performance we use the indicator of how many new or significantly 
improved products or production methods occurred for the study period. It is 
important to make a distinction between product and process innovation, although in 
some cases it was hard to find a border between them. We group questions separately 
for product and process innovations, and follow Oslo Manual’s guidelines for their 
definitions. 

Another indicator for the firm’s innovative performance is the degree of 
innovativeness. The Oslo Manual (2005) defines three degree of “newness” in the 
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following ways: first degree is an entry level innovation when technologies embodied 
in the new product are new to the firm, second degree measures newness by its 
application in the market, and the third degree is when innovation refers to new to the 
world. A first-degree product or the process innovation may already have been in the 
market and used by other firms, but it must be the first time it is used by the firm. 
Second-degree innovation is “new to the market” when the firm first develops the 
process or product that no other firm has produced or applies in that specific market. 
This indicator also helps to identify market leaders and adopters. The third dimension 
is the world level innovation, when a firm is the first to introduce the innovation for all 
markets indicating that this innovation has greater impact than “new to the market” 
innovation. In our questionnaire we capture the degree of innovation by asking 
whether it is new to the firm or market, then it also includes the option to specify 
whether this refers to the Armenian or foreign market.  

This section also includes retrospective questions, which ask about the frequency of 
the firm’s innovative performance in preceding years. We have excluded questions on 
patents, because patenting was not a popular strategy for firms in Armenia. In the pilot 
stage when we interviewed the leading firms, questions on patents were included in the 
questionnaire. However, survey results show that even leading firms in Armenia do 
not have patents, nor did they apply for patents. Before revising the new questionnaire 
we have requested information at the National Patent Office in Armenia. According to 
them, only a few state universities have applied for and were granted patents, and in 
general firms do not apply for patents.   

Q 2.1 Number of new or significantly improved products and services for the period 
of 2008-2010. 

Q2.2 Provides information on the firm’s innovative inputs for each product or service 
innovation, as well measures the intensity of the innovation. Firms could develop new 
products or services based on their own capabilities or through collaboration or 
external knowledge. Firm’s product or service innovation intensity is measured by 
indicating whether the innovation was new to the firm or to the market.  

Q2.3 Percentage of sales from new or improved products and services from 2008 to 
2010 

Q2.4 Indicates the frequency of firm’s innovative activities for the period of 2000-
2010. We have no prior information about firm’s innovative activities, and this 
retrospective question provides some insight on whether the firm was innovative or 
not in the previous years.  

Q3.1 Number of new or significantly improved productions or methods for the period 
of 2008-2010. 

Q3.2 Firms’ capabilities for developing process innovation, and the degree of 
innovativeness (new to the market or new to the firm).  

Q3.3 Collects retrospective information on the frequency of the firm’s innovativeness 
over the past 10 years.  

Part C - Innovative activities and R&D and expenditures  
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This section aims to gather information on types of innovation activities firms engage 
in and the kind of resources they use for innovation. Innovation activities include 
capital purchases, external or in-house R&D activities and the availability of human 
resources; these indicate how well the firm can absorb new knowledge and innovate. 
This section provides quantitative measures on innovation expenditures and identifies 
the factors that enhance the firm’s ability to innovate. This is important because it 
captures the firm’s strategy to develop resources and which activities to initiate in 
order to have a higher innovative performance. The quantitative measures on 
expenditure along with output measures may also help to calculate returns to 
innovation activities. This section facilitates the examination of the firm’s in-house 
resources such as its R&D team.  

Q4.1 Asks for precise information about expenditures for innovation activities such as 
R&D, capital purchases, investment in new knowledge, training of personnel and 
financial and commercial steps. 

Q4.2 Asks details about personal training and how it is financed. 

Q4.3 Information on public financial support during 2008-2010. 

Q5.1-3 Details about R&D types and spending for 2008, 2009 and 2010. 

Q5.4 Size of the R&D team.  

Part D - Cooperation and Collaboration, Sources of Information 

Collaboration is an important part of innovative activities, and therefore we paid 
particular attention to type of actors, and geographic location. This section of the 
questionnaire provides the basis of the firm’s networking strategy. Linkages are an 
important source for information and knowledge. The character of the collaborations 
and linkages created by the firm may provide the firm with new resources, knowledge 
and technology as well with business practices. Collaborative partners may vary; they 
can be other firms, suppliers, clients, universities and public research institutes. They 
can also vary by their geographic location. Content of collaboration may also be 
different: R&D collaboration, knowledge networks, internship, and training. The 
information provided by this section identifies how transfer of knowledge and 
technology take place, what are the main sources of knowledge and technology flows 
for the firm, and what strategies the firm used to find or select partners.  

Q6.1 Collects data on board member for 2008-2010 (if the firm is still OJSC). 

Q6.2 Distinguishes the type of collaboration into collaboration with other firms, 
supplier, clients, commercial labs and R&D institutes, universities and government or 
public research institutes, and then it asks the geographic location of the partner.  

Q6.4 Collects information on the type of collaboration with partners in Armenia and 
abroad and includes a separate set of questions for collaboration with universities.  

Q.7.1 Asks questions on the importance of certain sources of information: 

• Internal 
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• Market 

• Institutional 

• Other, such as conferences, scientific journals and professional associations. 

Part E – External environment such as economic and innovative environment, 
institutional fragility 

This last section of the questionnaire collects data on the importance of innovation, 
external factors that influence the firm’s decision to innovate and factors that 
hampered innovation in Armenia from the perspectives of the firm. There are a 
number of macroeconomic factors that determine the incentives to innovate in 
developing countries such as lack of human capital, availability of finance, 
macroeconomic uncertainty, and lack of legal regulations. Armenia is characterized by 
its small local market, which affects things in two ways: first, a lack of competition and 
the dominance of large companies drains innovative potential, and second, the less 
developed market infrastructure reduces the incentives to innovate on a world scale, 
which in turn may affect the interpretation of “new to the market” innovation as 
referring to that which is new to the Armenian market. This section collects data on 
whether the firm is aware of or benefiting from any public policies aiming to increase 
innovative potential in Armenia. Protection of innovation is also an important aspect 
for the examination of the innovative environment for the firms in Armenia. This is 
still a very weak institution in Armenia, and may discourage a firm from innovating.  

Q8.1 Asks about the objectives to develop products or process innovation for the 
period of 2008-2010 

Q9.1 Asks which methods the firm used to protect the innovation.  

Q10.1 Asks about ongoing innovation projects. 

Q11.1 External factors hampering the innovation. 

Q.12.1Reasons for not innovating. 

7.4 Survey Implementation 

The implementation of the questionnaires was carried out in March 2011 for the pilot 
survey and September 2011-June 2012 for the countrywide survey. The pilot phase 
was designed for a small sample of firms, and it aimed, mainly, to test the 
questionnaire. The implementation of the countrywide survey took longer, because we 
were collecting updated information on firms’ new locations and addresses (our target 
firms were publicly listed companies from 1999 to 2005). The seasonal aspect was 
another challenge for the survey implementation: some regions in Armenia are difficult 
to access in the late autumn and winter period and higher response rates required face-
to face interviews. Therefore, we adjusted our interviews to take place during a more 
convenient period.  

Telephone contact was the first step in organizing and conducting interviews. Most of 
the time, managers or CEOs of the companies agreed to accept the interviews, but 
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sometimes they also requested to view the questionnaire beforehand. After the main 
interview, a call back phase was also implemented in order to pursue a completed 
questionnaire.  The coding of variables was done at the end.  

Phase 1:  Pilot Survey  
In total, 40 face-to-face interviews were implemented for the pilot stage. As the main 
objective of the pilot stage was to develop the questionnaire, two leading companies 
from each sector were selected. We mentioned earlier that for this stage we 
contributed to the World Bank’s project on “Armenian Enterprise Innovation 
Readiness Survey”. The final report of the project gives details. In this chapter we will 
only highlight important points, and why this phase was important for our research. In 
total 41 firms were selected and only 4 refused to participate in the survey.  

1. Mining and quarrying 
2. Agro, food and beverage production  

3. Apparel, garment and leather 

4. Manufacture of chemicals, chemical products 

5. Manufacture of machinery and equipment 

6. Manufacture of wood products 

7. Construction 

8. Manufacturing of the pharmaceuticals 

9. Science and research organizations  

This sample provided us with an opportunity to test the survey instrument among 
most successful firms, covering all industries in Armenia, so that based on the results 
we could conclude whether the survey instrument was suitable for all industries and 
covered all relevant information on firm innovative activities.  

During this phase special attention was paid to the smoothness of the answers. Some 
questions turned out to be difficult for respondents. Most of the firms did not have 
details on R&D teams and expenditure; it was very hard to extract this information. 
Some firms were very reluctant to answer the questions of the firm’s turnover and 
number of employees. They also suspected that the interviewers might represent their 
competitors or share the information with them. In addition, we should acknowledge 
that the meaning of the innovation is understood differently in the developing 
countries. The majority of the firms are not in the technology frontier, and sometimes, 
minor innovation or imitation was perceived as a major innovation for the firm. And 
sometimes firms understood innovation only as a narrow and “technological” concept; 
as a result they underestimated their innovative capacity by comparing themselves with 
world leaders. We discussed already the “subjective” character of the innovation 
survey data; however it is important to mention that this was the first innovation 
survey in Armenia, and the interviewers’ explanations on survey concepts and 
questions are an important aspect for consideration. Hence, proper training of 
interviewers was essential for the successful survey implementation. For the 
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countrywide survey, five interviewers were trained to conduct the interviews. The 
average interview length was 40-80 min. 

Phase 2:  Countrywide Survey 
After revision of the questionnaire, we started the countrywide survey. There were two 
main considerations for the organization of the survey: the first factor is related to the 
supplementary databases that we have collected. The first database was based on 
archive materials for the period of 2000-2005, which provides the list of the OJSCs we 
were interested in studying. The second database contains information on the firm’s 
finance and location for 2000-2010. These two databases played an essential part in the 
selection of the firms for interviews. The second factor is the seasonal aspect: the 
geographic specification of some regions during winter, holidays and the tax reporting 
periods for financial year were the main constraints for conducting interviews in 
time.46  

Phase 3: Coding of the variables  
This phase started after the collection and correction of all questionnaires. We have 
coded 100 variables and created a glossary of definitions of all variables (see Appendix 
G) that includes count, date, binary, categorical variables, in some cases also 
descriptive text.  

Phase 4: The data 
It was a challenging process to make a final selection of the firms for this survey. The 
initial aim of this research was to trace the “destiny” of the companies that were 
privatized and announced as publicly listed companies. However, this criterion has 
changed since 2005, and we used alternative ways to find information on those firms.47 
First, we selected the firms from the latest database on publicly listed companies in 
2005. Second, we updated the data on those firms from the new dataset that was 
available from Revenue Ministry. The second database enabled us to update 
information on firms’ locations and addresses. We selected 221 firms from the 2005 
list; however, we could find only 200 firms, and only 192 responded to our 
questionnaire (21 firms from our initial sample were closed in 2010 and two firms 
refused to participate in the survey). 

Data cleaning was done and the firms were contacted to clarify missing data and 
mistakes. The analysis of the survey data is provided in Chapter 8.  

                                                        
46 Armenia is a mountainous country, so during the winter roads are closed and some regions are not accessible; 
August, the end of December and the beginning of January are holidays or vacation periods, and usually it is hard 
to arrange appointments during these times.  
47 See “Law on Securities Market” in 2007.  
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7.5 Lessons we learn through first Innovation survey in Armenia  

7.5.1 Instrumentation and Interviews  

We chose a Community Innovation type survey to collect information on firm level 
innovation. Our prior investigation which included meeting with almost all key 
stakeholders in Armenia related to innovation, industrial and science policies showed 
that there were no established innovation-related surveys in Armenia until 2010-2011. 
The World Bank had intended to add an innovation module to their enterprise survey, 
and therefore they launched the “Innovation Readiness Survey in Armenia” pilot 
project to test and develop instruments to study firm level innovation. As a result, the 
additional module of questions was added to the Enterprise Survey questionnaire in 
2012.  

Many questions in our questionnaire partially overlap with the World Bank’s 
Innovation Readiness Survey; however, some important questions were only included 
in our survey: especially the part on collaborations, which was initiated to cover our 
research interests. Another difference between our survey and the World Bank’s 
survey is the target firms: in our case, we targeted specific companies to construct 
longitudinal data, while the World Bank’s survey focused on leading companies and 
the IT sector. Incorporating the results of the pilot and the countrywide survey, the 
final results provide sufficient interviews to represent all industry sectors and 
generalize the findings. In addition, this survey developed an instrument for better 
understanding the firm Innovation in Armenia.  

Why did we choose a CIS type survey? One of the main reasons was to apply a survey 
instrument that can provide comparability of data across countries. The problem of 
comparability of the data for CIS has been addressed by many researchers (Gault 
2015), and statistical offices responsible for CIS implementation have gradually 
improved survey methodology and questions to make data more comparable. Our 
departure point was the examination of the most recent CIS questionnaires at the time 
of the questionnaire design48 that will allow the data to be made more comparable with 
the results of other CIS surveys implemented in other countries. Our goal was to 
contribute to the development of the survey methodology in Armenia for the 
collection of countywide quantitative data on firm innovation. But in doing so, we 
should also acknowledge that self-reporting innovation surveys are very subjective in 
nature. To minimize or at least to understand what type of bias can occur, we also 
implemented cognitive interviews as a part of survey.49 The goal of cognitive testing is 
to ensure that the respondent understood the questions, and is able to provide valid 
answers.  

                                                        
48 We have used all available questionnaires in 2010, including the draft of upcoming surveys. We paid special 
attention to CIS type questionnaires designed for developing countries such as the South African National 
Innovation survey 2005. We also reviewed the questions used by researchers at UNU-MERIT (e.g. Biotech Firm’s 
Survey in Argentine [2008] by Lilia Stubrin, Survey of ICT firms in Pakistan by A.B Qazi) 
49 Guide to conduct cognitive interviews of survey questionnaires, A. van Cruysen and A. Arundel, 2010 UNU-
MERIT 
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7.5.2 The Concept of Novelty  

Innovation surveys were new to Armenia, and the interpretation of the concept of 
innovation varies from one person to another. This might be also the case in other 
countries,50 but what we found in Armenia can be interpreted from the perspective of 
a transition country. During the soviet era, Armenia was a highly industrial country 
with a large proportion of scientists and many research institutes. In general, 
fundamental sciences were very developed in post-soviet countries (it is not surprising 
that after the collapse many famous physicists and chemists were employed in the best 
universities in developed countries), but surprisingly the level of applied science and 
production was far behind the technological frontier. After the collapse, countries 
were challenged to modify their production and survive in a new environment. Most 
of the people in Armenia are aware of, and have capabilities to understand, knowledge 
at the frontier, but have limited capabilities to apply and produce at that level. As a 
consequence, they have very a technological or “narrow” view on the concept of 
innovation. For example, respondents might report no innovation based on the fact 
that they did not apply for a patent. By contrast, there are some managers or CEOs 
that have limited knowledge on their firm’s production and technology level, despite 
owning the firm; these types of people tend to exaggerate the level of novelty. To sum 
up, we had a wide spectrum of cognitive characteristics of the respondents: from very 
scientifically oriented to not at all knowledgeable about the actual technology existing 
in their market.  

There were several ways we controlled for the cognitive characteristics of the 
respondent in order to ensure that we received accurate answer to each questions:  

First, the interviewer needed to explain the broader concept of innovation: very often, 
we asked them to describe their production or product and by asking supportive 
questions, the respondent was able to identify the level of novelty of the changes. A. 
Arundel et al. (see Gault 2014, Chapter 4) analyze the open question in CIS and 
conclude that 35.3% of non-innovators describe valid innovations.  

Second, we asked questions about whether they participate in conferences or 
international exhibitions, in which markets they operate (if it is foreign, then they are 
likely have better knowledge about existing technology in their industry). These 
questions could indicate how well the respondent (and the firm) was aware of the 
existing technology, especially if they report new to market innovation.  

Third, we used multiple respondents for the firms. Very often we first communicated 
with the CEO and then the CEO indicated the person who was more suitable for this 
survey. The position of the respondent usually depended on the organizational 
structure. CEOs sometimes were the most efficient person for our questionnaire, but 
in general it was hard to set up meeting for one hour with the CEOs, especially in large 
companies. On the other hand, large companies are well organized, and either the 
financial manager or head of international department could answer our questions very 

                                                        
50 Crespi and Zuniga (2012) found a higher percentage of innovators in developing countries vs. developed 
countries, which can be because in developing countries firms perceive incremental innovation as radical.  
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accurately. Very often, during the interviews when the main respondent was not sure 
about his/her answer of a certain question, they would ask someone with more 
competency in that field to answer: e.g., engineers were requested to explain questions 
on innovation and R&D, or chief accountant would answer to provide precise 
numbers for sales.   

7.5.3 Questions firms do not like  

In general, the response rate was satisfactory, as only 2 firms refused. However, 
response rates for individual question varied. The reasons for the poor response rate 
for certain questions are also different. Many studies report that it is very hard to get 
accurate numbers for R&D expenditure, and our study was not an exception. One of 
the reasons could be that in many cases firms do not have a formal R&D team or well 
defined R&D expenditures. Usually R&D expenditures are considered to be part of 
the firm’s expenditures without clear distinctions, and salaries of scientists and 
engineers are also part of the expenditures on staff. As a result we have only few firms 
that have accurate answers – only 5% firms that report R&D expenditures provided us 
with a total amount in drams or in some cases as a percentage of the total turnover.  

Firms are very suspicious and not willing to indicate names and firms with whom they 
collaborate. The survey includes questions on board members (this is usually public 
information) and on firms with whom they do collaboration. Unfortunately, again only 
a few firms provided the names of the board members. One of the reasons for their 
reluctance was that this information might become available to competitors. An 
interesting point is that they did not trust state agencies for collection of this type of 
data. We had to emphasize that this study was part of individual research for a 
university abroad, and to somehow assure them that it is less likely to disseminate this 
information in Armenia. Firms eagerly answered the “open” questions on their main 
geographic market, description of product and process innovation, information on 
engineers and training. But the firms were reluctant to answer “open” questions on 
their board members and collaborations, particular they avoid specifying the name of a 
partner firm. For closed and structured questions they provided very accurate answers.  

One of the limitations of our questionnaire was that we did not include questions 
about organizational and marketing innovation, and therefore we can only draw 
parallels with product and process innovation.  

7.6 Conclusion 

This chapter introduces a unique data source on firm innovation reported by 
Armenian corporations. The results are of relevance both to research on innovative 
performance of the Armenian private sector and for how the first countrywide 
innovation survey was applied.  

This chapter highlights the importance of survey design and indicator interpretation. 
The survey instrument was developed based on the EU Community Innovation 
Survey and the guidelines of the Oslo manual. As it was mentioned, previous studies 
show that the innovation culture of the country is an important factor that researchers 
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should consider while interpreting the results (Gault 2015; Crespi and Zuniga 2012). 
One of the important aspects of innovation culture is how firms perceive the concept 
of novelty. As the survey is subject-based, it has subjective bias in the respondents’ 
understanding of the innovation concept. The respondent’s interpretation of the 
concept of novelty may mislead researchers to make a strong conclusion on country’s 
innovative performance: Crespi and Zuniga (2012) found that in developing countries, 
firms tend to over-evaluate the importance of incremental innovation, reporting them 
as a radical. As a result, it affects the comparability of innovation survey results across 
countries. During our interviews, we found that most of the respondents interpreted 
innovation from the narrow view, reflecting the countries’ past industrial development, 
while we used an open concept of innovation following the Oslo manual. However, 
there were also respondents that have limited knowledge about state of art technology.  

Arundel (2014) analyses survey results through the coding of open-ended questions for 
the description of innovation, and found that they are important sources to check 
whether a firm is an innovator or not (Gault 2015, Chapter 4). Throughout our survey 
we also used open-ended questions, as well as some additional questions to test how 
the respondents perceived the concept of novelty, and whether they had knowledge 
about state of art technology used in their respective fields. Well-trained interviewers 
conducted all interviews, and in this regard, an interviewer was one of the key factors 
for successful innovation survey.  
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8 CHAPTER 8                                                                                            

PATTERNS OF INNOVATION OF PRIVATISED 
FIRMS: SOME INSIGHTS FROM THE FIRST 

INNOVATION SURVEY IN ARMENIA.  
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8.1 Introduction 

The performance of large privatized firms has been one of the most significant 
subjects of discussion by researchers and policy makers dealing with corporate change 
in transition countries. Institutional changes, including corporate governance as well as 
judicial reforms, the development of financial sectors and the capital market were 
followed by large-scale privatization in former USSR countries. Specific actions were 
taken by international donor organizations such as the World Bank, the European 
Bank of Reconstruction and Development and the United States Agency for 
International Development to strengthen the business sector by developing a 
competition policy, business support services, and so on. (Anderson 2006).  

The goal of our Firm Innovation Survey is to examine how privatized large firms in 
Armenia are performing two decades after the collapse of USSR. The selected 
companies faced intense pressure to restructure, innovate and increase productivity. 
They faced an urgent need to adopt new technologies and produce new products, as 
the “soviet” products were labeled “obsolete”.  

This chapter lays the basis for the econometric analysis in the next chapter, but it will 
also provide analysis of the survey data, to cover the ground on the relationship 
between firm characteristics and firm innovative performance. The descriptive 
statistics of the survey data present a detailed picture of how various measures of 
innovation are correlated with a firm’s industry, turnover, employment, exports and 
labor productivity. We have looked at empirical studies that used innovation surveys in 
both developed and developing countries. Comparison with other countries brings 
insight into how firm innovation in Armenia is different from or similar to other 
countries.  

For the reference point we used several countries’ case studies that rely on Innovation 
survey data (micro-data): a) Reports on Latin American countries and b) Innovation 
taxonomy of 22 European countries.  

Developing countries:51 We used reports and studies on developing countries 
such as cross-country comparisons in Latin America, which provide a better 
understanding of how differently or similarly Armenian firms innovate compared to 
other developing countries. The Latin American region was very quick to apply the 
first Oslo Manual and conducted its first innovation survey in 1995 (Crespi and Zuñiga 
2010). Systematic empirical analysis of firm level data in this region has made a 
significant contribution in understanding innovativeness of developing countries and 
its specification compared to OECD countries.   

Innovation Taxonomy: 52  We also used the taxonomy of innovation regimes 
suggested by Peneder (2010), which analyzed Community Innovation survey from 22 
European countries. We modified slightly this approach and apply it to our survey 

                                                        
51 CEPAL (2011). National Innovation Surveys in Latin America: Empirical Evidence and Policy Implication. 
http://repositorio.cepal.org/handle/11362/3876 
52 M. Peneder (2010). Technological Regimes and the Variety of Innovation Behaviour Creating Integrated 
Taxonomies of Firms and Sectors. WIFO working paper 362/2010 
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data. This approach provides an opportunity to understand the innovation patterns 
that are typical for Armenian firms.   

The analytical structure of this chapter relies on two main parts A) Taxonomy of 
innovation patterns and B) factors that correlate with firm innovation and R&D.  

The first part discusses the taxonomy and the main dimensions for our analysis. It 
follows with data description and detailed discussion for each dimension of the 
innovation taxonomy. This part provides some detailed information on the sample and 
compares it with the World Bank’s enterprise survey statistics on Armenia to compare 
some of the features of the selected firms with a representative sample.53 It then gives 
detailed statistics on different dimensions of innovation regimes such as creative vs. 
adaptive behavior and knowledge accumulation, as well as how these measures are 
distributed in different industries and across firm sizes. Special attention is also paid to 
firms’ export markets. We also discuss firms’ R&D and non-R&D innovation activities 
such as the acquisition of machines, external knowledge and training. Another 
important dimension for the taxonomy is the analysis of firm linkages and cooperation 
for innovation; our survey also collects data on firm partners and the purpose of 
collaboration.  

In the second part, we use regression methods to analyze firm characteristics that 
perform R&D and introduce product or process innovation. The highlight of this 
section is a multivariate analysis using a probit model to find correlations between firm 
innovation and firm-specific factors, and the relative importance of innovation 
capabilities such as R&D and non-R&D activities, past innovative performance, etc. 
These two approaches combined provide a robust view of innovation strategies that 
Armenian firms use. 

8.2 Taxonomy of Innovation Regimes  

Previous research has made significant efforts to classify national 
technological/innovation regimes across various countries. Some studies classify 
innovation regimes based on macro data (e.g., Godinho et al., 2005), some use micro-
data (e.g., Peneder, 2010). The latter is based on innovation survey data across 
European countries. We have followed Peneder’s approach54, which was based on 
Community Innovation Survey data collected from 22 European countries. Another 
reason to choose Peneder’s study is that his data is comparable to ours, and we will be 
able to draw some parallels. Our analysis within this section exploits the firm-level data 
with our Innovation Survey data on Armenian firms, which was designed following 
the Community Innovation Survey (OECD) type approach.  

                                                        
53 The World Bank Enterprise survey used a weighted sample of all firms in Armenia for their analysis, which 
provides us with the opportunity to extract countrywide statistics on Armenian firms. In our case we target only 
privatized companies that were open joint stock companies from 2000-2005.  
54 Pender used Community Innovation Survey data from 22 European countries, and divided them into 
Continental, South and North regions. He classified firms based on heterogeniety of innovation patterns, and 
then classified countries/regions based on distribution of various type of firms.  
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The theoretical focus of Peneder (2010)’s approach lies in the distinction between 
Schumpeter’s “creative” and “adaptive” responses, and differences of technological 
regimes under which the firm operates. He follow’s Schumpeter’s definition of creative 
firms, which are firms conducting their own innovation (i.e., firm initiated 
technological change through creating new products or processes). Peneder referred to 
“technological regimes” specified by Malerba and Orsenigo (1993), which were 
analyzed in terms of opportunity and appropriability conditions and the accumulation 
of knowledge, which together consist the innovating environment of the firms.  

Starting with this approach, we modified it to fit it our data, and added other 
dimensions that are specific to the transition context. We look, for example, at the 
geographic location of exporting markets, which plays a key role in a firm’s learning 
environment. This is vital, especially when a country is undergoing transition from its 
old innovation system to a new, market-oriented system. In general, export markets as 
well as linkages with advanced countries can provide an advantage in learning and 
adapting advanced technologies or performing technologically sophisticated 
innovations. But whether this in fact takes place may depend on whether the firm is 
exporting to leading or lagging regions. In our suggested taxonomy metrics, we also 
include innovation partners, which include universities and customers, for the related 
reason that they too can be a source of new technical knowledge. Another important 
aspect that we tried to address was economic value of innovation in the national 
innovation system. This particular dimension, we measure through sales growth and 
labour productivity growth.  

We suggest 8 dimensions for the innovation taxonomy. Below we explain in detail 
each of those dimensions and indicators suggested for analyzing a firm’s “innovation 
modes”.  

1. Creativity vs. Adaptability 

Peneder (2010) starts with Schumpeter’s distinction of firm responses into “creative” 
and “adaptive”, where he distinguishes between a firm’s pro-active behavior (creating 
and innovating) and adaptive responses to exogenous changes occurred in the market. 
“Creative” behavior Peneder considers innovation, which is new to the market. While 
he considers that “adaptive” behavior exists when either a firm introduces firm level 
innovation both product and/or process innovations, or it did not introduce any 
technological innovation but may have introduced other types of non-technological 
innovations such as organizational innovation. 

In our approach, we captured these sentiments, and introduced measures applicable to 
our data. First, we used the following measure for the creative behavior - Innovating 
product or process, which is new to the market. Second, we identify the following adaptive 
behaviors: Introducing product or process innovation new to the firm and non-innovators. Non-
innovating firms may pursue non-technological innovation, for example they may 
introduce new organizational strategies (Peneder, 2010). Yet, we did not collect data 
for other type of non-technological innovations, therefore we use non-innovator 
group similar to Peneder’s study.  
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2. Opportunity  

This dimension indicates the “ease of innovating” given firms’ technological readiness, 
which is measured by the firm’s efforts invested in research (Peneder, 2010). 
Opportunity does not necessarily lead to an innovation; therefore here we consider 
how much effort a firm is investing to innovate: are there any important resources 
invested for introducing future innovation such as expenditure on R&D or acquisition 
of machinery or rights (e.g., patents, trademarks). We slightly modified the measures 
that Peneder used, and following other studies on the taxonomy of innovating firms 
(e.g., Gokhberg et al., 2012), we used a categorical variable that includes types of R&D 
and non-R&D activities such as acquisition of technology that a firm undertakes to 
prepare for innovation. In this dimension, we distinguish following types of behavior 
of firm’s opportunity to innovate: firms that conduct a) Continuous R&D; b) In-house 
R&D; c) External R&D; d) Acquisition of machinery and e) no opportunity. The most 
sophisticated behavior is when a firm undertakes either continuous R&D or in-house 
R&D, intermediate is when a firm is outsourcing R&D, and the least sophisticated 
strategy is when a firm only invests in acquisition of machinery.  

3. Appropriability   

Peneder (2010) uses appropriability conditions to describe firms’ activities to protect 
their innovations through various IP instruments. Firms that used a combination of 
various IP instruments are considered as high appropriability firms, while “none” is a 
category for the firms that do not use any.  Appropriability is not relevant for 
Armenian context: most Armenian firms do not use any IP instruments due to the 
country’s institutional environment. However, we still retain this section in our study, 
so that our results can be comparable (at the aggregate level at least). We should note 
that all firms have the same “performance”, and will score “no appropriability” on 
Peneder’s scale. 

4. Cumulativeness of Knowledge  

Peneder’s “knowledge cumulativeness” refers to the relative importance of internal 
and external sources of knowledge for creative vs. adaptive firms. As “knowledge 
cumulativeness” is a very abstract concept, we capture it as a degree of accumulated 
knowledge of a firm, measuring the extent to which a firm has accumulated a lot of 
knowledge, possibly by having innovated a lot in the past. And a firm has higher 
chances to innovate, since it has accumulated a lot of knowledge through previous 
innovation. Following Peneder’s approach exactly we measure the cumulativeness by 
looking at the importance of external vs. internal resources for innovation that creative 
and adaptive firms used. IN our schema, a firm has high cumulativeness if a) being 
creative and mentioning internal sources of knowledge very important; b) being 
adaptive and mentioning that external sources were more important for creation of 
new knowledge. Consequently, cumulativeness is low if a) a creative firm mentioned 
that external knowledge was more important than internal; b) an adaptive firm 
mentioned that internal resource was more important than external.  

 

 



132 

5. Schumpeterian competition   

In his study, Peneder didn’t use firm size as a separate dimension; however we thought 
it is important to include firm size in discussing a country’s innovation mode, 
especially when it is Armenia’s the first innovation survey. Firm size is another 
important aspect for analyzing heterogeneity of actors in the system. Schumpeter was 
one of the first to argue that large firms operating in concentrated markets are the 
main engines of technological innovation. The relationship of firm size and innovation 
can be seen from two perspectives – R&D and innovation output. We grouped firms 
into large, medium and small sizes, and looked at the distribution of innovative firms 
in these three groups.  

6. Sectoral classification  

This dimension looks at the sectoral level, and is simply a categorization of sectors 
according to firm innovation measured by both innovation input and output 
perspective. Slightly diverting from Peneder’s (2003) approach55, we looked at the 
distribution of firm innovation/R&D across industry sectors. We use a standard 9-
industry sectoral structure, describing sectors according to the aggregate degree of 
innovativeness of the constituent firms. This permits us to characterize sectors by the 
extent to which the firms in them are innovating in terms of introducing product or 
process innovation or conducting R&D activities.  

This dimension is an important component of the national innovation system, 
especially when contrasting developed and developing countries, given that innovative 
patterns in sectoral distributions might be quite different.  

7. Export markets     

In addition to Pender’s approach, we add this dimension to address the specification 
of transition context. We look at the geographic location of exporting markets, which 
has an important effect on how the Armenian national innovation system works. 
Exports become vital, especially when the country is undergoing transition from an 
old innovation system to a new, market-oriented system. As we discussed earlier, the 
Armenian national innovation system inherited soviet connections, which was 
reflected in its export markets – the main exporting markets are former-soviet (CIS) 
countries, which is likely not to provide either strong innovation incentives or 
knowledge or information conducive to modernizing products and processes. In 
contrast, firms exporting to advanced countries will have more incentives to acquire 
new knowledge or technology, and depending on the structure of the export 
relationships, possibly also have access to knowledge and competence that will 
facilitate adoption or innovation of new technologies and practices. We distinguish 
export markets by three regions — CIS (former soviet), Middle East and West (North 
America and Europe).   

 

                                                        
55 Peneder (2003) classifies sectors according to four innovation type. Given our small sample size we used only 
two – Innovation and R&D intensity dimensions.  
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8. Cooperation and Linkages    

Even though this aspect was not included in Peneder’s analysis, but many reports 
analyzing national innovation systems (e.g., Annual report on Global Innovation 
Index, Garrido and Padilla 2011) discuss cooperation and linkages as an important 
factor for explaining innovation. The existing literature recognizes the importance of 
cooperation and linkages in technical change, and sees innovation as a collective 
outcome of interactions (Kline and Rosenberg 1986; Lundvall and Johnson 1994). 
Collaboration with suppliers, users, competitors, universities and research institutes 
enhances a firm’s motivation and ability to innovate. Through cooperation, firms 
benefit from more efficient R&D investments, access to external resources, sharing 
costs, fostering knowledge transfer, etc. (Garrido and Padilla 2011). The importance of 
users or customers is well-recognized in developing new products and services (Gault 
2015; Von Hippel 1986; Von Hippel 1994). Universities and research institutes also 
serve as important sources for a firm’s innovation, as they develop basic and strategic 
research, which can successfully contribute to industrial innovation. It is also 
important to distinguish between local and foreign partners, especially for developing 
countries – collaboration with foreign partners provides access to knowledge that 
either does not exist or is poorly developed in the resident country. Through our 
survey we collect information about firm’s partners, their types and whether they are 
local or foreign.    

8.3 Applying the taxonomy on the survey data  

Before addressing our Armenian data with this taxonomy, we briefly discuss the 
general properties of the data and the sample. 

8.3.1 Sample and representativeness  

The selection of the firms for the final sample was based on the database of publicly 
listed companies in Armenia gathered by the Central Bank. The number of firms for 
the period 2000-2005 was 224. 56  Before starting our survey we updated the 
information on those firms using a database obtained from Ministry of Revenue. 
According to this database, 21 firms of the initial sample were not operating in 2010, 
therefore the number of targeted firms was reduced to 203, of which 192 responded to 
our survey. During the period of 2005-2010 some of those firms changed their legal 
status – 83.25% of the surveyed firms were still open joint stock companies, 10.47% 
were limited liability companies, and 6.28% were closed joint stock companies.  

The majority of responding firms (96.8%) do not belong to any enterprise group, while 
1.6% belong to a group which has a head office in Armenia, 1.04% of firms report 

                                                        
56  According to the initial Law on Publicly Listed companies, which was from 1999-2005, companies were 
considered publicly listed open joint stock companies if they had more than 50 shareholders and the initial capital 
of 1mln AMD. These companies had to report to the Central Bank of Armenia about their financial situation, and 
provide information on Boards and CEO every year. After 2005 the Law was modified, and as a result number of 
companies reduced. 
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having a head office in CIS countries and 0.5% of firms have a head office in EU 
countries.  

Firm Size: Our sample consists of 48% small firms (1-19 employees), 32% medium 
size (20-99), and 20% large firms (100 and above) (see Table 8-1). The average firm 
size of the selected firms in 2010 is 74.8 employees with standard deviation of 
132.67.57  

To understand how our sample is similar to or different from the total population of 
Armenian firms, we used the data of the World Enterprise Survey, which represents a 
weighted sample of all firms in Armenia. We found that our sample has a very similar 
distribution of firm size to that of the Enterprise Survey data (2009), which indicates 
that our sample is representative. One comment: in our sample, the proportion of 
larger firms is somewhat higher than in the random sample. We also notice the 
apparent reduction of large firms in between the two WB surveys, which could be a 
result of the 2009 economic crisis.  

Table 8-1: Firm size distribution 

Firm size  Our survey (2010) WB survey (2009) WB survey (2013) 
Small  48% 53% 46% 
Medium  32% 32% 38% 
Large  20% 15% 13% 

 

8.3.2 Creativity and Adaptability  

Product and Process Innovation 
To measure innovative output we used only product and process innovation.58 In our 
sample, 47% of firms reported to have either product or process innovation between 
2008 and 2010, and among the innovators almost 90% reported to have at least one 
product innovation, very few reported service innovation, and about 60% report 
process innovation. Nearly 43% of all surveyed firms are product innovators, 27% are 
process innovators, and 60% report both types. A cross country comparison in Latin 
America showed that on average 63% of firms have product innovation, and the 
leader is Argentina with around 75% innovators (Waheed 2012b). Furthermore, 
among EU countries, Germany has the highest proportion of innovative firms (79%), 
but Dutch firms report only 45%, and UK firms report only 46% (Gault 2015). One 
of the reasons that Latin American countries might show higher innovation rates is the 
perception of novelty (Crespi and Zuniga 2012). In general most of the innovation 

                                                        
57 Defining small, medium and large firms we divert from standard OECD definitions because Armenian firms in 
general are smaller, partly because the economy is small. The World Bank uses the same definition for Armenian 
firms.  
58 A firm is innovative if it has at least one product or process innovation 
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survey results across countries and regions show that the proportion of product 
innovators is higher than process innovators, and this is a case with Armenian firms.59  

Table 8-2: Distribution of innovating firms 

Innovation type  Number of firms  Percentage  

Product 80 87.9 

Service  3 3.3 

Process  52 57.1 

Number of Innovating firms 91 100 

 

Degree of Innovativeness: “New to the market” or “New to the firm” 
Innovations 
Peneder uses creative firms to distinguish the firms that performed new to the market 
innovation. While, in his definition adaptive firms are those that perform new to the 
firm innovation. Following to this approach we also look  at the Armenian data. With 
regard to degree of innovativeness, only a quarter of innovating firms developed new to 
the market and the rest of the innovating firms have new to the firm innovation (see 
Figure 8-1. Figure 8-2 revels that 61% of new to the market innovations were new to 
external markets, and had they been introduced in countries on the technological 
frontier, then they could have been world-class innovations.   

 

 

                                                        
59 Waheed (2012) reports that in Bangladesh product innovators (33.1%) are less than process innovators (44.9%), 
which is an exception from other developing country statistics. Moreover, this study found that process 
innovation has a higher effect on firm’s productivity than product innovation, explaining that process innovation 
effects the reduction of the production cost and increase the efficiency, while a consumer might be more reluctant 
for new products. 
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Figure 8-1: New to the market vs.               
new to the firm innovations  

 
 

Figure 8-2: New to foreign market vs. 
new to the local market 
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At first glance this might appear very surprising given that Armenia has very low ranks 
in terms of quality of research institutes (106 among 148 countries), and annual 0.2% 
GERD indicator (see Competitiveness report 2011-2012). However, the private sector 
performs relatively well according to the UNECE 2014 report. Armenia’s scores are 
very high in terms of technological and organizational capabilities of firms, and 
showed higher numbers than Eastern European and Central Asian averages in 
categories such as internationally recognized quality certification (7% above average), 
technology licensed from foreign companies (20% above), own website (13.8% 
above), using email for client/supplier communication (8% above). Where Armenia 
appears to lag is in having annual financial statements reviewed by external auditors 
(16% below average) (see UNECE report, 2014). Interestingly, the main foreign 
markets were reported to be post-soviet countries. To sum up, from our survey it is 
hard to conclude whether new two foreign market innovations were world-class 
innovations or not. But the country’s general statistics show that technological 
capabilities of private sector in Armenia are ranked relatively high in the Eastern 
Europe and Central Asian regions.  

8.3.3 Opportunity  

The comparative study of 27 EU member states found that non R&D innovators are 
more likely to have process innovation than R&D performing firms, which is 
explained by the fact that there are more possibilities for developing process 
innovation without R&D than there are for product innovation (Arundel, Bordoy, and 
Kanerva 2008). Arundel et al. (2008) claims that even though there are some 
differences between R&D and non-R&D firms in terms of their innovative output, 
non- R&D firms are also engaged in developing both product and process innovations 
and the difference is not too large.  

Following the Oslo Manual, we break down innovation input activities: in-house 
R&D, acquisition of external R&D, acquisition of machinery and equipment, 
acquisition of external knowledge, training for innovative activities and market 
introduction. Our survey results show that around 84% of firms with innovative 
output reported that they had invested in at least one of the above-mentioned 
activities.  

The majority of innovative firms reported expenditure on acquisition of machinery 
(78%), and in-house R&D is the second important type of innovative activities 
performed by Armenian corporations (37.4). Among those, only 25.3% of innovative 
firms are engaged in continuous R&D activities and more than 30% of firms report 
expenditures on market introduction, training and acquisition of external knowledge.  
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Figure 8-3: Distribution of R&D and non-R&D activities among innovative firms 
(in %)  

 
The literature on low-tech innovations identifies four main methods that do not 
require R&D: technology adoption, minor modification of products and processes, 
imitation and combination of existing knowledge (Arundel, Bordoy, and Kanerva 
2008; Som and Kirner 2014). Similar to our results, Evangelista and Mastrostefano 
(2006) found that the acquisition of machinery is the most common innovative activity 
that firms perform. Training or skills upgrading is another popular innovative activity, 
performed by 31.9% of innovating firms in our survey. Only 3% of non-R&D 
performing firms provide training. Among R&D performing firms, all firms that have 
external R&D mentioned that they have provided training, while only 30% of in-house 
R&D performers provide training. We have a very similar picture for the acquisition of 
external knowledge, as almost all firms who provide training report acquisition of 
external knowledge. Around 13% of non-R&D innovators report expenditures on 
market introduction of innovations, whereas only 30% of in-house R&D performers 
and all firms with external R&D report expenditures in this category.  

8.3.4 Knowledge cumulativeness 

In the innovation taxonomy, knowledge cumulativeness is another important 
dimension, which shows the level of cumulativeness of knowledge but looking at the 
importance of external vs. internal sources of knowledge for the creation of new 
knowledge across creative and adaptive firms. We have slightly modified this measure 
to adjust to our data, and distinguish:   

- High cumulativeness: the percentage of creative firms that report Internal and 
continuous R&D, and the percentage of adaptive firms reporting external 
R&D. According to Peneder,  creative firms are “new to market innovators”  

- Low cumulativeness: the percentage of creative firms that report external 
R&D and, the percentage of adaptive firms reporting external R&D. Adaptive 
behavior is related to “new to the firm” innovation. 
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The table below shows the distribution of innovative firms conducting External or 
Internal R&D by creative and adaptive groups. This indicates that 31.8% of innovative 
firms are operating in high cumulativeness regime, and 14.2% are in low 
cumulativeness. 

Table 8-3: The percentage of innovative firms conducting either internal or 
external R&D  

Cumulativeness  Creative Adaptive 

External R&D 6.6% 22% 

Internal R&D 9.8% 7.6% 

 

8.3.5 Schumpeterian competition 

The relationship of firm size and innovation has been the interest of an academic 
community both from theoretical and empirical perspective. In his early work, 
Schumpeter (1934) suggests that small firms with an entrepreneurial spirit are the most 
important sources of information, but later he argues that large firms that have 
accumulated knowledge are the ones who actually possess enough resources for R&D 
laboratories. In general, researchers find a positive relationship between innovative 
activities and firm size. E.g., Waheed (2012) shows that employment had a significant 
and positive impact on R&D and product innovation in developing country context.  

Firm size and Innovation output: Table 8-4 gives a breakdown of innovating and 
non-innovating firms by firm size. The firm size distributions of the two sub-
populations — innovators and non-innovators — are very similar. However, when 
dividing (not partitioning60) the innovators into new to the market and new to the 
firm, we see a significant difference in size distribution. Producers of new to the 
market innovations are much more likely to be large firms.  

Table 8-4: Distribution of firm size and innovation / R&D for the period of 2000-
2010  

Firm size  Non-
Innovators  Innovators  New to 

market 
New to 

firm  R&D  

Small 56% 40% 6% 46% 28% 
Medium 30% 34% 22% 33% 40% 
Large  14% 26% 72% 21% 32% 

Sample  All firms Innovators All R&D 
performers  

 
Radical innovation is important for a firm’s competitive advantage by providing 
temporary monopolistic position or even creating new markets, as well as by 

                                                        
60 The same firm may appear both as a new to the market firm and as a new to the firm. 
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enhancing the opportunities for Armenian firms to enter new foreign markets. 
However, radical innovations are costly and characterized with higher risks. 
Incremental innovations, on the other hand, are more attractive for the firms, as they 
are less costly, but still can provide firms with a competitive advantage by either 
reducing the cost of production or creating new product differentiations (Barbosa, 
Faria, and Eiriz 2013). As we mentioned earlier, radical innovations require stronger 
research capabilities, and they are generally costly, therefore among innovators 72% of 
new to the market innovations were introduced by large firms, whereas small firms 
provide the modest numbers (6%) (see Table 8-4). An opposite picture can be seen in 
the category of incremental innovations (new to the firm), where small firms 
contributed the most with 46%, medium contributed 33% and large firms contributed 
21%.  

Firm size and R&D: In terms of firm size, 40% of R&D performers are medium size 
firms, 32% are large firms and 28% are small firms (see Table 8-4. However, it is 
worth mentioning that half of the large firms report R&D expenditure, whereas only 
18% of small firms are among R&D performers. In fact, all firms engaged in 
continuous or external R&D are innovators, and firms with occasional R&D 
performance are less likely to innovate.  

Our data reveals that performing R&D is more relevant to large and medium sized 
firms. Yet, R&D is an important factor for increasing the likelihood for firm 
innovation. We would expect that the percentage of large firms performing R&D will 
be higher than medium size Firms. One explanation could be that large state owned 
firms might have a slower strategy to adapt and aggressively innovate, which speaks 
more about their strategic management decisions.    

8.3.6 Sectoral Innovation  

Sectoral distribution in terms of innovation output: Another aspect of the 
explanation of the heterogeneity of a firm’s innovative activities is industry specific 
characteristics. Industry specific features may explain firms’ innovative behavior, and it 
is revealed in Figure 8-4.  

Sectors where innovating firms dominate are agro-food, chemicals, retail and possibly 
apparel-leather. Service and construction are dominated by non-innovators, whereas 
the remaining sectors are relatively split between firms that innovate and firms that do 
not. 
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Figure 8-4: Proportion of innovating and non-innovating firms by industry (in %) 

 
Our data shows that innovation rates vary across industries though we should mention 
that some industries in our dataset have only few firms included. Therefore we also 
looked at sectoral contribution to innovating and non-innovating groups. Over 36% of 
innovating firms are from the metallurgy sector, 17% the apparel sector and 11% the 
construction sector. But at the same time, the metallurgy sector also has a large 
proportion in the non-innovating group. Other sectors that are heavily present in the 
non-innovating group are services (33% of innovating firms are in services), 
construction (20%), and apparel sector (11%). Other sectors each contribute less than 
10% of innovating firms. 

Sectorial distribution in terms of R&D: We used binomial variable to capture firm’s 
R&D performance, which takes  one if a firm perform R&D -  a firm either reports an 
R&D expenditure or indicates the type of R&D they had performed.  Comparing the 
sectors, metallurgy is the most R&D intense, with 36% of metallurgy firm reporting 
that they do formal R&D. The least intense is agro-food, wherein only 3% of firms 
report that they do R&D.  

8.3.7 Geographic markets  

The vast majority of firms in our survey operate in the domestic market. Table 5 
presents the distribution of firms according to their main markets, where “main 
market” is defined as the market in which firms have more than 70% of their sales. In 
2008, 2009 and 2010 the main geographic markets for almost 90% of firms were local 
markets. The second important geographic region for the Armenian firms is CIS 
countries (Union of Former Soviet Republics), and mostly Russia (8%).  
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Table 8-5: Largest geographic markets in percentages (2008-2010) 

In addition, to their main geographic markets, firms were asked to indicate their export 
markets (note there is a distinction between firm’s main geographic market and its 
export market). An “export” market is a market where the firm introduces at least 10% 
of its total sales. Therefore, our statistics on exporting are different from the main 
geographic market: a firm that reports its main market as Armenia can also report 
other countries for export. Almost 8% of firms export to US and Canada, 6% to the 
EU, 40% to CIS countries, and 20% to Middle Eastern countries.  

In general, our data reveals that firms are predominantly local market oriented, and 
CIS countries are the second most popular destination. Firms in the wood and paper 
sector, retail and service have chosen only local markets for the period of 2008-2010. 

8.3.8 Linkages and cooperation 

One aim of this survey was to collect data on firms’ collaboration and linkages; 
therefore, the questionnaire distinguishes partners by private and public, as well as by 
local and foreign (see Figure 8-8). We also added open-ended questions, specifying 
which co-operation partner was valuable and why the firm chose to co-operate. 
Among the most popular factors that drive cooperative behavior are: access to foreign 
experience, consultancy, lack of production means, access to new technologies, direct 
investment and access to financial means, foreign specialist and new foreign markets.  

Figure 8-5 presents the innovation partners reported by the firms in the survey, broken 
down by type of partner and geographic location. It is important to note that only 
firms who have innovated responded to this question, so these responses can be seen 
to indicate innovation partners. Surprisingly, none of the respondents mentioned 
partners in USA and Canada or the Middle East as important for innovation partners. 
The most commonly reported partners are local universities, followed by EU suppliers 
and local customers. Local competitors and local government research institutes are 
also common partners. It is worth pointing out that the university partnerships are 
mostly made up of student internships and vocational training. As we expected, none 
of the firms indicated foreign University and public research institutes for innovation 
cooperation.  

 
Main Geographic Market 2008 2009 2010 

Armenia 88.4 88.6 89.2 

USA and Canada 1.1 1.1 1.1 

CIS 8.4 8.2 8.1 

EU 1.6 1.6 1.1 

Middle East 0.5 0.5 0.5 

Total 100 100 100 
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Figure 8-5: Type of innovation cooperation partner by location61 

 
In fact, poor collaboration among surveyed firms confirms countrywide statistics:  
Armenia is ranked 111th in the category of innovation linkages by the Global 
Innovation Index (GII) in 2011. In the category of knowledge workers and knowledge 
absorption, Armenia ranked 67th, but in university-industry collaboration - 113th, state 
cluster development - 102nd, and in terms of scientific output - 41st, which might be 
because of high-level in-house R&D activities among firms. 

To understand better the sources of knowledge for the firms in our sample, we asked 
questions about how they chose partners. The most common purpose for the 
selection of a partner was commercialization: nearly 15% firms reported 
commercialization, and 5% reported R&D for private actors both local and foreign. 
On the question of how firms learn about the firms for cooperation they answered 
“market” (10%) for local partners and “market” again for foreign firms (8%). 8% of 
firms indicate previous experience for selection of local partners, and 7% for foreign 
partners. Less than 2% report choosing a local partner through the Internet, though a 
slightly higher percentage (around 5%) found foreign actors through Internet.62 This 
suggests that collaboration among Armenian firms is a matter of building trust. Even 
though firms mentioned that they need collaboration to have access to foreign 
experience and markets, they are nevertheless reluctant to choose firms outside of 
their “market knowledge” or reputation. 

To sum up, our results show that suppliers, customers and universities are the most 
important partners for innovating firms; however, only 5% of innovating firms 
collaborate to develop new product or process innovation. During our interviews, 

                                                        
61 The population who answered this question in the survey is just the firms who said that they had done 
innovation in the past 3 years 
62 “Foreign partners” refers to firms from abroad – question 6.4.2 in our questionnaire.  
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many firms mentioned that universities do not provide the necessary education and 
training, and as a result firms spend around one year training new graduates. Under 
central planning, the industry and university linkages were very strong; we were 
expecting to observe deeper collaboration between university and large privatized firm 
in the current stage of transition. The reason for modest university-industry 
collaboration also includes that firms adapt new technologies and utilize new 
knowledge faster in contrast to universities, which suffers from poor financing (0.2% 
of GDP goes for country level R&D), and hence cannot upgrade existing technology 
(e.g., poorly equipped laboratories). Another observation about university-industry 
collaboration is that surveyed firms did not mention any collaboration with foreign 
universities or research institutes.  

8.3.9 Summary of finding from Taxonomy exercise  

Our main findings are summarized in Table 8-6, which shows the dominating 
“innovation modes” in the Armenian National Innovation System. In his study, 
Peneder grouped countries into continental, north and south regions. While looking at 
the distribution of firms by classification type in each of these groups, we could draw 
some parallels. Although we were not able to use the same indicators for all innovation 
types, it can still provide some valuable insights. For instance, the percentage of firms 
with high creativity is higher than in continental and north Europe. For non-
innovators Armenia’s results stand between 46% non-innovators in continental 
Europe, and 56% in the north. In terms of technological opportunity, Armenian firms 
perform similarly to firms in continental Europe where 28% firms perform in-house 
R&D as compared to 26% in Armenia. In regard to acquisition of technology as an 
important strategy for innovation, Armenians perform similarly to other developing 
countries. For instance, one study in Russia showed that almost 68% of firms used 
acquisition of machinery and equipment compared to 78% in Armenia (Gokhberg et 
al., 2016).  

Armenia stands between continental (45.69%) and north Europe (56%) in terms of 
percentage of firms innovating without cumulative knowledge, and performs similarly 
to continental Europe (31.41%) in terms of high cumulativeness, while low 
cumulativeness level of Armenian firms (14.2%) is close to southern Europe (14.39%).  

The survey showed that most of the firms doing R&D are medium size firms (40%), 
and slightly fewer are large (32%). This is consistent with the observation that 34% of 
innovators are medium-sized firms, and 26% are large.  

Another important dimension is whether innovation leads to the firm growth or not. 
Our results show that Armenian firms that introduce new to the market innovation 
significantly improve labour productivity and create more employments compared to 
non-innovators, while there is no significant difference in sales growth between 
innovators and non-innovators (See figure Figures 1-4 in the appendix and Table 2). In 
terms of labor productivity, ANNOVA test results show that there is a significant 
difference between non-innovators and innovators that introduce new to the market 
innovation.   
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As we discussed earlier, Armenian national innovation inherited soviet connections, 
which was reflected in developing export markets – main exporting market are former-
soviet (CIS) countries, whereas only 14% of firms export to the advanced market such 
as USA and Europe. Patterns of usage of the information sources, which represent 
another dimension of innovation strategy, shows that university, EU suppliers and 
local customers, are the most important source for innovation.  

Table 8-6: Taxonomy   

Innovation mode   Indicators Armenia  

1a. Creative  Innovations with new to the 
market 

13% 

1b. Adaptive  Innovation new to the firm  
Non-innovators  

47% 
50% 

2. Opportunity  

Continuous R&D 
In-house R&D 
External R&D 
Acquisition of machinery  
Non 

10.9% 
26% 
15% 
78% 
48% 

3. Appropriability None  100% 

4. Cumulativeness  
High:  
Low:  
Non 

31.8% 
14.2% 
54% 

5. Shumpeterian 
competition  

 
Large  
Medium  
Small 

R&D 
32% 
40% 
28% 

 Innov. 
26% 
34% 
40% 

6. Sectorial classification 
High innovation intensive 
sectors  
High R&D intensive sectors 

Chemical, Food, Retail 
Metallurgy  

7. Export markets  
CIS 
Middle east 
West 

40% 
20% 
14% 

8. Linkages and partners  
Universities 
Local customers 
Foreign supplier  

14.3% 
12.1% 
12.1%  

8.4 Factors that are correlated with firm R&D and innovation  
The taxonomic exercise provides valuable information on the type of innovation 
modes prevailing in Armenia, however to deepen our understanding on the 
characteristics of innovative firms we conducted multivariate regression analysis. In 
this supplementary analysis, we run several regression models to test the relevance of 
some important factors. We should emphasize that at this point we make no attempt 
to extract causal relations; we are only looking for the correlation of variables with 
firm innovation or R&D. 
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8.4.1 Testing probability that a firm performs R&D  

To have a better understanding about the characteristics of firms that perform R&D, 
we used a probit model, which measures the likelihood of a firm’s R&D (bivariate 
variable) by certain firm characteristics. A negative coefficient shows a lower 
probability that the firm performs R&D.  

Table 7 contains the results. It shows that the number of employees is positively 
associated with firm R&D performance, and this is significant both in reduced and 
extended models.63 If the firm is exporting then it is more likely that it will perform 
R&D, but this variable (dummy) is not significant when industry dummies were added. 
This is not surprising as some industries are more export-oriented than others. 
Empirical evidence of 14 Latin American countries showed that exporting increases 
the likelihood of positive R&D decision (Waheed 2012b). We added a dummy variable 
for US and EU main markets, but it was insignificant.  

  

                                                        
63 We also used quadratic form of firm size, but it was not significant. 
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Table 8-7: Probability of performing R&D: Probit model; dependent variable: 
R&D Dummy   

Variables  Model1 Model2 Model3 Model4 
Ln(employ)64 0.312*** 0.325*** 0.305*** 0.289*** 
      (0.072) (0.079) (0.088) (0.089) 
Exporter 0.448** 0.294 0.285 0.173 
      (0.213) (0.23) (0.237) (0.247) 
OJSC 1.083*** 0.797** 0.622* 0.6 
      (0.315) (0.358) (0.368) (0.371) 
Mining, Electricity   0.439 0.488 0.542 
  (0.439) (0.447) (0.451) 
Apparel, Leather  0.85 0.857 0.768 
  (0.56) (0.572) (0.597) 
Chemicals  0.845* 0.966* 0.996** 
  (0.488) (0.497) (0.5) 
Wood paper  1.291 1.531* 1.551* 
  (0.86) (0.902) (0.935) 
Metallurgy   0.952 0.889 0.913 
  (0.786) (0.782) (0.804) 
Construction  0.521 0.635 0.702 
  (0.414) (0.428) (0.435) 
Retail  0.047 -0.031 0.061 
  (0.468) (0.479) (0.478) 
IND8  0.549 0.562 0.53 
  (0.645) (0.671) (0.685) 
lnsales2008   -1.053** -1.093** 
   (0.49) (0.511) 
lnsales2009   0.021 0.061 
   (0.434) (0.458) 
lnsales2010   1.034** 1.03** 
   (0.413) (0.425) 
product_freq    0.331** 
    (0.143) 
process_freq    -0.195 
    (0.187) 
Cons -2.619*** -2.827*** -2.851*** -2.936*** 
Rho (0.447) (0.517) (0.531) (0.535) 
N 192 192 192 192 

We also tested the effect of the firm’s legal status, which shows that open joint stock 
companies (variable OJSC) are more likely to perform R&D than closed joint stock 
companies or LLCs. Firms in the chemical and wood industry are more likely to 
perform R&D, but there is no significant difference between other sectors and a 
reference category (agro, food and beverages industry).  

Previous research indicates competition as noticeable stimulus for firm R&D (Tang 
2006; Waheed 2012b). We did not have precise measures for the firm’s competitive 

                                                        
64 lnemploy - log of numbered of employees;  product_freq – is dummy for frequent product innovators in past , 
process_freq –dummy for frequent process innovators in previous years, we used Agro, food and beverage 
industry as a reference group , * p<0.1, ** p<0.05, *** p<0.001; the probability of chi2 of all models is high 0.000 
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environment, but larger sales can partially be used to indicate the firm’s relative 
importance compared to other firms. However, the results show that annual sales have 
different impacts on R&D: sales in 2008 have a negative effect on firms’ R&D, but 
sales in 2010 have had a positive effect. These results suggest that the financial crisis 
may have had an effect on firm decisions to engage R&D for the period 2008-2010. 
Moreover, after the crisis, sales in 2010 are positively associated with R&D 
performance.  

Firms’ past innovativeness (see Table 8-8) 65  also drives firms to invest in R&D 
activities; however, only firms with frequent product innovation in the past 10 years 
perform R&D, 66  while frequency in introducing process innovation was not 
significant. This result is consistent with previous studies, where product innovators 
perform R&D more often compared to process innovators (Arundel, Bordoy, and 
Kanerva 2008). Previous research found that the firm’s age is also correlated with 
R&D activities (Waheed 2012b). Instead of the firm’s age (all surveyed firms are 
privatized at the same time), we tested past innovativeness as a proxy for knowledge 
accumulation, which shows the consistent result that it has a positive association with 
R&D (frequent product innovators vs. frequent process innovators). 

8.4.2 Testing the probability that a firm introduces product or 
process innovation 

We also use multivariate analysis to examine the relationship between the firm’s 
characteristics, non-R&D innovation activities and the firm’s product or process 
innovation (with a dependent dummy variable, which takes 1 if the firm innovated and 
0 otherwise, see Table 8-8). Results show that firm size, past product innovation 
frequency, acquisition of external knowledge and machinery are significantly correlated 
with the likelihood to innovate. Our results show that coefficient of past innovative 
frequency is bigger for firm innovation compared to the coefficient in the R&D model 
(see tables 8-7 and 8-8). We didn’t include R&D dummy in the Innovation model, as 
all the firms performing R&D were innovator. Yet, we were interested how non-R&D 
innovation activities are correlated to firm innovation, showing that firms past 
innovative frequency, acquisition of knowledge and machinery are also important for 
firm innovation.  

Compared to the baseline industry, Agro food and beverages, firms are more likely to 
innovate in the metallurgy and retail industries; other industries do not perform 
differently in terms of innovation output. The exporter dummy was not significant for 
firm innovation, therefore in model 3 and 4 we introduced main market USA, Canada 
and EU in 2008, 2009 and 2010 instead of the export dummy. It shows that firms 

                                                        
65 The survey included questions referring the past innovation frequency, where 34.3% of all firms are frequent 
product innovators, and among the firms reporting innovative performance for the period 2008-2010, 70.33% are 
frequent product innovators in the past 10 years, and only 13% of innovators in 2008-2010 are frequent process 
innovators (see Table 7-3). Firms that reported new to the market innovation for the period of 2008-2010 only 
43% are frequent innovators, 34% innovate at least once a year compared to firm level innovations - 79% of 
which innovate more than once a year.  
66 If a firm introduces product or process innovation more than every year during 2000-2008. 
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reporting their main market as USA, Canada and EU in 2008 were less likely to 
introduce innovation for period 2008-2010. It might be that firms that export to the 
EU and USA are those who were heavily affected by financial crisis.  

Table 8-8: Probability of the firm to introduce product or process innovation 

Probit model with Innovation Dummy as a dependent variable 
Variables  Model1 Model2 Model3 Model4 
Ln(employ) 0.311*** 0.292*** 0.289*** 0.442** 
 (0.09) (0.104) (0.112) (0.205 
product_freq 2.743*** 2.750*** 2.958*** 2.629*** 
 (0.306) (0.316) (0.372) (0.76 
process_freq -0.926*** -0.955*** -1.035*** -1.019* 
 (0.267) (0.273) (0.314) (0.587) 
OJSC  -0.21 -0.621 -0.293 
  (0.389) (0.53) (0.811) 
Exporter  -0.029   
  (0.308)   
main_US_EU8   -3.741*** -3.951*** 
   (1.383) (1.416) 
main_US_EU9   -3.471 -0.332 
   (2.752) (3.974) 
main_US_EU10   3.819 2.309 
   (1.758) (3.975) 
Metallurgy    0.355 1.911* 
   (0.586) (1.129) 
Retail   0.947 2.626* 
   (1.039) (1.415) 
Training     -4.537 
    (773.12) 
External knowledge    2.296* 
    (1.346) 
Acquisition of Machinery    2.98*** 
    (0.73) 
Market Introduction    2.732 
    (773.1) 
Cons -2.179*** -1.935*** -1.588** -4.285*** 
Rho (0.37) (0.581) (0.637) (1.502) 
N 192 192 192 192 

The probit model regression results suggest that firms that conduct continuous in-
house R&D or carry out external R&D67 are more likely to innovate; however, among 
non R&D activities, the acquisition of machinery and external knowledge provides 
firms with strong capabilities for innovation. They (Tables 8-7 and 8-8) also show that 
a firm’s past product innovation experience increases the likelihood of engaging in 
R&D or introducing innovation; in contrast, past process innovation (frequency) is 
either was not significant or had a negative correlation. Among exporting firms the 
likelihood of engaging in R&D is very high, however firm export does not appear to 
be correlated with the probability to innovate, unless its main market in 2008 was US, 

                                                        
67We introduced in-house R&D and external R&D dummy variables in the model, but they were dropped because 
all the cases were perfectly defined (all R&D performers were innovators).  
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Canada or EU. In terms of the industry sector, the chemical industry was significant 
for a firm’s R&D, but for innovation output metallurgy and retail are more important 
(compared with reference category). The firm’s legal structure was significant only for 
R&D, showing that firms with open shareholding (open joint stock companies) are 
more likely to carry out R&D, but there is no significant difference in terms of 
innovation output.  

In this section we would like to discuss the factors that are correlated with either 
produce or process innovation (see Table 8-9). Our data shows that 60% of Product 
innovators, are also introduced process innovation. Firm size, measured by the 
logarithm of employment, was insignificant for both process and product innovation 
(even in the reduced model), while being an exporter is positively correlated with the 
likelihood of introducing process and product innovation. Interestingly, there are some 
differences with innovation input activities: process innovation is insignificantly 
correlated with R&D performance (as we might expect, given results of other studies), 
but acquisition of external knowledge and expenditure on market introduction are 
significant. By contrast, R&D performance is significant for product innovation, but 
acquisition of external knowledge and market introduction are not significant. 
However, acquisition of machinery is significant for both product and process 
innovation.  
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Table 8-9: The probit model with Innovation as a dependent variable dependent 
variable 

 Innovation (dummy) Process Innovation Product Innovation  
Exporter 1.06*** 0.953*** 
 (0.413) (0.366) 
Training  0.505 -1.719 
 (0.901) (1.586) 
External knowledge 1.445** 0.444 
 (0.712) (0.698) 
Acquisition of Machin 4.46*** 3.32*** 
 (0.717) (0.449) 
Market Introduction -3.348*** 1.07 
 (1.025) (1.547) 
R&D_dummy 0.441 0.826** 
 (0.424) (0.389) 
lnsales2008 0.437 0.682 
 (0.441) (0.428) 
lnsales2009 0.265 0.182 
 (0.458) (0.452) 
lnsales2010 -0.66*** -0.82*** 
 (0.211) (0.296) 
lnlabor2008 0.505 -0.148 
 (0.573) (0.625) 
lnlabor2009 -1.829 -1.819 
 (1.422) (1.407) 
lnlabor2010 1.443 2.12 
 (1.36) (1.401) 
_cons -2.83*** -2.71*** 
 -0.544 -0.476 
pr2 0.71 0.67 
N 192 192 

Studies in this domain argue that innovations involve dynamic increasing returns 
(Gault 2015; Malerba and Orsenigo 1996). Experience in innovation is associated with 
learning effects and accumulation of knowledge stock, which increases the probability 
of innovation in the following period. Increasing returns from innovation also include 
extension of market power, more financial means and a larger set of technological 
opportunities (Gault 2015). Both product and process innovation can have an effect 
on market expansion. If the innovator is a first mover and launches a radically new 
product then it gains a monopoly power, and can gain returns either by increasing sales 
or price or both. Process innovation often reduces the production costs. This suggests 
that there will eventually be a price reduction in competitive markets, which will lead 
to gaining more returns by increasing sales. The probit model shows that sales in 2008 
are positively associated with both product and process innovation, but sales in 2010 
had a negative correlation, which perhaps can be explained by the financial crisis. 
However, our model cannot address the causality.  
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8.5 Conclusion  

This chapter analyses the data we collected in the first innovation survey in Armenia. 
Our main research interest is to trace large firms that were privatized in 1999, and were 
open joint stock companies with more than 50 shareholders. In the turbulent 
transitional environment, firms had to pass through tough restructuring and 
modernization in order to survive. It was an intriguing question how innovative these 
firms are, as in soviet years they were the industry leaders. 

The chapter also considered the potential of micro-level innovation taxonomy to 
organize evidence of prevailing innovation strategies in the national innovation system 
of Armenia. Applying Peneder’s approach for the case of Armenia demonstrated 
considerable robustness of the micro-level trends constructed from the firm-level 
classification exercise. Our analysis showed the distribution of the particular type of 
innovation behavior reflecting the incentives within the socio-economic environment 
and the accumulated capabilities for the development. The observed innovation modes 
allowed expanding our knowledge on national innovation system of Armenia. Firm-
level taxonomies prove to be a valuable instrument for diagnostics of popular 
innovation modes (Gokhberg et al., 2016), and helping to better understand the 
components of Innovation system and governance architecture. This exercise also 
allowed us to compare the case of Armenia with the other European countries. One 
important implication of this approach is that it provides policy intelligence in 
understanding the type of innovative firms, their needs and stage of innovation, which 
will help better targeting and providing necessary support. Unlike using the standard 
approach of identifying firm needs by industry or size classifications, this approach 
takes into consideration multiple factors that could determine firm needs in innovation 
space.  

This chapter also provided the extended knowledge base for understating the factors 
that are relevant for the firm decision to innovate or perform R&D. Multivariate 
regressions were carried out to understand the characteristics of firms carrying out 
innovation and R&D.  

The survey results reveal that almost half of the firms introduce product or process 
innovation: half of innovators introduce process innovation, and 60% of firms have 
both product and process innovation. Surveyed firms are predominantly incremental 
innovators, and only a quarter of innovating firms introduce new-to-the-market 
innovation. Multivariate analysis also confirms that firm size (measured by number of 
employees) significantly increases the likelihood of a firm to introduce innovation. 
Moreover, large firms introduced 72% of radical innovations.  

Firm size is also positively correlated with the firm’s R&D performance. Our analysis 
also shows that although continuous and external R&D are highly correlated with 
innovation, nevertheless other innovative activities such as acquisition of machinery 
and external knowledge are also important and increase the likelihood to innovate. In 
general, R&D performing firms have higher innovative capabilities; however, other 
studies in this domain found that in other economies non-R&D performing firms also 
introduce high rates of innovation, which indicates that firms without R&D 
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performance should not be excluded from the “innovators” group (Arundel et al. 
2008).  

In terms of sectoral modes, similar to Latin American countries, Armenia’s patterns of 
industry specialization are more oriented to low-tech sectors. This type of 
specialization does not facilitate intensive interactions for technological innovations.  

Our questionnaire includes some retrospective questions targeting past innovative 
experience. We observe that innovative firms are operating mostly in Schumpeterian 
creative accumulation domain,68 such that the generation of new knowledge builds on 
existing knowledge of incumbent firms, which is consistent with previous findings: 
Malerba and Orsenigo (1996) and Cefis and Orsenigo (2001) both observed that 
incumbents play the dominant role in sectors with stable innovation patterns, and 
Klepper (2002) shows that old and large firms have higher chances to survive in the 
industry.  

The probit regression shows that firms reporting their main geographic market as 
USA, Canada and the EU in 2008 are less likely to perform innovation. This could 
contradict our expectations, as we introduced a dummy for the developed country 
expecting that operating in a technologically advanced market would enhance a firm’s 
innovation. However, this negative effect can be seen a consequence of the financial 
crisis. Indeed, many firms, especially in ICT sector, report that demand for their 
production and services has radically shrunk, especially those exporting or 
collaborating with firms in USA and the EU.  

This chapter also briefly explores the cooperative behavior of innovative firms, in 
which “innovation cooperation” refers to the broader concept rather than R&D 
cooperation. The stream of literature on empirical evidence on collaboration for 
innovation activities used Innovation Surveys to provide insight on motivation and 
drivers for firm’s collaborations. Given the importance of linkages in the National 
Innovation System, this section sheds light on the similarities and differences in 
cooperative behavior of Armenian firms and other countries, such as some Latin 
American countries. Local actors play an important role in a firm’s decision to 
innovate: local competitors, consultants, universities and research institutes contribute 
highly for innovative collaboration. Nevertheless, foreign suppliers and enterprise 
groups are important players for the innovation system in Armenia.  

The survey found that only a small number of innovators are able to regularly produce 
new products and services, which are competitive at the both national and 
international market. Yet, among regular innovators there are still a significant number 
of firms that didn’t consistently invest in R&D, which will ensure that firms are 
developing strong innovative capabilities.   

The most distinctive feature of the Armenian National system is the prevalence of 
technology adopters who concentrate their resources on acquisition of machinery or 
external knowledge. For innovation, this group usually does not rely on their own 
resources. A lack of strategic innovators and reliance on external knowledge suggests 

                                                        
68 Gault (2015) discuss the approaches used in two Schumpeterian domains.  
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that changing from an “adopting innovation” mode to a creative mode will be a 
challenging task. In Armenia we still observe that the most popular firm strategy is the 
adoption-based modernization, within which a considerable portion of technology 
adoption is carried out by the firm. In a sense this may be consistent with national 
policy: our survey results also show that there are no state programs supporting firms 
in their innovative activities. Adoption will work as a strategy for economies that are in 
a pure catch-up mode, at least for a time. But to move from a laggard catching up to a 
globally competitive economy, Armenia’s National Innovation System needs to 
encourage more creative innovators and the diffusion of their practices. One of the 
noticeable differences with other European countries was that in Armenia novel 
knowledge tends to be created in isolation and without turning it into formalized IP 
outcomes. This behavior reflects both country’s innovation culture and a lack of 
incentives due to a weak IP institutional environment. A lack of IP regulations and 
standardization practices may well have been (and continue to be) impeding the 
diffusion of novelties and best practices within the country, which also slowed down 
transition processes.   

Based on our findings some policy conclusion can be drawn. The most general policy 
advice could be that public programs may consider supporting an entrepreneurial 
mode/destructive innovation mode and strengthen start-up and small firm ecosystem 
in the innovation landscape. Many countries have adopted policies to strengthen 
startup ecosystem, which is considered as one of the important drivers of innovation 
(e.g., Grimaldi et al., 2011). Government policies can support the development of an 
entrepreneurial ecosystem in Armenia, and by doing this; it will help to reduce 
practices left over from the Soviet system that hamper firm innovation.   

Another important factor is the lack of R&D incentives among Armenian firms. As 
R&D performance is highly correlated with firm innovation in many countries, 
policies also encourage R&D expenditure or R&D collaboration for small firms. This 
behavior may shift Armenian firms further from an old Soviet system. Government 
can play a strong role in creating incentives for firms in including start-up to focus 
more on R&D activities. The analysis also showed that encouraging new to the market 
innovation may affect labor productivity. As non-R&D innovative activities such as 
investment in machinery and acquisition of knowledge appeared to be strongly 
correlated to firm innovation, innovation policies should also look at encouraging 
programs and funding enhancing technological adaption stage of firms.  

It is important to recognize that Armenia’s innovation transition is in a mode of 
modernization, and even though keeping technological adoption as an important 
component of the firm’s innovation strategy is necessary, there is a need for the 
policies that will strengthen and shift the national innovation system to a creative 
mode. 
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Appendix D: Survey Results 
Table 1: Distribution of firms main geographic market across industries 
 

Armenia  US & Canada CIS EU Middle East  
Industry/ Year 2010 2009 2008 2010 2009 2008 2010 2009 2008 2010 2009 2008 2008 
Agro, Food  4.0 4.0 4.5    1.7 1.7 1.1     

Mining, Electricity  4.6 4.6 4.5    0.6 0.6 0.6 0.6 0.6 0.6  

Apparel, Leather 11.0 10.9 11.7 1.1 1.1 0.6  0.6 1.1     

Chemicals 1.2 0.6 1.7    0.6 1.1 0.6     

Wood paper 2.3 2.3 2.2           

Metallurgy  25.4 25.3 24.6   0.6 4.0 4.0 3.9   0.6  

Construction 15.0 14.9 14.5    0.6   0.6 1.1 0.6 0.6 
Retail 3.5 3.4 3.4           

Service  23.1 23.0 22.3           

Total 90.2 89.1 89.4 1.1 1.1 1.1 7.5 8.0 7.3 1.2 1.7 1.7 0.6 
 
 
Table 2 : ANOVA comparison of Mean across  firms69     

  Non-innovating  New to the market  New to the firm            Ftest sig.  
Mean Std. Dev. Mean Std. Dev. Mean Std. Dev.   

Labour productivity 2008 2196.9 11013.5 6301.5 11826.3 1064.5 3199.2 2.65 0.07 
Labour productivity 2009 2291.4 11400.9 7311.9 14891.5 1496.9 5004.9 2.74 0.06 
Labour productivity 2010 2520.3 13818.7 6855.8 13187.3 966.2 2823.1 2.24 0.10 

                                                        
69 Labour productivity is measured by Total sales (in 10000AMD) per employee 
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Figure 1: The distribution of total sales 
growth rates 2008-2009 

 
 

Figure 3: Employment growth rates 
2008-2009 

 

 
 
 
 
 
 
 

Figure 2:  The distribution of total 
sales growth rates 2009-2010 

 
 

Figure 4: Employment growth rates 
2009-201070 

                                                        
70 The numbers for second quintile are: Innovating 
-0.04; non- innovating -0.1 
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9.1 Introduction 

There is a continuing interest in how ownership change and corporate governance of 
privatized firms influence performance and innovation in transition economies. Many 
newly privatized firms faced an urgent need to restructure and modernize both 
management and the production process.  

As demonstrated in the review presented in Chapters 2 and 3, strong personal ties play 
a vital role in facilitating economic exchange, and are likely to affect firm performance 
and survival (Batjargal 2003; Stark and Bruszt 1998). In this context personal networks 
provide rich and trusted information that was not readily accessible in the public 
sphere. Such ties may facilitate access to resources that are critical for firm survival and 
growth (Kiss and Danis 2010). Our understanding of how personal networks affect 
firm innovativeness is incomplete. In consideration of this gap in the literature, we 
develop a framework for deepening our knowledge of how firms in transition 
economies innovate, and what is the role of network ties in a firm’s learning and 
knowledge transfer processes.  

One of the important networks that we are able to examine is the network of board 
members of around 200 Armenian open joint stock companies. Previous literature has 
highlighted the importance of board networks, and their role in improving firms’ 
innovative performance (Wincent, Anokhin, and Örtqvist 2010; Vedres and Stark 
2008; Martin, Gözübüyük, and Becerra 2015; Mizruchi 1983). A typical finding is that 
of, Wincent et al. (2010) who found that diversity in characteristics of board members 
such as education and experience is important for innovation. This study adds a 
deeper understanding of the role of board network on innovation applying social 
capital theory (e.g., analyzing interrelationship of social capital structure and content).   

The analytical part of this chapter uses the framework we developed in Chapter 4. 
Here, we also acknowledge the importance for a firm’s innovation of accessing and 
utilizing social capital. As a result, hypotheses in this chapter were drawn from three 
streams of research: social capital theory, transition economics and firm innovation. 
Social capital theory focuses on the strategy of firms that access and mobilize 
resources through utilizing personal network ties (Coleman 1987; Burt 2000; Nahapiet 
and Ghoshal 1998), while the literature on transition countries emphasizes the role of 
changes in the political, social and economic system that facilitate (or necessitate) 
certain organizational behaviors (Stark 1991; Ledeneva 1998; Batjargal 2003; Stark and 
Bruszt 1998; Berglöf, Thadden, and Ernst-Ludwig 1999), and firm innovativeness 
literature highlights the role of  national innovation systems, path dependence and 
inter-linkages between actors (Arocena and Sutz 2002; Acs and Audretsch 2003; 
Lundvall et al. 2002; Radosevic 2002).  

This chapter makes several contributions: first, we expand the discussion on the role 
of the board network on firm innovation into the transition context. Here, the interest 
is that firms were embedded in strong personal ties in order to survive. At the same 
time, firms might benefit more if they search for new sources of knowledge and better 
organizational practice, which might be obtained if they establish linkages with foreign 
firms or firms outside their existing contacts. Embeddedness in an old board network 
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might constrain a firm’s ability to extract new knowledge from the new business 
environment.  

Second, prior research on other dimensions of social capital such as network content 
is mostly discussed in the context of firm alliances. In this study we extend the scope 
of this stream of research by applying it to the board network. This approach deepens 
our understanding of the mechanisms through which a board network influences 
innovative performance. Knowledge transfer is an important driver for firm’s 
innovation and can provide a competitive advantage to the firm. In this regard, this 
chapter used several measures to capture the board network quality and resources, 
which contributes to the discussion of the role of board network in firm innovation.  

Third, this chapter also explores the effects of interaction between network structure, 
such as network density and structural holes, and network content, such as actors’ 
network homophily, partners’ assets and foreign ties. Similarly to Chapter 6 here we 
also test the complementarity between certain network structures and qualities.  

This study employs three different datasets: the innovation survey data for the period 
2008-2010, board members network data in 2005 and firms’ financial variables for the 
period 2000-2010. The combination of these databases enables us to employ a cross 
sectional design using firms’ past network variables, which gives us some control over 
the endogeneity of firm’s network and innovative performance.  

We elaborate the theoretical foundations of key hypotheses in section two. Section 
three provides details on methodology and data collection, and section four reports the 
result of econometric analysis. The final section discusses the main finding and set 
concluding remarks.  

9.2 Conceptual framework and hypotheses 

The role of board networks in explaining firm financial performance we discussed in 
Chapter 4, and in this chapter we extend it to firm innovation. Drawing our arguments 
from previous literature we only emphasize the aspect of social capital that matters 
specifically for innovation and learning.  

The resource-based theory highlights that board members are useful in providing 
access to different resources (Salancik and Pfeffer 1978). Scarcity of resources and lack 
of technical skills encourages collaboration among firms through board members, 
since collaboration reduces cost, improves quality and forms a base for further 
collaboration (Uddin 2012). Prior research has established that being connected in 
board networks enhances organization learning (Uddin 2012) and information sharing 
(Cooper and Slagmulder 2004), facilitates higher trust (Su and Zhang 2008), reduces 
uncertainty (Martin, Gözübüyük, and Becerra 2015), and, most importantly for this 
chapter, increases the chances to innovate (Wincent, Anokhin, and Örtqvist 2010). All 
this is to say that social capital is important for innovation, as it is for financial 
performance. In both cases, network connections are used for gathering information 
(technology, knowledge, competences) that the firm does not have in house. Much of 
the argumentation of Chapter 4 applies directly here in the innovation setting, as issues 
regarding, for example open versus closed positions are very similar. Thus we do not 
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repeat the arguments of chapter 4, instead jumping straight to hypotheses where 
appropriate.  

As we have shown in the Chapters 2 and 3, firms in Armenia had to restructure and 
upgrade a production process, which means that in order to survive they faced an 
urgent need to innovate. But in general, these firms had limited resources and 
knowledge. One way to overcome this limitation is to use board members’ resource 
acquisition potential, in a way that board composition should match the firm’s needs 
(Wincent, Anokhin, and Örtqvist 2010). This indicates that the value of the board 
network will depend on the firm’s ability to efficiently utilize board potential.   

Comparisons of national innovation surveys between developing and developed 
countries have found that learning in developing countries happened more in informal 
cooperation and through personal ties, rather than in formal R&D collaborations, 
which are one of the important sources of innovation in developed countries (Arocena 
and Sutz 2002; Garrido and Padilla 2011; Cimoli, Primi, and Rovira 2011).71 Analysis 
of our innovation survey of Armenia found similar results:72 most product and process 
innovations are developed in-house. Interpreting “in-house” in this transition context 
we can observe that with regard to “innovation culture”, a firm’s board members 
might have a more important role for knowledge transfer and exchange, as they are 
perceived as internal actors, even though they might be also appointed in other firms. 
With overlap in board memberships, the boundary between internal and external 
information can become blurred. While this may make analysis of knowledge flows 
trickier, it might be good for firm innovative performance. Use of social network 
analysis is an attempt to address the latter issue by mitigating the former. 

Research on firm innovation has demonstrated that new knowledge comes from 
effective knowledge sharing (Grigoriou and Rothaermel 2014; Uzzi and Lancaster 
2003), transfer (W. Tsai and Ghoshal 1998), diffusion (Cowan and Jonard 2009) and 
recombination (Rodan and Galunic 2006). External knowledge combined with internal 
knowledge has a strong impact on a firm’s innovative performance (Ahuja 2000), and 
social networks are important mechanisms to provide access to a variety of knowledge 
and resources from different partners (Lahiri and Narayanan 2013). 

To address our main research question of which board network characteristics 
influence firm innovation, we adapted the conceptual framework developed in chapter 
4.  

9.2.1 Structural social capital  

Similarly to Chapter 4, our analysis in this section focuses on distinct dimensions of 
social capital: network structure and network content. In the structural dimension 
social capital is represented by network positions and network content measures social 

                                                        
71 Arocena and Sutz (2002) found that industrial innovation is highly informal in Latin American countries, and 
R&D activities are not formally articulated with the enterprise strategy. Firms consider the ideas of innovation as 
internal affairs. The National Innovation System in Latin America is called a “neo-peripheral system of innovation” 
72 Chapter 7 discusses the details. 



161 

capital from the perspective of the ties quality and actual resources that partners 
possess.  

In previous chapters we have discussed how new ideas were important for firm 
survival and adaptation to a new environment. In the 2nd part of the thesis, we did not 
differentiate among different types of “newness” that firm required. In this chapter, 
we focus specifically on new ideas regarding products and processes. Therefore, most 
of the arguments can be carried over directly from hypothesis related to technical 
innovation (e.g., firm’s absorptive capacity or introduction of new processes and 
products). In general hypothesis are similar, thus I will focus on those aspects that are 
specific to process and product innovation.  

The importance of a firm’s network position for its performance is well established in 
the management literature and discussed in Chapter 4. Specific to innovation 
performance, Tsai (2001) argues that occupying a central position in the network 
enhances opportunities to produce more innovation, as ties with others provide access 
to new knowledge. However, we already discussed that this relationship is nonlinear, 
and an excess of ties has a negative effect (Non and Franses 2007; Watson 2007). 
Therefore, we suggest the following hypothesis about effects on innovation of firm 
centrality in the Armenian board network.  

Hypothesis 1: A firm’s degree centrality has a positive, sub-linear relationship 
with its innovation performance.  

Drawing a network perspective on organizational learning, Tsai (2001)73 emphasizes 
the firm’s capabilities and absorptive capacity in generating new knowledge. Network 
position provides potential to access new resources and knowledge, and innovation is 
the firm’s ability to generate new knowledge, and hence the mechanism through which 
the firm accesses resources and knowledge, and the way the firm absorbs them has a 
significant impact on its innovative performance. The network provides a potential 
opportunity to access complimentary resources, which are outside of firm’s 
boundaries, but the firm’s internal resources and absorptive capacity are also critical 
for innovation. The Schumpeterian view on innovation emphasizes that innovation 
involves combination and recombination of existing and new resources available to the 
firms (Schumpeter 1934). Centrality in the board network first enables the focal firm 
to access a variety of external knowledge and resources through its partners, but the 
firm’s internal capabilities are critical for novel combinations. In other words social 
capital becomes effective when the firm is embedded in the network, but most 
importantly when the firm is also capable to assimilate and use the resources and 
knowledge possessed by partners. Cohen and Levinthal (1990) used the phrase 
“absorptive capacity” to identify a firm’s internal abilities to assimilate and replicate 
new knowledge. And as the firms differ according to their “absorptive capacities”, we 
suggest to look at combination of firm’s position in the network and its “absorptive” 
capacity.  

                                                        
73 Here we depart from the analytical framework developed by Tsai (2001), which emphasizes the moderating 
effect of network centrality and organization unit’s absorptive capacity on its innovation and business 
performance.  
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One way to measure a firm’s absorptive capacity is to look at its past innovation 
performance. One of the standard measures for absorptive capacity is the firm’s R&D 
intensity (e.g., Cohen and Levinthal, 1990). We are interested in capturing the 
accumulation of knowledge over the past years, and frequency of past innovative 
performance is the most appropriate measure for our study. Firms that innovate more 
often in the past have signaled that they are able to learn and assimilate new 
knowledge.  

Hypothesis 2a: Firm absorptive capacity (as measured by past innovative 
performance) is positively associated with a firm’s innovative performance.   

Hypothesis 2b: Firm absorptive capacity will positively moderate the 
relationship between firm’s network (degree) centrality and firm innovative 
performance.  

In this part we suggest hypotheses to examine the Burt vs. Coleman debate in the 
context of firm innovation, though we expect that network structure may have 
different effects on firm innovation than it does on financial performance. Specifically, 
we expect that structural holes may provide better opportunities for firms to innovate. 
The access to newer and non-redundant knowledge and information might be more 
valuable for firm innovation given the context of transition (e.g., urgency of replacing 
obsolete products, adapting new organizational behavior). In our empirical model we 
will test both competing hypotheses related the old debate between network closure 
vs. structural holes.  

Hypothesis 3a: Ego network positions rich with structural holes are positively 
associated with a firm innovative performance. 

Hypothesis 3b: Firm’s network closure is positively associated with firm 
innovative performance.  

9.2.2 Network content  

Drawing insights from previous literature, we argue that although network structure 
plays an important role in explaining individual firm performance, network quality - 
resources, knowledge and information embedded in the network structure enhance 
firm innovation (Maurer, Bartsch, and Ebers 2011; Tsai and Ghoshal 1998; Batjargal 
2003; Rodan and Galunic 2006; Lööf and Heshmati 2002). Here we discuss how a 
firm’s network diversity (heterophily), its partner’s assets and partners’ exports 
influence its innovation. 

Heterophily  
Prior research has focused on the relationship between board members’ characteristics 
and firm innovative performance (Talke, Salomo, and Rost 2010; Rost 2011). These 
studies pointed out that diversity of the board in terms of expertise and education level 
positively affects innovation. Results on the relationship between diversity and 
innovation are inconclusive. For example, at the individual level, Dahlin et al. (2005) 
show that diversity among innovation team members has positive effects on creativity, 
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novel design and solutions. By contrast, Jiang et al. (2010) found a U-shape 
relationship between alliance portfolio diversity and innovation, pointing out that 
highly diverse portfolios provide a wide range of options, resources and knowledge, 
though at the same time increased diversity increases both complexity and 
coordination costs.  

This chapter focuses on firm network diversity in terms of industry, and we argue that 
though firms in the same industry may have similar backgrounds and can benefit from 
sharing knowledge, they are competitors and might have conflicting interests and in 
fact be involved in learning races. Therefore, firms linked with different industries may 
benefit from a broad range of differentiated needs, as well as not competing in the 
same market (Jiang, Tao, and Santoro 2010). The alliance literature considers industry 
level diversity as a benefit for the firm innovation. This type of network diversity 
increases likelihood of novel problem solutions, as they suggest more variety and 
possibilities (Lahiri and Narayanan 2013; Jiang, Tao, and Santoro 2010).  

Industry diversity might be crucial for spreading risk across industries: if industry-level 
shocks occur the firm is better off if it is linked with other industries assuming that a 
firm will have stronger partner-firms when many firms in the same industry sunk due 
to the shock. This aspect of diversity highlights the importance of reducing firm’s 
surrounding uncertainty. Stark (1991) and Batjargal (2003) noted that firms in 
transition economies enter and build complicated networks with other firms where 
assets and liabilities are “creatively dispersed”, and thereby reduce the environmental 
uncertainties. By reducing the uncertainty, firms would more effectively direct their 
resources on innovation activities. Studies on transitional countries (e.g., Stark 1991; 
Greeven and van de Kaa 2014) found that a lack of efficient stabilizing mechanisms 
implemented by the states forced the firms to seek alternative strategies such as 
creating alliances and network to reduce environmental uncertainty, and this strategy 
was “crucial in creating competitive advantage for innovating firms” (Greeven and van 
de Kaa 2014, pp. 244).  

Hypothesis 4a: Higher industry heterophily (diversity) in its ego-network is 
positively associated with firm innovative performance. 

 

One of the motivations for firm partnership is access to assets: board networks 
provide opportunities for exchange of material or tangible resources, and in many 
cases cooperative interests between banks and borrowers, for instance, can affect the 
availability and cost of the capital (Uzzi and Gillespie 1999). Ayyagari et al. (2007) 
found that innovation is higher in firms that have access to finance. Since innovation 
can be costly, it tends to require outside finance, and hence a rich and resourceful 
network provides competitive advantage. 

Dabla-Norris et al. (2012) found a correlation between effectiveness of innovation 
activity and development of country’s financial system. They have also emphasized 
that development of the financial sector is crucial for a country’s ability to capture the 
technological spillovers from foreign direct investments. Similarly, Aghion et al. (2004) 
found that innovative firms are reliant on external financial sources. We discussed 
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earlier that in the early transition the finance and banking sectors were not well 
developed. Compared to developed countries, in the Armenian financial sector many 
intermediary actors such as investment funds or external investors, are missing, and 
therefore borrowing is costly, banks and other actors are hesitant to invest in risky and 
long term projects, but firms may be able to find finance from other (non-bank) firms 
if they are connected in some way This suggests that since firms with higher partner’s 
assets have access to richer assets and resources, and they may be more likely to 
innovate.  

Hypothesis 4b: Partners’ assets positively associates with firm innovative 
performance. 

 
Firms in Armenia are less exposed to foreign markets and knowledge, and therefore 
could not benefit greatly through access to new knowledge, from new markets and 
better organizational practices. In chapter 4, we discussed how important are foreign 
ties for the firms, here we expect to see an even stronger effect.  

Discussing the positive spillovers from being connected to exporting firms we rely on 
two main assumptions: a) exporting firm are more likely to be innovative because 
foreign markets are more competitive; b) exporting firms are more exposed to 
organization change and adaption of best practices. 

A) Introducing their products in external markets, firms ultimately feel pressure to 
adopt and exercise new practices. Compared to local markets competition in foreign 
markets is more intense, thus firms face an ultimate need to upgrade their technology 
and processes, and introduce new products. In general, non-exporting firms have 
fewer incentives to innovate or innovate less frequently than exporting firms. 
Innovation demands an effort, and very often success in the local market depends on 
strong political ties rather than on innovation. In contrast, exporting firms need to 
introduce competitive products in foreign markets either through product or process 
innovation.    

B) Another advantage that ties to exporting firms provide is transferring new 
organizational practices. In this study we emphasize the role of an exporting firm that 
could potentially directly serve as a channel for other connected firms to change their 
“old style” behavior, and thus become more innovative. 

 Exporting firms have access to foreign markets and potentially new technologies and 
understanding of different organizational practices, and thus they represent an 
important resource in the network for the knowledge transfer and adaption of the 
“new” behaviour. We expect to see strong effects of partner’s exporting on firm 
innovation.  

Hypothesis 4c: Partners’ exports (foreign ties) positively associates with 
innovative performance. 



165 

9.2.3 Appropriation of social capital: complementarity between 
network structure and content 

We  argue that the combination of certain characteristics of network structure and 
network content enable more efficient mobilization, assimilation and utilization of 
resources which accrue to the focal firm by virtue of having a network with a greater 
extent of structural holes or network closure.  

Although most of the arguments supporting the hypothesis development in the 
chapter 4 are relevant for this chapter, we expect to see some important differences. 
For example, we argue that network sparseness without knowledge diversity may have 
very small effects. Here, we emphasize this hypothesis, highlighting that diversity of 
the knowledge might have a stronger effect on firm innovation than it does on 
financial performance. In terms of industry diversity, insights from Rodan and Galunic 
(2006)’s study suggest that diversity is more effective when it is complemented with 
network sparseness. New ideas emerge when firms are not very close to each other; 
when well-circulated knowledge has less novel value.  

Structural holes, network diversity (industry diversity) and foreign ties 
(partner-firm exports) 

Networks rich with structural holes offer brokerage opportunities for information and 
knowledge flow. Yet, what happens if the focal firm actor in a tie that spans a 
structural hole is also connected to disconnected others who are very similar to each 
other in terms of information and knowledge? As Burt suggests: “Structural holes are 
the setting for tertius strategies. Information is the substance” (Burt, 1992: 33). We 
therefore expect the benefits of structural holes to be more pronounced in the 
presence of some sort of diversity of knowledge of the disconnected others as well as 
in presence of structural holes. Thus, measures of industry diversity and partners’ 
exports may interact with structural holes when explaining firm innovation (Rodan and 
Galunic, 2004), given that generation of new knowledge first requires opportunities to 
access diverse pools of knowledge (Rost, 2011). Hence, new ideas emerge when 
disconnected firms are not very similar to the focal firm and contain diverse 
knowledge. We therefore posit the following hypotheses:  

Hypothesis 5a: The interaction of network diversity (industry diversity) and 
structural holes will be positively related to firm innovation. 

Hypothesis 5b: The interaction of foreign ties (partner’s exports) and extent of 
structural holes will be positively related to firm innovation. 

 

Network closure and network resourcefulness (partners’ assets) 

Conversely, the benefits of network closure are more meaningful if the network is 
resourceful.  Network resourcefulness, in terms of partners’ assets, stands to benefit 
the firm due to the potential for exchange of resources; however, such exchange 
requires higher levels of trust and reciprocity which are more often found within 
cohesive ties. In transition economies, in which weak institutional frameworks fail to 
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establish legal protection, informal rules dominate. Under these conditions, greater 
firm network density creates a mechanism for collectively monitoring and coordinating 
exchange.  As a result, firm networks with greater network closure establish certain 
rules and norms and shared practices that can both constrain individual action while at 
time same time ensuring that firms do not deviate from the common interests. 
Cohesive networks may provide higher levels of security, due to fears of creating bad 
reputation and social sanctions, than legal enforcement. In this case, when we talk 
about sharing and exchange of the financial resources, equipment and any other 
material and tangible resources, cohesive networks are more efficient because risks of 
firm deviation, cost of monitoring and protection are minimized. We therefore 
hypothesize that:  

Hypothesis 5c: The interaction between network closure and network 
resourcefulness (partners’ assets) will be positively related to firm innovation.   

9.3 Methodology 

9.3.1 Data  

This study used firm financial and innovation survey data (see Chapter 7), as well as 
the board representation data (see Chapter 4). For our analysis we only used board 
network in 2005 and firm level data, which includes industry, annual employment and 
financial information for the period 2000-2010. These datasets were subsequently 
combined, and we constructed a cross sectional dataset for this study, where we used 
only board network data in 2005 to measure its effect on firm’s innovativeness in 
2008-2010. In total we have data on 192 firms, who also participated in the survey. 26 
firms that were in our initial list did not operate in 2011, only 2 firms refused to 
participate in the survey. Face-to-face interviews were conducted during the 
innovation survey with participation of top managers that provided an assessment of 
firm’s innovative activities.  

9.3.2 Variables  

Firm innovative performance 
To measure innovative performance we focus on product or service and process 
innovations: a firm is innovative if it introduced either a new product or service, or a 
new process (or both) between 2008 and 2010. New product or service is defined as 
those that were either or significantly improved. Process innovation is defined as 
significantly improved methods of production or deliver, and includes significant 
changes in techniques and software.74 We distinguish between new to the firm and 
new to the market innovations.  

 

                                                        
74 To define Process or product innovation we follow OSLO manual (2005).  
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Dependent Variables 
Firm Innovative performance is a dummy variable that takes 1 if a firm introduced 
at least one product service or process innovation between 2008-2010, and 0 for non-
innovative firms. 

Ordered Innovative performance  is categorical variable, which takes 0 for non-
innovative firms, 1 if a firm introduced new to firm innovation (incremental 
innovation), and 2 if firm introduced new to market innovation (radical innovation).  

Network structure  
To test our hypotheses about the effect of its network position on a firm’s innovative 
performance, we used degree centrality, constraint/betweeness centrality and clustering coefficient 
measures for the analysis in this chapter. We have already discussed how we calculate 
and construct the network in Chapters 4 and 5. The procedure is the same, but we 
only used the network variables of the year 2005, and in this chapter we use only one 
measure for “structural hole”. We use Burt’s constraint measure, and for the 
robustness check we use betwenness centrality. With binary data betweeness centrality 
measures the firm’s favored position to the extent that the focal firm falls on the 
geodesic paths between other pairs of firms in the network. Higher value of betweeness 
centrality show that more firms depend on the focal firm to make connections with 
other firms (Batjargal 2003).  

To capture network closure we used the local clustering coefficient measure, which assess 
the number of triples among ego’s contacts as a proportion of all possible ties 
(Galunic and Moran 2000). Higher the value of clustering coefficient, which ranges 
from 0 to 1, indicate that more of ego’s contacts interact with each other.  

Network content  
To assess network content we use 3 main measures network diversity (heterophily), 
network resourcefulness (Batjargal 2003) and foreign ties (see Chapter 4).  

First, the diversity of a firm’s ties is based on industry. We used UCINET to calculate 
Blau’s heterophily measure, which take into consideration how balanced are all 
possible categories are represented in firm’s network.  

Industry heterophily shows ties with alters based on 9 possible industries. It ranges from 0 
to 1, where low values or approaching zero values show that firm’s ties are 
concentrated in a single category, and in case of 0 it is complete concentration. Actors 
evenly spreading their connection across industries will have higher scores.   

Network resourcefulness measures the sum of partners’ assets (total assets that connected 
firms possess), which captures the resource embeddedness of a firm. We used the 
logarithm of network resourcefulness. Higher values indicate that ego’s network is 
richer, and the focal firm has access to more alters’ resources. 

Foreign Ties measures the sum of partners’ export volume, which captures the intensity 
of the connection with foreign firms, and we assume that connection with foreign 
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business partner may   provide a firm access to new knowledge. Higher value indicates 
that the focal firm has better access to modern or new organizational knowledge. 

Firm level characteristics 
Empirical literature widely uses firm size, age industry and location variables to control 
for firm level hetrogeniety (e.g., Wu 2008; Mors 2010; Thorgren, Wincent, and Boter 
2012):  

Control Variables  
Firm size is measured by Log value of the number of Employees. 

Firm’s industry - We also used industry dummies to capture the technological 
opportunities: in the absence of direct measure this is widely used practice (Mairesse 
and Mohnen 2010). 

Region dummy equals 1 if firm is registered in Yerevan, and 0 otherwise.  

Firm absorptive capacity75 shows information on firm’s innovation frequency in the 
past (retrospective survey question). This is dummy variable, and it takes 1 if the firm 
has introduced innovation more than once per year during the period 2000-2008, and 
otherwise it takes 0.  

Sales show total annual sales for years 2008, 2009, 2010, we also used average sales for 
the period 2008-2010.  

University dummy indicates 1 if the firm collaborated with Universities, and 0 
otherwise.  

9.3.3 Econometric models  

We used the binary outcome probit model to estimate the impact of social capital on 
the probability that the firm innovates. The binary probit model for innovation is 
written:  

𝑦𝑦𝑖𝑖∗ =   �́�𝑥𝑖𝑖𝛽𝛽 + 𝐶𝐶𝑖𝑖        

𝑚𝑚 = 1, … ,𝑁𝑁     

                                                        
75 In the original work, Cohen & Levinthal use R&D expenditure to capture the absorptive capacity. There were 
two main reasons I had to deviate from this approach: a) R&D expenditure data was very difficult to collect- the 
majority of firms could not specify the exact R&D expenditure. This is based on the country’s accounting system, 
which does not reflect well the innovation aspect. b) many developing countries have many non-R&D performing 
innovators. Armenia was not an exception, as we saw in the chapter 8, acquisition of machinery is also highly 
correlated with innovation. c) Empirical literature also presents evidence that the frequency of past innovation 
increases the probability of firm’s future innovation (see Labeaga J. M., E. Martínez-Ros (2002) and W. Smolny 
(2003).  
Given these conditions, we thought that R&D expenditure may not capture the absorptive capacity of Armenian 
firms, instead, firms that innovated frequently in the past are signaling about their high-level absorptive capacity.  
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Where 𝐶𝐶𝑖𝑖  are unobserved effects and �́�𝑥𝑖𝑖  is the set of explanatory variables: the latent 
variables, the propensity to innovate 𝑦𝑦𝑖𝑖∗ is not observed. What is observed is the 
realization of firm introduces innovation or not.  

𝑦𝑦𝑖𝑖∗ =  �1 𝑚𝑚𝑓𝑓 𝑚𝑚𝑚𝑚𝑚𝑚𝐶𝐶𝑖𝑖𝑎𝑎𝐶𝐶𝑚𝑚𝐶𝐶𝑚𝑚 𝐶𝐶𝑜𝑜𝑜𝑜𝐶𝐶𝑟𝑟𝑆𝑆𝑑𝑑
0   𝑚𝑚𝑓𝑓 𝑚𝑚𝐶𝐶 𝑚𝑚𝑚𝑚𝑚𝑚𝐶𝐶𝑖𝑖𝑎𝑎𝐶𝐶𝑚𝑚𝐶𝐶𝑚𝑚        

To capture the difference between radical and incremental innovation, we used an 
ordered probit model on the innovation variable, which now has three outcomes:  

𝑦𝑦𝑖𝑖∗ =  �
2 𝑚𝑚𝑓𝑓 𝑚𝑚𝑚𝑚𝑚𝑚𝐶𝐶𝑖𝑖𝑎𝑎𝐶𝐶𝑚𝑚𝐶𝐶𝑚𝑚 𝑚𝑚𝐶𝐶 𝑟𝑟𝑎𝑎𝑑𝑑𝑚𝑚𝑜𝑜𝑎𝑎𝐶𝐶          
1 𝑚𝑚𝑓𝑓 𝑚𝑚𝑚𝑚𝑚𝑚𝐶𝐶𝑖𝑖𝑎𝑎𝐶𝐶𝑚𝑚𝐶𝐶𝑚𝑚 𝑚𝑚𝐶𝐶 𝑚𝑚𝑚𝑚𝑜𝑜𝑟𝑟𝑆𝑆𝑚𝑚𝑆𝑆𝑚𝑚𝐶𝐶𝑎𝑎𝐶𝐶 
0   𝑚𝑚𝑓𝑓 𝑚𝑚𝐶𝐶 𝑚𝑚𝑚𝑚𝑚𝑚𝐶𝐶𝑖𝑖𝑎𝑎𝐶𝐶𝑚𝑚𝐶𝐶𝑚𝑚                       

 

The generalized ordered probit model is appropriate when polychotomous dependent 
variables have a natural order, but the distance between the intervals is not scaled 
(Barbosa, Faria, and Eiriz 2013).  

The parameter of interest (𝛽𝛽) should be read considering of the fact that our data is 
cross sectional, and so does not provide the opportunity to measure causal effects of 
explanatory variables, but rather captures correlation where a causal effect is one 
possible interpretation. To control partially the potential endogeneity problems we 
used lagged values of network variables.  

To avoid high multicollinearity between main effects and interaction terms the 
explanatory variables were standardized following the econometrics literature (Allison 
1977).76  

9.4 Results  

Table 9-1 presents the descriptive statistics and correlation among the main variables. 
Social capital measures in general are highly correlated, and in some case correlation is 
higher than 0.7. To avoid multicollinialy in our model we first measure the 
contribution of each social capital variable in the model (see Table 9-2). We also used 
step-by step approach which includes social capital variables in the model at a time. 
These models are reported in the appendix (See Tables 1 and 2). In case of interaction 
terms, we standardize variables first and then estimate their relative impact. We report 
marginal effects calculated at mean values of the variables for the models 1-5, but we 
also report the main coefficients of the probit estimation for the model with 
interaction terms (see Model 6 - Table 9-2).  The reason is that we were interested in 
reporting the marginal effects of the main social capital variables from the non-
restricted model 6. For interpretation of the interaction terms we use model 6. 
Estimates of control variables are included in model 1 (see Table 9-2). Industry 
dummies are included, and the reference category is agricultural food and beverage 

                                                        
76 We first standardize a random variable that is normally distributed by subtracting the mean from each value. As 
a result all values of a variable are centered at the origin. Subsequent tests were conducted and indicate that 
multicollinearity is not the issue.  
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production. Only service sector has significant effects (effects of other industries were 
not significant and we did not report). Estimates of absorptive capacity (innovation 
frequency) and variables of social capital are introduced in models from 2-5, where 
model 5 includes all the network variables (see Table 9-2).  

Our results (Model 6 Table 9-2) provide support for hypotheses 1, 3a, 4a, 4b and 4c 
which were testing the impact of network structural and content variables. Our results 
confirm that Degree centrality has positive but non–linear impact on firm innovation 
(Hypothesis 1). Hypothesis 2a predicts that a firm’s absorptive capacity measured by 
frequency of innovation is positively associated with the firm’s probability to innovate, 
and our results support it. Hypothesis 2a suggests that firm absorptive capacity has a 
positive impact on firm innovation, and our results support that. In terms of 
hypotheses 3a and b, our results show that structural holes are a better structure for a 
firm to innovate. As a robustness check we used a second measures for structural hole 
-— betweeness centrality (we did not report), and it also appears to have a positive and 
significant effect on firm’s innovation (hypothesis 3a). In contrast, hypothesis 3b 
predicts that network closure positively correlates with firm’s innovation, but in our 
results network closure measured by the clustering coefficient has a negative and significant 
effect (-0.87), contradicting the hypothesis. The effect of industry heterophily is positive 
and significant in model 6 (Table 9-2), providing support for hypothesis 4a. Network 
resourcefulness measured by partner’s assets is also positive and significant, and if we 
double resourcefulness than it will increase the probability of the firm innovating by 
3% (hypothesis 4b). Our model supports Hypothesis 4c showing that foreign ties 
measured by partner’s export volume has positive and significant effect on firm’s 
probability to innovate. And if a firm’s partner’s export volume increases twice it will 
increase firm’s probability to innovate by 12%.  

Models 5 and 6 report the results with interaction terms. Our results supported 
Hypothesis 2b which suggests that an interaction term between firm absorptive capacity 
and degree centrality will increase firm innovation. The estimates indicate that effect of 
firm’s innovative frequency and degree centrality are positive and significant, and they have 
strong complementary effects.  

Hypothesis 5a which suggests that the interaction term between firm’s industry 
heterophily and structural hole has a positive effect on firm innovation, was supported 
by our results - the coefficient of the interaction terms was positive and significant.  

Our results supports Hypothesis 5c, which predicts that the interaction term of 
clustering coefficient and partners’ assets will have a positive effect on the probability to 
innovate. Our results show that interaction between partner’s export and constraint is 
positive but not significant. Hypothesis 5b predicts that interaction effect of partners’ 
export and structural holes is positive; yet we didn’t find a strong support.  
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Table 9-1: Correlation matrix 

    Mean  S.D.  1 2 3 4 5 6 7 8 9 10 11 12 

1 Firm  Innovation 0.47 0.5 1            

2 Log(employment) 3.08 1.71 0.26* 1           

3 University dummy 0.07 0.25 0.24* 0.36* 1          

4 Average sales  3.92 5.02 0.15* 0.5* -0.1* 1         

5 Firm absorptive capacity 0.27 0.44 0.72* -0.01 0.02 0.23* 1        

6 Degree centrality 3.2 2.46 0.25* 0.08* 0.17* 0.23* 0.11* 1       

7 Degree centrality squared 16.22 30.53 0.16* 0.04 0.14* 0.22* 0.13* 0.94* 1      

8 Clustering coef. 0.19 0.33 0.02 0.13* -0.02 0.08* 0.03 0.3* 0.17* 1     

9 Constraint 1.11 0.11 0.28* 0.09* 0.21* 0.15* 0.07* 0.81* 0.74* 0.46* 1    

10 IND diversity 0.27 0.3 0.26* 0.06* 0.16* 0.1* 0.04 0.73* 0.54* 0.48* 0.8* 1   

11 Partners’ assets 10.02 5.63 0.26* 0.05* 0.15* 0.19* 0.05 0.56* 0.36* 0.32* 0.55* 0.53* 1  

12 Partners’ exports  3.57 5.04 0.22* 0.04 0.08* 0.12* 0.04 0.55* 0.47* 0.33* 0.53* 0.43* 0.47* 1 
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Table 9-2: Results of probit models (marginal effects at mean of variables)77 

  Model 1 Model 2 Model 3 Model 4 Model 5 Model 6 
 Marginal effects  at mean  Main 

coefficients  
Log(employment) 0.06** 0.13*** 0.07** 0.14** 0.05** 0.18*** 
 (0.03) (0.05) (0.03) (0.06) (0.03) (0.03) 
Region dummy -0.07 -0.17 -0.11 -0.11 0.04 -0.17 
 (0.09) (0.14) (0.1) (0.16) (0.11) (0.35) 

Service  -0.37** 
(0.16) 

0.09 
(0.23) 

-0.45** 
(0.18) 

-0.07 
(0.28) 

0.19* 
(0.07) 

0.35* 
(0.09) 

University dummy 0.55** 0.74*** 0.61*** 1.14** 0.49* 1.86* 
 -0.2 -0.21 -0.23 -0.55 0.29 -0.69 

Average sales  0.03*** 
(011) 

0.35*** 
(0.11) 

0.3*** 
(0.1) 

0.03*** 
(0.11) 

0.02* 
(0.01) 

0.08** 
(0.03) 

Firm absorptive 
capacity 

 1.24*** 
(0.12) 

1.16*** 
(0.14) 

1.45*** 
(0.19) 

0.48** 
(0.12) 

1.8** 
(0.89) 

Degree centrality 
 

 0.22*** 
(0.07) 

0.28*** 
(0.07) 

0.16** 
(0.06) 

0.6** 
(0.04) 

Degree centrality 
squared   

-0.02* 
(0.01) 

-0.02*** 
(0.01) 

-0.01** 
(0) 

-0.05*** 
(0.02) 

Firm absorptive 
capacity x Degree 
centrality   

  0.23** 
(0.006) 

0.87*** 
(0.25) 

Clustering Coef. 
  

-0.35** 
(0.2) 

-0.39** 
(0.16) 

-0.86** 
(0.4) 

-3.05** 
(1.02) 

Constraint 
  

1** 
(0.53) 

1.57*** 
(0.44) 

0.08** 
(0.03) 

0.47*** 
(0.02) 

IND diversity 
   

0.57*** 
(0.21) 

5.14** 
(2.3) 

19.4** 
(0.96) 

Industry diversity x 
Constraint    

 5.5** 
(2.33) 

26.63** 
(11.5) 

Partners’ assets 
   

0.02** 
(0.01) 

0.03** 
(0.01) 

0.07** 
(0.03) 

Cluster x Partners’ 
assets    

 0.24* 
(0.11) 

0.49* 
(0.28) 

Partners’ exports 
   

0.05*** 
(0.02) 

0.12** 
(0.05) 

0.75** 
(0.31) 

Constraint x 
Partners’ exports    

 0.24 
(0.19) 

0.94 
(0.7) 

chi2 21.16 146.8 132.4 137 153.7 153.7 
r2_p 0.12 0.554 0.576 0.59 0.66 0.66 
Correctly classified  71.73% 73.49% 70.48% 89.76% 91.57% 91.57% 
N 191 191 180 180 180 180 

In addition to the probit model we also used an ordered probit. In this case the 
innovation variable is ordered, taking the values 0 for non-innovators, 1 for new to the 
firm and 2 for new to the market innovators. The results are reported in appendix F 
(Table 3), and confirm the findings of the probit model. The results were very similar, 

                                                        
77 For Models 1-5, we reported marginal effect calculated after probit regression, for Model 6 we reported only the 
coefficients obtained in probit regression as the marginal effects of interaction terms doesn’t have explanatory 
power. 
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(even the of magnitude of the coefficients), however one important difference is that 
with the ordered dependent variable the chemical industry becomes a highly significant 
predictor.  

Endogeneity  
The effect of Board network on firm innovation could results for endogenous reasons. 
One of the main concerns for the endogeneity could be a reverse causality issue, as 
more innovative firms might attract more established directors with more connections. 
To mitigate the reveres causality concerns, we used past network characteristics (2005) 
to estimate effects on a firm’s probability to innovate (in 2008-2010). In the empirical 
literature, using lagged values of social capital variables is a very usual technique to 
control for reveres causality. In terms of timing effect, both theory and empirical 
findings did not indicate how far past network characteristics affect firm’s 
performance. Our findings shows that network characteristics in 2005 have significant 
effects on firm’s innovative performance for the period of 2008-2010.  

Goodness of fit and prediction  
To assess overall model fit we reported the likelihood ratio chi-squared statistics and 
pseudo R squared. Table 9-2 reports chi-square for each model. The significance level 
of all our models for chi-square is in the acceptable range (p<0.001), and indicates an 
acceptable fit. 

 Pseudo R-squared measure attempts to mimic the R-squared measure of linear 
regression model (Cameron and Trivedi 2005), and it reports fitted log-likelihood 
value. This measure suggests the level of improvement of the full model (model with 
predictors) compared to intercept model. Similar to R-squared in linear model it ranges 
from lower (0) to upper (1) bounds. Higher pseudo R-squared indicate the model with 
greater likelihood. In all our models pseudo R-squared is higher than 0.6.  

We also used goodness of fit measure based on percentage of correctly specified 
values, which compares fitted and actual values (see Table 9-2). In our model 
percentage of correctly specified values varied from 71% to 91%. Especially highly 
specified are models with all social capital variables (model 5 and 6 in Table 9-2). We 
have also looked at the ratios of correctly specified observation for both outcomes. 
And in all models for both outcomes ratios of misspecified observations are very low 
(not reported). 

 

9.5 Discussion of results and conclusion  

At the beginning of this chapter we discussed that position in the board network and 
partner’s attributes contributes to firm’s innovative performance. We focus on two 
main dimensions of social capital, network structure and network content. In addition 
we suggest that the right combination of certain network structure with content will 
provide higher benefits for the firms. There are discussions in the literature of the view 
that structure and content will interact in determining innovative performance, but as 
yet there is not a large body of empirical work that addresses it. Our results provide 
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strong support the conjecture found in the literature that network position interacts 
with network content. 

First, our findings indicate that centrality in board network exerted non-linear effects 
on firm’s innovativeness. We further the discussion of Reagans and McEvily (2003), 
which suggest that centrality in network is beneficial when the firm has higher 
absorptive capacity, and we found that past innovative performance positively 
moderates network centrality and significantly increases a firm’s probability to 
innovate.  

Second, our findings clearly show that network sparseness has a strong positive effect 
on innovative performance consistent with prior research (Burt 2000; Rodan and 
Galunic 2006).  According to our results, firms that combine industry heterophily and 
network sparseness in their board network access more diverse knowledge and 
resources, and have higher chances to innovate. This finding is aligned with Rodan and 
Galunic (2006), which shows that knowledge diversity and network sparseness 
generates novel knowledge. Knowledge diversity is more likely to come from structural 
holes, but network sparseness alone does not provide benefits for the firm 
innovativeness. Social capital theory very often assumes that benefits of network 
sparseness are access to more diverse knowledge and information; however it is wrong 
to confound sparseness with benefits of access to diverse knowledge and resources 
(Rodan and Galunic 2006). Our results show that network sparseness has a stronger 
effect with the presence of industry heterophily.  

Third, our findings support our predictions that network resourcefulness (partner’s 
assets) and foreign ties (partners’ export) are important in the context of transitional 
economies to explain firm’s innovativeness. Moreover, the question that we address, 
which network structure is the best for mobilization and actualization of qualities of 
firm’s network, leads us to the conclusion that network sparseness combined with 
knowledge heterophily (industry heterophily) and network closure combined with rich 
assets generate higher advantages for firm’s innovativeness. To test hypothesis 5b we 
used interaction term between structural holes and partners’ export, but it doesn’t yield 
significant results.  

Though we did not find any evidence that foreign ties (partners’ assets) are more 
beneficial when it is combined with network structure, but yet our results strongly 
support that firm’s having ties with export oriented firms has higher probability to 
innovate, regardless of the network position of the focal firm.            

Conclusion 
This study contributes to the literature on board networks by explaining the 
relationship between board network and innovative performance in a transition 
country context. It adds empirical evidence to the discussion of organizational 
diversity, network structure and resources, knowledge and information embedded in 
social ties. Some prior studies show that diversity can constrain firm’s collaborations 
and serve as a potential source of conflicts, it make more difficult the exchange of 
information (Goerzen and Beamish 2005; Chatman et al. 1998), but some studies 
found that diversity had a positive impact on innovation through facilitating more 
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efficient problem solving for the groups and providing new perspectives (Rodan and 
Galunic 2006; Dahlin, Weingart, and Hinds 2005). This study measures diversity from 
the industry perspective, suggesting that experience from different industries can 
contribute to creation of new knowledge; and may also serve as a coping mechanism 
for industry level shocks and eliminate potential competition between the firms in the 
same industry.  

This research also followed the longstanding debate in social capital theory, and 
contrasted the two alternative views of network closure and structural holes. Our 
analyses show that sparseness in the board network offers more information and 
control benefits important for innovation such as access to new knowledge and 
resources. We further the discussion of network structure, as we suggested first to 
measure the quality of partners (network content), and second, to explore more in the 
direction of the combination of network structure and content. Our intent was to 
examine mechanisms by which actors can better mobilize and utilize the potential 
resources available through networks.  

The findings, in particular, point out that network structure matters, but structure 
alone cannot explain the benefits of social capital. What is also important is both the 
actor’s absorptive capacity to exploit further the information, the knowledge available 
through network ties, and the quality of the actor’s network.  

This research has several limitations that are important for the empirical results. First, 
we have collected data of firm’s innovation only for one period, which does not allow 
us to use more robust models such as panel data models. Second, we discuss the 
context of transitional countries, but eventually we collected data only on Armenia. It 
would be very important to continue the analysis in other countries, so we can 
compare the role of board network in explaining firm’s innovativeness. The limitation 
we have faced is that board network data was available only until 2005. We tried to 
collect data through the survey, but information on personal data has been very 
challenging. Another limitation of the study is that we used one-mode projection of 
the board network data, and hence we did not include board members’ in our analysis, 
and again the reason was limitation of the more detail data on board members.  

  



176 

Appendix E: Results of probit and ordered probit models  

Table 1: Results of probit models (marginal effects at mean of variables) 
  Model 

1 
Model 

2 
Model 

3 
Model 

4 
Model 

5 
Model 

6 
Model 

7 
Model 

8 Model 9 
 Marginal effects at mean  
Log(employ
ment) 0.01** 0.1*** 0.08** 0.07** 0.07** 0.07** 0.1*** 0.1*** 0.2*** 

 (0.03) (0.05) (0.03) (0.03) (0.04) (0.03) (0.05) (0.05) (0.05) 
Region 
dummy -0.07 -0.17 -0.12 -0.14 -0.13 -0.11 -0.13 -0.14 -0.18 

 (0.09) (0.14) (0.1) (0.1) (0.1)     (0.1) (0.15) (0.15) (0.15) 
Service  -0.4** 0.09 -0.4** -0.5** -0.5** -0.5** 0.05 0.03 -0.1 
 (0.16) (0.23) (0.18) (0.18) (0.19) (0.18) (0.24) (0.23) (0.25) 
University 
dummy 0.5*** 0.7*** 0.6*** 0.54** 0.6*** 0.6*** 0.6*** 0.6*** 0.7*** 
 (0.20) (0.21) (0.21) (0.21) (0.22) (0.23) (0.24) (0.21) (0.23) 
Average 
sales 0.07 0.4*** 0.3*** 0.3*** 0.3*** 0.3*** 0.3*** 0.3*** 0.3*** 
 (0.08) (0.11) (0.1) (0.1) (0.1) (0.1) (0.1) (0.1) (0.09) 
Absorptive 
capacity 

 1.3*** 1.1*** 1.2*** 1.2*** 1.2*** 1.4*** 1.2*** 1.2*** 

  (0.12) (0.13) (0.14) (0.14) (0.14) (0.2) (0.18) (0.15) 
Degree   0.1** 0.2*** 0.3*** 0.2*** 0.3*** 0.3*** 0.3*** 
 

 
 (0.02) (0.06) (0.07) (0.07) (0.07) (0.07) (0.07) 

Degree_sq.   
 -.01*** -0.02* -0.02* -0.02* -0.02* -.02*** 

    (0) (0.01) (0.01) (0.01) (0.01) (0.01) 
Cluster. 
Coef.    

 -0.31 -0.4** -0.4** -0.4** -0.4** 
     (0.16) (0.2) (0.21) (0.21) (0.16) 
Constraint      1** 0.78** 0.74** 1.6*** 
 

    
 (0.53) (0.24) (0.26) (0.44) 

IND 
diversity       

0.16 0.28** 0.57** 

 
      (0.2) (0.14) (0.25) 

Partners’ 
assets       

 0.01** 0.02** 
        (0.005) (0.01) 
Partners’ 
export        

 .05*** 
(0.02) 

chi2 21.16 146.8 121.4 12976 131.8 132.4 132.6 132.7 137 
r2_p 0.12 0.554 0.562 0.56 0.57 0.576 0.578 0.58 0.59 
Correctly 
classified  

71.73
% 

91.10
% 70.48% 71.69% 73.49

% 
70.48

% 
89.76

% 
89.16

% 89.76% 
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Table 2: Regression results with interaction term (Reporting of the main coefficient 
effects) 

  Model 11 Model 12 Model 13 Model 15 Model 16 
 Main coefficients  Marginal 

effects  
Log(employment) 0.27** 0.26** 0.28** 0.18*** 0.05** 
 (0.12) (0.12) (0.13) (0.03) (0.03) 
Region dummy -0.41 -0.3 -0.38 -0.17 0.04 
 (0.4) (0.39) (0.38) (0.35) (0.11) 
Service 1.27 2.22** 1.62* 0.35* 0.19* 
 (1.06) (1.03) (0.98) (0.09) (0.07) 
University dummy 1.22 1.503* 0.91 1.86* 0.49* 
 (0.84) (0.77) (0.67) (0.69) (0.29) 
Average sales 0.03 0.08* 0.06 0.08** 0.02* 
 (0.04) (0.04) (0.04) (0.03) (0.01) 
Absorptive capacity 3.15*** 3.63*** 3.37*** 1.8** 0.48** 
 (0.51) (0.53) (0.51) (0.89) (0.12) 
Degree 0.66*** 0.5* 0.49*** 0.27** 0.16** 
 (0.2) (0.29) (0.17) (0.14) (0.06) 
Degree_sq. -0.06*** -0.08*** -0.06*** -0.05*** -0.01** 
 (0.02) (0.03) (0.02) (0.02) (0) 
Cluster. Coef. -1.46* -1.46* -1.46* -3.05** -0.86** 
 (0.8) (0.8) (0.6) (1.02) (0.4) 
Constraint 4.71 -5.31 -5.31 0.47*** 0.08** 
 (5.26) (5.53) (5.53) (0.02) (0.03 
Industry diversity 19.4** 19.4** 19.4** 19.4** 5.14** 
 (0.96) (0.96) (0.96) (0.96) (2.3) 
Partners’ assets 0.07** 0.07** 0.07** 0.07** 0.03** 
 (0.03) (0.03) (0.03) (0.03) (0.01) 
Partners’ exports 0.1** 0.75** 0.1** 0.75** 0.12** 
 (0.05) (0.31) (0.05) (0.31) (0.05) 
Absorp. capacity x degree 0.144*** 0.144*** 0.144*** 0.144*** 0.23** 
 (0.05) (0.05) (0.05) (0.05) (0.06) 
Industry_diversity.x 
Constraint  26.63** 

(11.5) 
26.63** 
(11.5) 

26.63** 
(11.5) 

5.5** 
(2.3) 

Clustering coef.x Partners’ 
assets   0.49* 

(0.28) 
0.49* 
(0.28) 

0.24* 
(0.11) 

Contsraint x Partn.export    0.94 
(0.7) 

0.24 
(0.19) 

Const. -3.03*** -1.35** -0.67 -0.41 -1.35** 
  (0.81) (0.64) (0.54) (0.54) (0.64) 
chi2 138.3 148.2 145.9 149.6 149.6 
r2_p 0.60 0.64 0.63 0.65 0.65 
Correctly specified  90.36% 90.36% 89.76% 90.36% 90.36% 
N 180 180 180 180 180 

 
 
Table 3: Results of ordered probit models:  Results of ordered probit model (reporting 
main coefficient effects) (Innovative performance is ranked) 
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 Ranked Innovation Model 1 Model 2 Model 3 Model 4 
 Main coefficients  
Log(employment) 0.013 0.035 0.022 0.035 
 (0.065) (0.077) (0.078) (0.083) 
Region dummy -0.020 -0.048 -0.004 0.031 
 (0.187) (0.223) (0.234) (0.24) 
Service -0.473** 0.068 0.004 0.093 
 (0.218) (0.269) (0.276) (0.28) 
University dummy 1.84*** 2.096*** 0.085*** 2.36*** 
 (0.391) (0.433) (0.022) (0.46) 
Average sales 0.039** 0.084*** 2.145*** 0.09*** 
 (0.018) (0.022) (0.447) (0.02) 
Absorptive capacity  1.755*** 1.778*** 2.17*** 
  (0.235) (0.241) (0.4) 
Degree  0.306** 0.556* 0.75** 
         (0.130) (0.331) (0.34) 
Degree_sq.          -0.019* -0.035** -0.04** 
           (0.011) (0.018) (0.02) 
Cluster. Coef.   -0.42** -0.19 
   (0.17) (0.413) 
Constraint   0.286 5.31 
   (3.202) (5.13) 

Industry diversity   -0.615 13.6** 
   (0.682) (5.92) 

Partners’ assets   -0.027 0.07** 
   (0.031) (0.035) 

Partners’ exports   0.046* 0.516* 
   (0.027) (0.276) 

Absorp. capacity x degree    0.069 

    (0.089) 

Industry_diversity.x Constraint    16.42** 

    (6.642) 

Clustering coef.x Partners’ assets    0.653** 
(0.321) 

Constraint x Partn.export    0.367 
(0.389) 

Cut1_cons 0.22 1.84*** 2.265 7.997 
 (0.21) (0.402) (3.409) (5.383) 
Cut2_cons 1.55*** 3.58*** 4.058 9.887* 
  (0.23) (0.45) (3.421) (5.405) 
chi2 44.3 113.37 118.82 143.4 
r2_p 0.12 0.35 0.39 0.626 
N 180 180 180 180 

 
Part IV: Conclusion 
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CONCLUDING REMARKS  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  



180 

10.1 Main contribution 

In intending to offer a fresh perspective on the dynamics of economic restructuring in 
transitional economies this study combines an institutional analysis of the process of 
economic transition and firms’ restructuring in Armenia with an in-depth 
microeconomic analysis of growth and innovation of firms. Here we discuss how in 
the countries experiencing intensive institutional transformation, the role and effects of 
social networks on markets differ from the experience of developed countries. In 
addition, our study is the first analysis of Armenian data constructed through extensive 
and archival research. In Chapters 1 and 2 we argue that the institutional environment 
matters in determining opportunities for firms in Armenia, and it is particularly 
significant if we consider firms’ embeddedness in social networks. Social networks 
serve as a mechanism for firms to cope with and overcome uncertainty of volatile 
market conditions. Social networks have been used to compensate for the difficulties 
of market exchange between firms, to access financial resources and to gain 
information. These networks played an important role in knowledge and skills transfer 
and diffusion, as well as in the effectiveness with which firms used new knowledge and 
skills. Firms’ embeddedness in their networks had an impact on the way firms, and the 
whole economy, has restructured.  
The institutional aspect shows how the radical reforms combined with inherited soviet 
past created social institutions: and even though some of these institutions evolve over 
time, many of them were not functioning well to support a market economy. As a 
result firms were placed in the markets without sufficient institutional set-up. In this 
situation the gaps between planned and market economies becomes more evident: lack 
of finance, practices, technological resources and assets inherited form the soviet 
period did not support the economic actors’ smooth transition to the new reality. 
Apart from weak institutional framework, another important factor that characterized 
the Armenian transition was the lack of foreign actors.  
The role of foreign actors in transition economies was very important. The evidence 
shows that foreign-led modernization is more frequent in Central and Eastern 
European countries (socialist block), than in post-soviet countries (former USSR) 
(Radosevic and Sadowski 2007). In general Central and Eastern countries are 
considered as more successful than post-soviet countries, in terms of achieved political 
and economic development. In those countries firms have had more opportunities to 
integrate into more developed European markets. In contrast, the insider model of 
privatization, prevalent in Armenia, as well as lack of political stability in the country, 
did not attract much FDI. Economic experimentation by local firms leads to the 
development patterns that in the literature are called domestically-led modernization 
(Radosevic and Sadowski 2007). The difficulties of Armenian firms to access the state-
of the-art technology, lack of finance and past interdependence with soviet production 
chain, made this process more hazardous. Local firms developed and promoted local 
capabilities through inter-firm networks.  
The importance of networks and linkages we also discussed while analyzing 
transformation of the National Innovation System in Armenia from USSR’s 
innovation system, reflecting rigidities of its centralized features (Chapter 3). After the 
collapse, the symbiotic way of functioning within the USSR’s innovation system 
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created more challenges for a small country like Armenia, which was highly 
industrialized. The interdependence mechanism that functioned well in the soviet 
system did not allow local innovation system to transfer into a national innovation 
system without losing considerable production potential. One of the reasons is that 
Armenian industry was highly dependent on inputs from other USSR republics. Given 
internal and external reasons (ethnic war, the collapse, etc.), Armenian firms could 
hardly survived without the soviet production system. In addition, Armenian economic 
policies were not specifically targeting restructuring or creating its national innovation 
system during the early transition. One of Armenia’s important advantages was high 
human capital, which has not been utilized, and as a result over the years it became 
diminished (the country experienced significant brain drain, aging issues of scientific 
community, lack of research funds etc.).   
Neo-liberal reforms and lack of state policies in promoting the country’s innovation 
system left economic agents alone to find solutions. In this situation pre-existing social 
networks became the only trustworthy channels with which to observe reality, and to 
deal with ambiguity and uncertainties arising with the process of economic 
transformation. The central concern of this study has been to analyze how newly 
privatized firms were able to utilize the local networks, and what kind of value these 
networks provided to those firms. 
One of the important inter-firm networks, which we examined in this thesis, is the 
board members network. A board members network refers to the network formed by 
individual board members who have membership on one or more firm boards. Our 
aim was to develop a conceptual framework and  empirically test the importance of 
board networks for firm performance and innovation. Chapter 4 explores the influence 
of board member networks on firm performance and innovation, and presents a 
conceptual framework for understanding and ultimately predicting the impact of board 
network features on firms in transitional economies. The study considers these 
networks as having an intrinsic business value for firms, known in the literature as 
“social capital”.  
The thesis proposes that “structural” and “content” attributes of board member 
networks are key levers underlying the level of social capital presented by these 
networks for firms. Applying insights from social capital theory, the structural aspect 
of the social capital emphasizes the role of the firm’s position in the network, while 
network content considers attributes of connected firms or the quality of the network 
ties that are also significant factors for firm performance and innovation. This study 
also addresses the topic of how the firms may utilize social capital and which 
mechanisms are most promising for unlocking the value of the social capital.  

10.2 Empirical Evidence 

Primary Data and Research design:  The aim of this study required to design and 
build an extensive database. Construction of the unique database based on primary and 
original data enables us to make new evidence-based statements on the role of social 
networks. We collected and constructed a unique database, which reflects the historical 
change of large post-soviet firms into private firms. The data on board members was 
stored in state archives, and we initiated the process of its extraction from the papers 
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(converting it into electronic version), and additionally, we acquired supporting data 
from Ministry of Revenue, which enabled us to construct a panel dataset for 10 years. 
The first datasets contained the information on 200 firms (Open joint stock 
companies) for the period 2000-2010, which included data on board members, firm 
financial data, industry, and other relevant variables. The second database acquired 
from the Ministry of Revenue provides detailed information on the financial variables 
of the selected 200 firms (the population of all open joint stock companies). We have 
constructed 10 years panel data with these two datasets, and used it for the Part II to 
measure the impact of social capital on firm financial performance. We constructed 
board networks for four years and generated various social capital variables by using 
social network analytical software (i.e., Network 2000, 2001, 2003, 2005).  
For the Part III, to measure the impact of social capital on firm innovation we have 
conducted the first firm’s innovation survey among selected firms, to obtain 
information on firms’ innovation. We have used the data from the first stage (i.e., 
panel data for financial performance) and have combined it with the data collected 
through the innovation survey.  For the board network data we only used the Network 
of 2005 to construct the social capital variables to measure the firm innovation.  
Our empirical evidence is based on the examination of the network of board members 
of privatized large firms, and was presented in Chapters 5, 6 and 9. The first part of 
the analysis focuses on the impact of social capital on firm financial performance 
measured by the firm’s ROA and ROE (Chapters 5 and 6). In the second part 
(Chapter 9), we estimated the impact of social capital on firm’s innovation by applying 
probit and ordered probit models for our empirical analysis, where independent 
variables are firm controls and various social capital measures, and the dependent 
variable was whether the firm has introduced product or process innovation in the 
surveyed period.  
The empirical evidence presented in the thesis shows that social capital embodied in 
board member networks has a significant impact on firm performance and innovation. 
A shared board member appears to serve as a channel for transmission of information 
and knowledge, exchange of resources and assets across firms, which positively affects 
the firm.  
 
Research Questions: We ask two important questions, which are largely unanswered 
in the previous literature:  

- Do the specific focal firm characteristics interact with board network structure to influence 
firm performance (innovative performance?) 

- Do board network structure and board network content interact to impact firm performance 
(both firm financial and innovative performance)?  

We explore the answers for these main research questions in the context of Armenian 
transition. The collapse of the USSR was associated not only with a new institutional 
framework but also new product demand and organizational behavior. During the 
period of economic transition and opening new markets (the old system of market 
exchange disappeared), the old product were considered obsolete and firms in 
Armenian needed access to variety of resources to survive and innovate. On the other 
hand, the highly turbulent environment in Armenia created a lack of any formal access 
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to information and resources, which enhance reliance on trustworthy personal 
networks to gain access to resources and information.  
 
Findings: One of the interesting findings from our empirical evidence is that the 
results show that social capital may have differentiated impact on firm financial vs. 
innovative performance: for example, our results show that network closure is negative 
for firm innovation, while it has a positive impact on financial performance. 
Interestingly, for financial performance, our findings suggest that both structural holes 
and network closure are important. This finding supports our arguments related to the 
transition economies, where firms need pass through re-structuring in order to adapt 
to a new and turbulent environment caused by the collapse of the centralized planning 
system. Market instability and a volatile institutional environment (e.g., 
underdeveloped banking system, limited access to formal financial support) enhance 
the value of reciprocal ties, as they are credible guarantees for market exchange. In this 
case, network closure provides more opportunities for reciprocity. However, at the 
same time, a brokerage position also provides the firm more opportunities to navigate 
and to access resources that others are not able to access, which became more 
important when a firm was seeking new and innovative solutions. Therefore, when we 
measure firm innovativeness, we see that network closure is an impediment as oppose 
to brokerage position.  
One intriguing question is how the case of Armenian transition differs from other 
transition economies. In this regard, we looked at the other studies on transition 
economies.  
The case of Hungarian corporate networks showed that cohesive networks increased 
chances of survival, but that this did not lead to increases in innovativeness (Balázs 
Vedres and Stark 2010; Stark 1991). Salmi (1996) showed that personal interactions 
between top management of firms in Russia complement or even substitute written 
contracts, especially in a period of greater uncertainty, which is coherent with our 
finding that Armenian firms needed more access to financial resources in order to 
prosper. Generalizing, financial borrowing and trustworthiness were a “first aid” 
support mechanism which is more important for firm survival. Existing formal sectors 
for financial borrowing did not create favorable conditions for the development of 
businesses, which was one of the reasons that caused entrepreneurs to look for 
alternative ways for funding. The lack of financial institutions enhanced borrowing 
between firms and the practice of barter exchange, which ultimately stressed the 
importance of closed networks. Closed networks provided trust, monitoring and 
sanctioning opportunities for the firms, and in the environment with no regulatory 
support firms will borrow and lend only if have sanctioning power. In this scenario, 
closed network are more favorable for the firms to access to necessary resources. This 
explanation is also supported by the next findings that rich network content had a 
positive effect. These findings indicate that financial support (from firms linked 
through the boards network) was extremely important for a firm’s financial 
performance.  
By contrast, considering a firm’s creativity and innovativeness, network closure 
constrains and provides redundant knowledge and information. For firm innovation, 
our evidence supports Burt’s structural hole argument, showing that for innovative 
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firms it was essential to access differentiated resources and new knowledge. Although 
financial resources are important for the firm to innovate, access to new knowledge 
and new learning opportunities are the key factors. 
Our empirical evidence suggests that firms’ needs may differ when their goal is either 
to improve their financial or innovative performance. And social networks are used 
differently to maximize their opportunities to reach a certain goal. This notion was also 
supported by Batjargal (2007), when he compares the Chinese and Russian 
entrepreneurship networks. He found that dense networks in China helped to generate 
higher revenue growth and were more beneficial for early stage growth. However, tight 
networks turned into liabilities by blocking the information and resource flows at later 
stage of development (Batjargal 2007). In contrast, Russian entrepreneurs benefit from 
structural holes that exposed them to diverse resources and new knowledge, but the 
cost of monitoring is very high.  
In our understanding, structural holes are costly for firms (e.g., they cannot directly 
control and monitor their behaviour) and don’t facilitate higher trust for financial 
borrowing, and hence have a negative impact on firm financial profitability. An 
interesting observation was found in the Slovenian corporate ownership network, 
where Pahor (2009) 78  shows that in the first period of the transition, corporate 
networks were characterized by increasing clustering and density, while in the later 
period, structural holes were more important. This indicates, that over time with the 
development of external regulatory environment network closure is becoming less 
efficient, instead, the brokerage position is providing more benefits to the firms. 
The third finding that supports this intuition is the effect of the foreign ties on firm 
financial performance, indicating that foreign ties provide more value in terms of 
newer organizational knowledge than financial support. Yet our findings showed that 
foreign and new practices matter more in dense networks, exhibiting network 
externalities, where the value of new organizational knowledge increases with the 
number of users. In the transitional context, that suggests that no matter how efficient 
are new practices, firms will gain more value from adapting them if others adapt and 
use them, and it seems that dense networks provide more opportunities for the  
diffusion of those practices. Hence the value of foreign ties increases with network 
closure.  
Armenia is a small economy and firms with strong social ties may easily gain market 
power and generate profits. Our findings show that when the firm performance is 
measured by its financial profits, the firm may benefit from the presence of foreign ties 
and network closure. Yet, these two network strategies do not necessarily lead to being 
innovative. In order to be innovative, firms must possess different types of resources: 
in a transition economy, more innovative firms or “non-Soviet-mentality firms” are the 
ones who took the risk and passed through faster restructuring and organizational 
changes. In this case, we have found that social networks, or more precisely, structural 
holes serve as a mechanism to support organizational change and to enable firms to 
innovate, which might not lead to short-term profitability. This finding may indicate 
that firms may require different types of social capital given their intention to improve 
either short-term financial profitability or their innovativeness.  

                                                        
78 See https://emnet.univie.ac.at/uploads/media/Pahor_01.pdf 
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The thesis also presents measures for assessing board network content (e.g., network 
diversity, partners’ assets and export volume) that are shown through empirical 
evidence as important in improving financial performance and innovation. This study 
used different aspects of the firm’s network diversity. Our findings showed that industry 
heterophily has a strong impact on both financial and innovative performance. In a 
comparative study between Russian and Chinese entrepreneurial networks, Batjargal 
(2007) showed that homogeneous networks are more efficient in China, while Russian 
entrepreneurs benefit from heterogeneous networks. The important difference 
between Chinese and Russian transitions was that Russia went through radical 
transformation, which is more similar to the Armenian case. In his study on Russian 
entrepreneurial networks, Batjargal (2003) explained that a firm’s connections with 
different industries provide better opportunities to creatively allocate assets and 
liabilities in order to reduce the harmful effects of environmental uncertainties. In our 
findings we observed the importance of accessing different resources, skills and 
knowledge, which are all highly important for innovation.  

Batjargal (2003) also addressed the importance of network resourcefulness among 
Russian entrepreneurs, but he measured it based on high ranked officials connected to 
the entrepreneurs. In the context of post-soviet transition personal connection may 
help a firm to access more resources and opportunities; however he didn’t find any 
significant effect. In our study we use a similar notion, but we measured network 
resourcefulness based on partner’s financial assets, which appeared to have a strong 
and significant effect on both firm financial and innovative performance.  

In regard to joint effects of network structure and content, our findings suggest that 
indeed two dimensions of social capital have positive effects on firm performance.   

Furthermore, we look at the complementarity between firm’s centrality and its 
absorptive capacity. This intuition was based on the previous literature showing that 
firm absorptive capacity is an important construct for explaining firm innovation, 
underlining the importance of past innovative performance as an indicator for 
knowledge accumulation and providing an incumbent firm a competitive advantage to 
innovate (Schumpeter 1934; Reagans and McEviliy 2003). Our results show that a 
firm’s absorptive capacity (as measured by its past innovative frequency) is important, 
especially when it complements the firm’s connectedness in the board network. 

Our results show that explanatory variables including degree centrality and network 
resourcefulness have different effects on ROA and ROE. This is relatively common 
outcome: finding different results for ROA and ROE is consistent with other studies 
that examine them both. For example Hart and Ahuja (1996) show that an industry 
dummy was not significant for ROA, but was significant for ROE; Li et al. (2008) 
found that among Chinese firms firm size is significant and negative for ROA and 
ROE, but financial leverage was significant and negative for ROA but significant and 
positive for ROE, while firm age was a not significant predictor for either of them. 
Although these two variables both measure firm profitability, ROA indicates how 
efficiently a firm manages the use of its assets to generate profit, and ROE measures 
the profitability of equity investments. But it is also easy to distort this measure – a 
company can buy its shares and reduce its equity, which will increase ROE. In terms of 
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ROA, we find different returns on assets given industry specification. Some industries, 
such as manufacturing typically use more assets than the software industry, for 
instance. Our data shows that firms in the manufacturing sector have higher ROA 
than in the other sectors, while in terms of ROE firms perform better if they are not in 
manufacturing industry. One simple explanation is that of two otherwise equivalent 
firms, the non-manufacturing firm has a lower debt/equity ratio. This could be 
explained by the fact that borrowing opportunities are fewer, and costs higher, for 
non-manufacturing firm. This intuition is also behind the Region dummy’s effect on 
ROA and ROE (the dummy takes the value of 1 for Yerevan, and Yerevan is home for 
main economic activities), indicating that borrowing opportunities are likely to be 
much richer for the firms located in Yerevan vs. outside of the capital city.  

One of intriguing questions is why different social capital measures affect differently 
ROA and ROE. For example, our finding brings an interesting discussion in 
understanding the role of foreign ties and asset-rich partners. Their differentiated 
impact on ROA vs. ROE may indicate that partners’ assets serve rather a better 
opportunity for borrowing, while partner’s exports are a proxy for (or source of) new 
knowledge, and these two affect ROA and ROE differently. Our findings suggest that 
partners’ assets have a significant impact on ROA and ROE, but also showed that 
network closure combined with asset-rich partners is significant for ROE but not for 
ROA, which may ultimately indicates that rich partners influence firm’s borrowing 
opportunities rather than efficiency.   

The differentiated effect of social capital on ROA and ROA we can discuss in two 
main ways:  

1. When a firm has access to additional financing through its social networks 
2. How  efficiently a firm is using its financial resources 

Social network structure and asset-rich friends may indicate that a firm has higher 
chances to access to additional finical resources. Yet, in order to have higher return it 
should efficiently use its resources. We have found diverse effects of network closure 
and structural holes on ROA and ROE. One possible way to interpret these results is 
to look at the borrowing aspect and forming a debt. A firm in a closed network had 
higher chances for borrowing from its “friends”; in this case it will form a debt, which 
will make its ROE higher than its ROA.  

Yet, the important question is how a firm is using its financial resources to secure 
higher profits. If a firm is using its borrowings to produce extra profit then it will have 
higher ROA than ROE. Our findings shows that network closure had a negative effect 
on ROA, which means that even a firm may have access to funds it may not necessary 
use them efficiently. However, when access to funds is combined with other attributes 
such as partner’s export or regional homophily, which may indicate that firm has also 
access to particular market knowledge, then the firm has high possibilities to invest and 
utilize its borrowings efficiently. Shortly, the negative effect from network closure may 
be partially offset by the resources that partners have such as being regionally 
connected and having access to partner’s exports, which helps a firm to navigate better 
in the market economy. While our finding that being closely connected and having rich 
network provide higher chances for borrowing, and yet the firm is not generating extra 
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profits from its financial resources, then it will impact on the increase of the firm’s 
ROE.   

One of our research questions was how different is the impact of the personal network 
on firm success from developed to developing economies. We have applied social 
capital theory, which developed the arguments how personal networks are an 
important source for generating value for the firms, but this theory didn’t indicate any 
differences driven by the countries’ contexts. Although we have applied the social 
capital theory in the transition context, many arguments of its positive effects are 
applicable to developed economies as well. Indeed, a social network may serve as a 
powerful tool in all economies. However, there is a difference: in developed 
economies, where the formal institutions are legitimate for all economic actors, social 
networks are rather complementing and supporting the efficiency of formal 
institutions, simply providing some additional value. In contrast, social networks in 
transition economies are substituting the formal (and not legitimate) institutions, 
serving sometimes as the only tool to successfully perform in the uncertain 
environment. The type of social interactions typical for former-Soviet countries such 
as blat or moy krug (Ledeneva, 2000) have a strong sanctioning and reciprocity features, 
but are more directed towards short-term survival and profits. Although this type of 
social network helped firms to generate financial gains in the transition period, they 
weren’t very efficient for firm innovation. Instead, mechanisms through which 
innovative firms utilize their social capital are more similar to developed countries. 
This indicates that when we talk about new ideas, knowledge transfer and learning, the 
firms exhibit networking strategies that are similar to the firms operating in the 
developed economies.  

10.3 Innovation survey 

When we started our research project there were no firm innovation statistics in 
Armenia. Another contribution of the thesis therefore is the first firm-level innovation 
survey for Armenia. The purpose of the innovation survey is to measure the degree of 
innovativeness at the firm level, as well to measure the efforts of the firms devoted to 
innovation. Community Innovation Surveys are based on the Oslo Manual guidelines, 
and are well-established instruments to collect data on firm innovativeness in various 
countries - both developed and developing countries. We followed this approach, 
though making some adjustments to local context (Chapter 7). As we were interested 
in collecting data of firms in all sectors, we chose the instruments that provide data on 
firm innovation that are comparable across all industries. Another important aim of 
the survey was the broader understanding of innovation, as Armenian firms in general 
are not at the technology frontier. Our survey results show that most of the Armenian 
firms were engaged in firm level innovation, with only a few innovating at the market 
or world level.  

The culture of firm innovation differs in developed and developing economies. Salazar 
and Holbrook (2004) mention a few characteristics that differentiate between firms in 
developed and developing countries. In developing countries: 

• Firms have more informal organizational setting in carrying out innovation  
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• Firms undertake fewer R&D projects 
• Innovation is mainly based on the acquisition of equipment 
• Fewer resources are invested in innovation processes and activities 
• Fragmented flows of information within national system of innovation  

One of the critiques of innovation surveys is that often they do not collect data on 
how the innovation system works, and are mainly focused on firm innovation. We 
acknowledge that inter-linkages between actors of National Innovation System are 
important, and address this issue in the survey: we include questions that cover firm’s 
linkages with other type of actors such as universities and public research institutes. 
We also asked questions on how firms chose partners and what is the role of a specific 
type of the partner in the innovation process. Questions on the firm’s collaboration 
cover the important area of learning, and transfer of knowledge and technology 
between different types of actors in NIS. The insights from the Chapter 2 (e.g., 
features of Armenian NIS) also were integrated into our analysis of the survey data.  

The survey results were compared with other countries such as Latin American and 
European countries79 in Chapter 8, though the main focus of the analysis of the survey 
data is to identify the factors that are correlated to the firm innovation in Armenia. We 
carried out multivariate regression to identify significant factors that are correlated with 
firm innovation and the degree of innovativeness.  

Our intention was to depict features of  the Armenian National Innovation both from 
looking at the macro-level changes and reforms (Chapter 2) and utilizing micro-level 
data to understand firm’s innovative mode (chapter 8). Chapter 2 reveals specificities 
of the Armenian transition context and what type of knowledge production mode was 
persistent while transitioning from the soviet system to a new system. Given the way 
the reforms were implemented as well as socio-economic conditions that the country 
was facing at that time, the country could not utilize its full innovation potential while 
transitioning to a new system. For example, Armenia was endowed with highly skilled 
labour which, in general, failed to transfer and update their knowledge and skills to 
match the demand of new market reality. In a similar way, firms largely failed to 
change their behavior to adapt to a new reality mostly failing to learn new management 
styles. In addition, government policies were not addressing the challenges that both 
firms and people were facing. Largely following neo-liberal shock therapy reforms, 
which created higher uncertainty without being backed up with necessary institutional 
and regulatory framework, the country experienced the lost opportunity decades.  

Yet, firms and people were trying to survive and innovate. In chapter 8 we looked at 
the taxonomy of the innovation system from the perspective of persistent innovation 
mode. The taxonomy exercise showed that the Armenian national system consists 
mostly of technology adopters, where the firms are mostly innovating though 
technology adoption and modernization. A lack of strategic and creative innovators 
suggests that the country is slowing down its catching up processes, and may fall 
behind on the global scale. One of the noticeable differences with other European 

                                                        
79 Many Latin American countries have long-standing experience in conducting innovation surveys, and provide a 
good background for comparing their survey results with Armenia’s in the context of developing countries 
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countries was that in Armenia novel knowledge tends to be created in isolation and 
without turning it into formalized IP outcomes. A lack of IP regulations and 
standardization practices may well have been (and continue to be) impeding the 
diffusion of novel ideas and best practices within the country, which also slowed down 
transition processes.   

The analysis of the survey data shows that the firm size (measured by number of 
employees) significantly increases the likelihood that a firm introduces innovation. 
Firm size is also positively correlated with firm R&D performance. Both continuous 
and external R&D are highly correlated with firm innovation. However other non-
R&D activities such as acquisition of machinery and external knowledge are also 
important and increase the likelihood to innovate. This is consistent with Huang et al. 
(2010) analysis of 15 European countries, showing that half of the innovative firms use 
non-R&D activities. Our findings are also consistent with Mairesse and Mohnen’s 
(2005) study indicating that product innovation compared to process innovation more 
often involves R&D, while process innovation often requires participation of external 
suppliers (von Hippel, 1998) and other non-R&D activities such as acquisition of 
machinery and external knowledge.  

Another important finding is that Armenian firms are mostly operating in the 
Schumpeterian creative accumulation domain,80 where incumbent firms have higher 
probability to innovate.  

The firm’s internationalization, measured by its export performance, is associated 
positively with the firm’s decision to perform R&D. Chemical firms performed more 
R&D, whereas metallurgy and retail produced more innovations (compared with 
reference category). The firm’s legal structure was significant only for R&D, showing 
that firms with open shareholding (open joint stock companies) are more likely to 
carry out R&D, but there is no significant difference in terms of innovation.  

A large stream of empirical research showed that the use of academic knowledge is 
beneficial for firm innovation and technical change (Acs and Audretsch 2003; Gault 
2015; Spector et al. 2013; Veugelers and Cassiman 1999). Consistent with this finding, 
our data shows that collaboration with universities is a significant factor for firm 
innovation. The surveyed firms only collaborate with local universities, and very often 
this collaboration is in terms of training and internships rather that joint R&D 
collaborations.  

Based on our findings some policy conclusion can be drawn. The most general policy 
advice was drawn from these following preconditions:  

- As firms were left themselves since the transition started, they operate more 
in a survival mode; even if they do innovate it is not a strategic and long-term 
decision.  

- As our survey showed, many privatized firm innovate more in a Schumpeter’s  
accumulative innovation mode and are mostly in an adaptive rather than 
creative stage 

                                                        
80 Gault (2015) discusses the approaches used in two Schumpeterian domains.  
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- Given the necessity of minimizing the soviet heritage and securing fast 
behavioral change among Armenian firms, the creative destruction mode 
might be more beneficial.  

In this case, public programs supporting an entrepreneurial mode and 
strengthening start-up and small firm ecosystem in the innovation landscape might 
enable firms to become more creative and globally competitive. Many countries 
have adopted policies to strengthen the startup ecosystem, which is considered as 
one of the important drivers of innovation (e.g., Grimaldi et al., 2011). 
Government policies can support the development of an entrepreneurial 
ecosystem in Armenia, and by doing this; it will help to reduce practices left over 
from the Soviet system that hamper firm innovation.   

10.4 Contribution to the social capital literature 

Our contribution to the social capital literature we can summaries in the following 
main directions:  

- Distinguishing financial vs. innovative performance with different results  on 
network structure 

- Understanding why there would be different effects of local network structure 
- Arguing that effects might be pronounced in transition economies, and in 

some cases they might differ from the developed economies. 
- Showing how network structure interacts with network content, and how this 

interaction may impact differently firm financial performance and innovation 
- Adding to the literature that diversifies network analysis from alliances to 

boards.  

Our finding indicated that network closure and network sparseness may provide different 
benefits given firm’s performance (financial performance vs. innovation). Our 
discussion incorporates the economic transition context of Armenia in deepening our 
understanding why board network may have different effects on firm performance 
depending how we measure it. In addition, our discussion compares why the network 
role is different from the developed countries (in some cases).  

Our analytical framework provides clear distinctions between measuring board 
network characteristics, content and their interplay in explaining firm performance. 
And our empirical evidence shows that social capital embodied in firm connectedness 
has a significant impact on firm performance. Shared board members serve as a 
channel for transmission of information and knowledge, exchange of resources and 
assets across firms, which positively affects both their innovativeness and financial 
performance. Under some circumstances, gaps in connectedness can actually be 
beneficial for firm performance. For example, if a firms is embedded in a rich network, 
where its partners possess higher financial resources, it is more likely that the firm will 
benefit from the borrowing from its partners if the network is more closed, as 
cohesive network provide higher level trust among its member, they provide 
monitoring and sanctioning opportunities, especially when the legal infrastructure of 
the country will not protect the firms. In support of measuring and utilizing social 
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capital, we contribute measures for assessing network content and provide empirical 
evidence how those measure explain the firm performance. We have also find that 
interaction between network structure and content has significant effects on firm 
performance (we have already discussed it). In addition, our results show that 
interaction between firm’s degree centrality and firm absorptive capacity a significant 
effect on firm innovation, which was earlier found by Reagans and McEvily  (2003)’s 
study. We have continued prviding empirical evidience to support this hypothesis also 
with board network structure.  

An issue of how or whom a firm should appoint as a board member, and what is the 
value of an individual board member for the company is an important topic in 
corporate governance. One practical application of our findings is to provide better 
insights in this direction. We show that the value of an individual board members 
increases if he/she is already connected with other firms. Another important aspect is 
that there is a certain value of a partner firm’s attributes. In line with the studies on 
importance of boards’ compensation, board members education and experience in a 
certain field, we showed that board members’ connectedness has an intrinsic business 
value for firms.  

10.5 Discussion, Limitations and Future Research 

The role of personal networks in the economy is well recognized; however there are 
still some debates how and to what extent personal networks may affect firm 
performance. Management literature has extensively discussed strategic alliances, but 
board networks have received less attention and very often the external political and 
economic environment is ignored. With our framework we were able to demonstrate 
that the interplay between firm, board network and country specific factors all affect 
firm performance, however further research including sectoral and cross-country 
analysis would be very fruitful. Empirical findings from other countries will enrich our 
understanding of the specific features or dimensions of the social capital in various 
country contexts. 
As our main argument was that social capital is easing firm’ access to resources or 
knowledge when the firm is facing institutional or socio-economic uncertainty.  
The exclusion of board members’ individual characteristics is partially related to the 
one-mode network approach we applied in this study. We used a one-mode projection 
of the affiliated network, but in future research, it may be possible to test a two-mode 
network approach and compare the results. As of yet the literature on social networks 
does not provide precise answers how reducing two-mode network into one-mode 
affects the results, and what kind of information we lose in this transformation, or 
whether the loss is significant.  
Discussions related to the importance of the board on a firm’s success are important 
for both policy makers and academic communities. Empirical evidence on how board 
diversity given different socio-economic, demographic, intellectual backgrounds of the 
board members may provide additional benefits to a firm, can strongly contribute to 
this debate. There is an intrinsic value of continuing this line of research for providing 
stronger empirical evidence by applying social capital theory. Social capital approaches 
may enrich the research framework. Further research could investigate the joint effects 
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of board network and board members characteristics on firm’s learning and innovative 
outcomes. Our approach can be applied to other country contexts, and findings can 
provide important insight for policymakers in the field of corporate governance, firm’s 
growth and innovation.  
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Appendix F: The Survey Questionnaire 
INNOVATION AND FIRM’S COLLABORATIONS SURVEY 

 
SURVEY QUESTIONNAIRE 

This survey collects information on your enterprise’s  
Innovations and innovation activities, as well collaborations with other enterprises between 2000 and 2010 

inclusive 
 
Name of the company:  _______________________________ 
Name of the respondent:              ________________________________ 
Job title:                 ________________________________ 
Phone:                 ________________________________ 
E-mail:                 ________________________________ 
Date:                _________________________________ 
 

 An innovation is the introduction of a new or significantly improved product or 
process by your enterprise.  

 The innovation must be new to your enterprise, although it could have been 
originally developed by other enterprises. 

 The questions on innovation activities only refer to product and process 
innovations. 

 Please complete all questions, unless otherwise instructed. 

 

1. ENTERPRISE 
1.1. General information about the enterprise 

 
1.1.1. Name of enterprise  ______________________________________ 
1.1.2.  Established on   ________________________________________ 
1.1.3. Address ________________________________________ 
1.1.4. Postal code _____ _____ _____ _____  
1.1.5. Main activity/industry__________________________________ 
1.1.6. Number of employees __________________________________ 
1.1.7. Number of engineers/scientists ___________________________ 
1.1.8. Ownership: 

Private 
Public Mixed 

National Subsidiary of 
foreign company    

    

 
 
 
 

1.1.9. Legal structure 
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Ltd (LLC) OJSC CJSC Cooperative Sole 
entrepreneur  

     Other  
1.2. In 2010, was your enterprise part of an enterprise group?  

A group consists of two or more legally defined enterprises under common 
ownership. Each enterprise in the group can serve different markets, as with 
national or regional subsidiaries, or serve different product markets. The head 
office is also part of an enterprise group. 

1.2.1. Yes , in which country is the head office of your group located? 
__________________ 

1.2.2. No   
1.3. In which geographic markets did your enterprise sell goods and/or 

services during the three years 2008 to 2010? 
 Tick a box Specify country 

1.3.1. Local / regional within 
Armenia                                                                                

1.3.2. USA    

1.3.3. Russia and others CIS 
countries                                                                                                            

1.3.4. European countries                                   

1.3.5. Middle East   

1.3.6. All other countries   
 

1.4. Which of the above mentioned geographic areas was your largest market in 
terms of turnover between 2008 and 2010?     
 Geographic market 

with largest 
sales/activity 

Share in activity  
(% of sales) 

1.4.1. Year 2008                                                                             __________% 

1.4.2. Year 2009      __________% 

1.4.3. Year 2010   __________% 
 

1.5. Did your company introduce any product or process innovation between 
2008 and 2010? 

1.5.1. Yes  
1.5.2. No , if “No”, go to Section 4. 
1.5.3.  
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2. PRODUCT (GOOD OR SERVICE) INNOVATION 

Definitions: 
A product innovation is the market introduction of a new or significantly improved 
good or service with respect to its capabilities, user friendliness, components or sub-
systems. 
 Product innovations (new or improved) must be new to your enterprise, but 

they do not need to be new to your market. 
 Product innovations could have been originally developed by your enterprise or 

by other enterprises. 
 “New to your firm” Your enterprise introduced a new or significantly 

improved good or service that was already available from your competitors in 
your market.  

 “New to the Market” Your enterprise introduced a new or significantly 
improved good or service onto your market before your competitors (it may 
have already available in other markets). 

2.1. How many product innovation projects did you have between 2008 and 
2010? __________ 

2.2. For each product innovation project please fill in below: 

Type 
(good (G) / 

service(S)) 

Name of 
product/ 
type of 
service 

Who 
developed 

this 
innovation 
(select only 
one option) 

New to the 
market or new 
to your firm?  
(select only 

one option) 

Is this 
innovation 
applied in 
Armenian 
market or 
abroad? 

If abroad 
– where? 

G  S  

 

In-house 
Cooperati

on 
External 

 
 
 

New to 
market  
New to your 

firm 

 
 
Armenian 

market 
Abroad 

 
  

2.3. Using the definitions above, please give the percentage of your total 
turnover during 2010 from: 

2.3.1. New or significantly improved goods and 
services introduced during 2008 to 2010 that were new 
to your market 

_______% 

2.3.2. New or significantly improved goods and 
services introduced during 2008 to 2010 that were only 
new to your firm 

_______% 

2.3.3. Goods and services that were unchanged or 
only marginally modified during 2008 to 2010 
(include the resale of new goods or services purchased 
from other enterprises) 

_______% 

Total turnover in 2010 100% 
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2.4  How frequently your enterprise introduce additional good or service 
innovations: 
 Tick a box 

2.4.1 More than every year                                                                               

2.4.2 At least once a year  

2.4.3 Every two to three years  

2.4.4 Every three to five years                                  

2.4.5 Once for the period of 2000 to 2010  
 
 
3. PROCESS INNOVATION 

Definitions: 
Process innovation is the use of new or significantly improved for the 
production or supply of goods and services. The innovation (new or improved) 
must be new to your enterprise, but it does not need to be new to your industry 
sector or market. It does not matter if the innovation was originally developed 
by your enterprise or by other enterprises. Exclude purely organizational 
innovations such as changes in firm structure or management practice. 

3.1. During the three years 2008 to 2010 did your enterprise introduce: 
 Yes No How 

many 

3.1.1. New or significantly improved methods of 
manufacturing or producing goods or services   

 

3.1.2. New or significantly improved logistics, delivery or 
distribution methods for your inputs, goods or 
services 

  
 

3.1.3. New or significantly improved supporting activities 
for your processes, such as maintenance systems or 
operations for purchasing, accounting, or computing 

  
 

If “No” to all, go directly to 
Section 4 

 
3.2. List the new process innovations your company introduced between 2008-

2010 in the following three fields:  
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3.2.1. Improved methods of manufacturing or producing goods or services: 

Describe 
Who developed this 
innovation mainly 

(select only one option) 

New to the 
market or new to 

your firm?  
(select only one 

option) 

Is this innovation 
applied in 

Armenian market 
or abroad? 

If abroad 
– where? 

 In-house 
Cooperation 
External 

 
 
 

New to market 
New to your 
firm 

 
 
Armenian 
market 
Abroad 

 
  

3.2.2. Improved logistics, delivery or distribution methods for your inputs, goods or services: 

Describe 
Who developed this 
innovation mainly 

 (select only one option) 

New to market or 
new to your firm?  
(select only one 

option) 

Is this innovation 
applied in 

Armenian market 
or abroad? 

If abroad 
– where? 

 In-house 
Cooperation 
External 

 
 
 

New to market 
New to your 
firm 

 
 
Armenian 
market 
Abroad 

 
  

3.2.3. Improved supporting activities for your processes, such as maintenance systems or 
operations for purchasing, accounting, or computing: 

Describe 

Who developed this 
innovation mainly 

 
(select only one option) 

New to the 
market or new to 

your firm?  
 

(select only one 
option) 

Is this innovation 
applied in 

Armenian market 
or abroad? 

If abroad 
– where? 

 In-house 
Cooperation 
External 

 
 
 

New to market 
New to your 
firm 

 
 
Armenian 
market 
Abroad 

 
  

3.3 How frequently your enterprise introduce additional good or service innovations: 
 Tick a box 

3.3.1 More than every year                                                                               

3.3.2 At least once a year  

3.3.3 Every two to three years  

3.3.4 Every three to five years                                  

3.3.5 Once for the period of 2000 to 2010  
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4. INNOVATION ACTIVITIES AND EXPENDITURES FOR PROCESS AND PRODUCT 
INNOVATIONS 

4.1. During the three years of 2008 to 2010, did your enterprise engage in the 
following innovation activities: 

 
 

      Yes, amount in AMD No 

4.1.1. In-house R&D: 
Creative work undertaken within your enterprise to increase the 
stock of knowledge for developing new and improved products 
and processes 
(include software development in-house that meets this 
requirement) 

 
 

 ____________ AMD 
 

 
 

 

If yes, did your enterprise perform R&D during 2008 to 2010: 

Continuously (your enterprise has permanent R&D staff 
in-house) 

 

Occasionally (as needed only)                                                               

4.1.2. External R&D: 
Same activities as above, but performed by other enterprises 
(including other enterprises or subsidiaries within your group) or 
by public or private research organizations and purchased by your 
enterprise 

 
_______________AMD  

4.1.3. Acquisition of machinery, equipment and software: 
Acquisition of advanced machinery, equipment and computer 
hardware or software to produce new or significantly improved 
products and processes  

 
_______________AMD  

4.1.4. Acquisition of external knowledge: 
Purchase or licensing of patents and non-patented inventions, 
know-how, and other types of knowledge from other enterprises 
or organizations for the development of new or significantly 
improved products and processes 

 
_______________AMD  

4.1.5. Training for innovative activities: 
Internal or external training for your personnel specifically for the 
development and/or introduction of new or significantly 
improved products and processes 

 
_______________AMD  

4.1.6. Market introduction of innovations: 
Activities for the market introduction of your new or significantly 
improved goods and services, including market research and 
launch advertising 

 
_______________AMD  

4.1.7. Other: 
Other activities to implement new or significantly improved 
products and processes such as feasibility studies, testing, routine 
software development, tooling up, industrial engineering, etc. 

 
_______________AMD  
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If “No” to Questions 4.1.1 and 4.1.2, go directly to Section 6 

4.2. Does your company provide trainings to your employees? 
4.2.1. If “Yes”, please describe: 

Describe  In which area is 
it? 

Is it regular 
or 

occasional? 

How is it 
financed? 

Where do 
your trainers 

from? 

  Regular 
Irregular 

 
 

Internal 
External 

 
 

Internal 
External 

 
 

4.2.2. If “No”, please state which kind of trainings would you like to get? 
 ______________________________________________________________________ 
 
4.3. During the three years 2008 to 2010, did your enterprise receive any public 

financial support for innovation activities from the following sources? 
 Yes No 

4.3.1. Funds from government (loans, grants, etc.)   

4.3.2. Funds from financial companies (bank loans, venture capital, etc.)   

4.3.3. Funds from supranational and international organizations (EU, 
etc.)   

4.3.4. Funds from related companies (subsidiary or associated 
companies)   

4.3.5. Funds from other (non-financial) enterprises   

4.3.6. Other sources   
 
5. R&D ACTIVITIES 

Definition: 
Research and experimental development comprises creative work undertaken on a 
systematic basis in order to increase the stock of knowledge. Any activity classified as R&D 
is characterized by originality. Investigation is a primary objective. 

 
5.1.  Do you conduct regular R&D activities in your company? 

Yes, intensively Yes, regularly Rarely No 

    

5.2. Do you cooperate with R&D institutions? 
 Yes, intensively Yes, regularly Rarely No 

    

If “yes”, which institutions 
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5.3. What was the total amount spent on R&D by your company between 2008 and 
2010? 

2008 2009 2010 

_______________AMD _______________AMD _______________AMD 
5.4. Size of the R&D team: 
5.4.1. What is the total number of scientists and engineers working in 

your company? __________ 

5.4.2. Can you provide the breakdown by category 
(Ex. Software developer, Biologist, Mathematician, Mechanical 
engineer, Physicist, Civil Engineer, Telco engineer….)  

5.4.2.1. _____________________________ ____________ 

5.4.2.2. _____________________________ ____________ 

5.5. Involvement in R&D activities: 
5.5.1. What number of scientists and engineers are 

permanently engaged in R&D activities? _______________ 

5.5.2. Are there any inventors working at your company? Yes          No  

5.5.2.1. If “Yes”, how many?  _______________ 

5.5.2.2. If “Yes”, in which field? _______________ 

5.5.3. What is your employees’ motivation to innovate? 

___________________________________________________________________ 
 

6. COOPERATION AND COLLABORATIONS 

6.1 Does you enterprise have board of directors? Yes          No  

6.1.1 If “Yes”, how many?  
6.1.2 Please list the names of board members 

_______________ 
 

Name and Surname 
of board directors/ 

owners 

Shares of the 
company (%) 

 

 
Year   

 
 
 

Nationality If abroad – 
where? 

        
 
 

Definition: 
With which institutions did your enterprise set up collaborations/ cooperation alliances 
since 2000. Mention the most significant collaboration agreement. Please, consider all 
possible sorts of partners such as firs, universities, research institutes and others: 



201 

6.2 Please indicate the type of innovation co-operation partner by location 

  
6.3 Which type of co-operation partner did you find the most valuable for your enterprise’s innovation activities? Describe.  

 
 

Type of co-operation partner Armenia USA 
Russia, 

other CIS 
countries 

Specify the 
countries 

European 
countries 

Specify the 
countries 

Middle 
East 

Specify the 
countries 

Other 
countries 

Specify the 
countries 

6.2.1 Other enterprises within 
your enterprise group            

6.2.2 Suppliers of equipment, 
materials,  components, 
or software 

          

6.2.3 Clients or customers            

6.2.4 Competitors or other 
enterprises in your sector            

6.2.5 Consultants, commercial 
labs, or private R&D 
institutes  

          

6.2.6 Universities or other 
higher education 
institutions  

          

6.2.7 Government or public 
research institutes            
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6.4 List the name of organizations you had set up collaborations. 
6.4.1 List of organizations in Armenia you are collaborating  

Organization 
in Armenia  

Duration of 
Agreement Purpose  

Why do you 
choose the 

firm? 

How you 
learn 

about the 
firms  

Your 
Expectati

ons  

What was 
you 

outcome 

  R&D 
Produ
ction  
Comm
ercializ
ation 
Other 

 
 
 

 
 

Leader 
in the 
market 
Other/
specify 

 
 

 

Previ
ous 
experi
ence 
Marke
t 
 
Intern
et 

 
 

 
 

 

  

6.4.2 List of organizations in abroad  you are collaborating  
Organization 
abroad/Cou

ntry  

Duration of 
Agreement Purpose  

Why do 
you choose 
the firm? 

How you 
learn about 
the firms  

Your 
Expectat

ions  

What was 
your 

outcome 

  R&D 
Produ
ction  
Comm
ercializ
ation 
Other 

 
 
 

 
 

Leader 
in the 
market 
Other/
specify 

 
 

 

Previo
us 
experi
ence 
Marke
t 
 
Intern
et 

 
 

 
 

 

  

6.4.3 List of Universities and research Institutes  you are collaborating  

University or 
Research 
institutes   

Duration of 
Agreement Purpose  

Why do 
you choose 

the 
University 

/or 
Research 
Institute? 

How you 
learn about 

the them  

Your 
Expectat

ions  

What was 
your 

outcome 

  Gradu
ate 
licensi
ng 
Intern
ship 
Other 

 
 
 
 

Leader 
in the 
market 
Other/
specify 

 
 

 

Previo
us 
experi
ence 
Marke
t 
Intern
et 
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7 SOURCES OF INFORMATION AND CO-OPERATION FOR INNOVATION ACTIVITIES 
7.1 During the three years 2008 to 2010, how important to your enterprise’s 

innovation activities were each of the following information sources?  
Please identify information sources that provided information for new innovation 
projects or contributed to the completion of existing innovation projects. 

Circle the relevant number 

Information source 
Scale: 

1 = Not important 
4 = Very important 

Internal     

7.1.1 Within your enterprise or enterprise group 1 2 3 4 

Market Sources       

7.1.2 Suppliers of equipment, materials, components, or 
software  1 2 3 4 

7.1.3 Clients or customers  1 2 3 4 

7.1.4 Competitors or other enterprises in your sector  1 2 3 4 

7.1.5 Consultants, commercial labs, or private R&D institutes  1 2 3 4 

Institutional sources     

7.1.6 Universities or other higher education institutions  1 2 3 4 

7.1.7 Government or public research institutes  1 2 3 4 

Other sources     

7.1.8 Conferences, trade fairs, exhibitions 1 2 3 4 

7.1.9 Scientific journals and trade/technical publications  1 2 3 4 

7.1.10 Professional and industry associations  1 2 3 4 

7.2 During the three years 2008 to 2010, did your enterprise co-operate on any of your 
innovation activities with other enterprises or institutions?  

Innovation co-operation is active participation with other enterprises or non-commercial 
institutions on innovation activities. Both partners do not need to commercially benefit. 
Exclude pure contracting out of work with no active co-operation.  

 
 
 
 
 

7.2.1 Yes  If ‘yes’ What type of method do you use to collect the information?  

7.2.2 No    
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8 INNOVATION OBJECTIVES DURING 2008-2010 AND IN THE FUTURE 
8.1 How important were each of the following objectives for your activities to 

develop product (good or service) or process innovations between 2008 and 
2010? 

If your enterprise had several projects for 
product and process innovations, make an 
overall evaluation 

 

Scale: 
1 = Not important 
4 = Very important 

(Circle the relevant number here) 

Will this be 
valid for 2011-

2015? 
 

(Tick the box) 

8.1.1 Increase range of goods or services  1 2 3 4 Yes          
No  

8.1.2 Replace outdated products or 
processes  1 2 3 4 Yes          

No  

8.1.3 Enter new markets  1 2 3 4 Yes          
No  

8.1.4 Increase market share  1 2 3 4 Yes          
No  

8.1.5 Improve quality of goods or 
services  1 2 3 4 Yes          

No  

8.1.6 Improve productivity by: 
 increasing flexibility for 

producing goods or services  
 increasing capacity for 

producing goods or services 
 reducing labor costs per unit 

output 

1 2 3 4 Yes          
No  

8.1.7 Improve health and safety 1 2 3 4 Yes          
No  

8.1.8 Other reasons 1 2 3 4 Yes          
No  
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PROTECTION METHODS FOR INNOVATION 

8.2 Between 2008 and 2010 please indicate the importance of the following 
methods to protect innovation in your company: 

Circle the relevant number 

 
Scale: 

1 = Not important 
4 = Very important 

8.2.1 Registration of design 1 2 3 4 

8.2.2 Trademarks 1 2 3 4 

8.2.3 Patents 1 2 3 4 

8.2.4 Confidentiality agreements 1 2 3 4 

8.2.5 Copyright 1 2 3 4 

8.2.6 Secrecy 1 2 3 4 

8.2.7 Complexity of design 1 2 3 4 

8.2.8 Lead-time advantage on competitors 1 2 3 4 

8.2.9 Other 1 2 3 4 
9 ONGOING OR ABANDONED INNOVATION ACTIVITIES FOR PROCESS AND PRODUCT 

INNOVATIONS 

Definition: 
Innovation activities include the acquisition of machinery, equipment, software, and 
licenses;  engineering and development work, industrial design, training, marketing 
and R&D when they are specifically undertaken to develop and/or implement a 
product or process innovation. Also include basic R&D as an innovation activity even 
when not related to a product and/or process innovation. 

9.1 Between 2008 and 2010, did your enterprise have any innovation activities that did 
not result in a product or process innovation because of one of the two reasons 
below: 
 Yes No 

9.1.1 Abandoned or suspended before completion   

9.1.2 Still ongoing at the end of the 2010   

If “No” to 9.1, go directly to 
Section 11 

9.2 For the activities that were abandoned or suspended before completion, please 
describe and give the reason below. 

What projects? What reasons? 
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10 CONSTRAINTS ON INNOVATION 
10.1 How important were the factors below in preventing, stopping or slowing down 

innovation in your firm between 2008 and 2010? 
Circle the relevant number 

 
Scale: 

1 = Not important 
4 = Very important 

10.1.1 Excessive perceived economic risks 1 2 3 4 

10.1.2 Direct innovation costs too high 1 2 3 4 

10.1.3 Cost of finance 1 2 3 4 

10.1.4 Availability of finance 1 2 3 4 

10.1.5 Lack of qualified personnel 1 2 3 4 

10.1.6 Lack of information on technology 1 2 3 4 

10.1.7 Lack of information on markets 1 2 3 4 

10.1.8 Market dominated by established businesses 1 2 3 4 

10.1.9 Uncertain demand for innovative goods or 
services 1 2 3 4 

10.1.10  Other (specify)  _________________ 1 2 3 4 
11 BUSINESSES WITH NO INNOVATION ACTIVITY 
11.1 If this business had no innovation activity between 2008 and 2010, please indicate 

why it has not been necessary or possible to innovate. 
 Yes No 

11.1.1 No need due to prior innovations   

11.1.2 No need due to market conditions   

11.1.3 Factors constraining innovation   

11.1.4 Other(specify)______________________________   
11.2 Please explain in more details the items where you answered yes above.  
12 BASIC ECONOMIC INFORMATION ON YOUR ENTERPRISE 
12.1 What was your enterprise’s total turnover for 2008 and 2010? Turnover is defined as the 

market sales of goods and services (Include all taxes except VAT). 
12.1.1  Year 2008      ______________AMD 

12.1.2 Year 2009 _____________AMD 

12.1.3 Year 2010 ______________AMD 
12.2 What was your enterprise’s total number of employees in 2008 and 2010? 

 

 
12.2.1 Year 2008 _______________ 

12.2.2 Year 2009 _______________ 

12.2.3 Year 2010 _______________ 
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Valorization 
 

In accordance with Article 23 of the regulation governing the attainment of doctoral 
degrees at Maastricht University, this section discusses the valorization opportunities 
of the dissertation.  

This thesis studies the role of social capital in countries experiencing radical 
institutional transformation such as former USSR countries. The study was based on 
historical empirical evidence from Armenia.  

The findings showed that the institutional environment matters in determining 
opportunities for firms in Armenia, and it is particularly significant if we consider 
firms’ embeddedness in social networks. Social networks serve as a mechanism for 
firms to cope with and overcome uncertainty of volatile market conditions. Social 
networks have been used to compensate for the difficulties of market exchange 
between firms, to access financial resources and to gain information. These networks 
played an important role in knowledge and skills transfer and diffusion, as well as in 
the effectiveness with which firms used new knowledge and skills.  

The institutional aspect was presented to show how volatile and newly created market-
supporting institutions were not functioning very efficiently and were not sufficient to 
secure a proper transition from a planned to a market economy given the inherited 
soviet past. As the transition was not smooth and gradual, it has disrupted not only the 
“bad” institutions, but also the “good” ones such as the science and education system 
that Armenia had developed during the soviet past. The thesis discussed that the lack 
of experience and understanding of the soviet past caused lost opportunities while 
creating a new national innovation system.   

Today, when societal transition is a hot topic for both developed and developing 
countries, studying post-soviet experience provides insights on the hidden factors that 
affect the transition such as past experience, people’s mentality and social networks. 
The contexts and conditions may differ from country to country, yet some lessons 
learned from the former-soviet countries can be very useful and applicable for steering 
the transition processes in other countries. For example, in the era of disruptive 
technologies, developed countries are transitioning to a more technological society, 
while some developing countries are passing from closed to market-supporting 
institutional changes (e.g., Cuba, Burma). The examination of former soviet countries 
including Armenia, showed that one of the most important aspects is to understand 
and evaluate the country’s existing potential and create better conditions to secure its 
transformation into a new system (e.g., transformation of National Innovation 
System).  

Neo-liberal reforms and the lack of state policies in promoting the country’s 
innovation system left economic agents alone to find solutions. In this situation, pre-
existing social networks became the only trustworthy channels with which economic 
agents were able to observe reality, and deal with ambiguity and uncertainties arising 
with the process of economic transformation. The central concern of this study was to 



224 

analyze how newly privatized firms were able to utilize the local networks, and what 
kind of value these networks provided to those firms.  

One of the important inter-firm networks, examined this thesis, is the board members 
network (the network formed by individual board members who have membership on 
one or more firm boards). This study extends the application of social capital theory to 
board networks which were relatively less examined compared to alliance literature. 
Applying insights from social capital theory, the study proposes that “structural” and 
“content” attributes of board member networks are key levers underlying the level of 
social capital presented by these networks for firms. The rationale behind these two 
aspects of the social capital is that there is a value how a firm is positioned in the board 
network levels as well as what are the qualities of the partner firms. In addition, it was 
found that there is a complementarity between a firm’s position in the network and 
certain qualities possessed by its partners. For example, if a firm is embedded in a 
network where linked firms have greater financial resources, the focal firm has a 
greater likelihood of accessing financial support from partners than a firm that is not 
connected to a “rich” network.  

One of the interesting findings is that the analysis shows that social capital may have 
differentiated impact on firm finances vs. innovative performance: for example, our 
results show that network closure is negative for firm innovation, while it has a 
positive impact on financial performance. Interestingly, for financial performance, 
findings suggest that both structural holes and network closure are important. This 
supports arguments related to transition economies, where firms need to pass through 
re-structuring in order to adapt to a new and turbulent environment caused by the 
collapse of the centralized planning system. Market instability and a volatile 
institutional environment (e.g., underdeveloped banking system, limited access to 
formal financial support) enhance the value of reciprocal ties, as they are credible 
guarantees for market exchange. In this case, network closure provides more 
opportunities for reciprocity. However, at the same time, a brokerage position also 
provides the firm more opportunities to navigate and to access resources that others 
are not able to access, which became more important when a firm is seeking new and 
innovative solutions. Therefore, when firm innovativeness is measured, network 
closure is an impediment as it opposes the brokerage position.  

Corporate governance was a new phenomenon in Armenia, and the board governing 
rules and regulations are still under consideration. The results of the studies have an 
implication for the design of these rules. If the board network became too cliquish and 
homogenous in terms of industry, for example, it can induce a big concentration of 
market power in a small number of firms. This will reduce the chances of firm entry in 
the market outside of the “group”. Similarly, if the distribution of betweeness centrality 
became too skewed, there will be a small number of firms that control information and 
resources available through board network. Depending on the structure of the board 
network, it can potentially produce either economic benefits or inefficiencies.  

As the market-supporting reforms in transition economies started with privatization 
reforms which created conditions for unequal distribution of national property and 
wealth, the board directorship can be a useful instrument to soften or harden the 
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further evolution of the power concentration in the economy. In addition, due to the 
weak institutional set-up, board networks were instrumental for the firms in Armenia 
to access various resources they depended on to reduce environmental uncertainty and 
maintain their position in the market. Yet, trough creating better board membership 
rules targeted towards diversity and inclusiveness, it can offset the initial power 
concentration in the economy and create better opportunities for equal access to 
capital and competitiveness.      

The results and the empirical evidence provided by this study can be implemented to 
improve and design better g board governing rules in the transitional countries, where 
the corporate governance is a relatively new institution.  
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Samenvatting 
Doelen  
Dit proefschrift onderzoekt netwerken van bestuursleden, en hun invloed op de 
prestaties en innovatie van bedrijven, en presenteert een conceptueel kader voor het 
begrijpen en uiteindelijk voorspellen van de invloed van bepaalde kenmerken van 
netwerken van bestuursleden op bedrijven in zowel gevestigde als 
overgangseconomieën. Een netwerk van bestuursleden verwijst naar de verbondenheid 
tussen bedrijven in een economie, voortkomend uit het feit dat individuele 
bestuursleden deel uitmaken van één of meer raden van bestuur van bedrijven. In deze 
studie worden deze netwerken geacht intrinsieke bedrijfswaarde te hebben voor 
bedrijven, wat in de literatuur ook wel wordt beschreven als “sociaal kapitaal”. Het 
proefschrift stelt dat “structurele eigenschappen” en “inhoudseigenschappen” van 
netwerken van bestuursleden de belangrijkste hefbomen zijn voor het sociale kapitaal 
van deze netwerken, en hun waarde voor bedrijven. Met inzichten uit de theorie over 
sociaal kapitaal benadrukt het structurele aspect van sociaal kapitaal de rol van de 
positie van het bedrijf in het netwerk van bestuursleden, terwijl netwerkinhoud 
suggereert dat ook eigenschappen van partnerbedrijven belangrijke factoren zijn voor 
de prestaties en innovatie van bedrijven. Deze studie behandelt ook hoe sociaal 
kapitaal door bedrijven kan worden herkend en gebruikt, en welke mechanismen het 
meest veelbelovend zijn voor het benutten van de waarde van dit sociale kapitaal.  

Aanpak 

We hebben paneldata verzameld van 200 bedrijven (openbare naamloze 
vennootschappen), voor de periode 2000-2010, waaronder data over bestuursleden, de 
financiële resultaten van de bedrijven, branche, winst, en andere relevante variabelen. 
Daarnaast hebben we voor een selectie aan bedrijven het eerste bedrijfsinnovatie-
onderzoek uitgevoerd.  

Voor elk jaar hebben we een netwerk van bestuursleden in kaart gebracht, en door 
gebruik te maken van analytische netwerksoftware verschillende variabelen 
gegenereerd voor sociaal kapitaal. Het eerste deel van de empirische analyse richt zich 
op de invloed van sociaal kapitaal op de financiële resultaten van bedrijven, zoals 
gemeten middels de ROA en ROE. In het tweede deel schatten we de invloed van 
sociaal kapitaal op de innovatie van bedrijven.  

Bevindingen en Conclusie 
Uit ons empirische bewijs blijkt dat het sociaal kapitaal dat voortkomt uit de 
verbondenheid van bedrijven een significante invloed heeft op de prestaties van 
bedrijven. Gedeelde bestuursleden dienen als kanaal voor de overdracht van informatie 
en kennis en de uitwisseling van bronnen en middelen tussen bedrijven, wat zowel hun 
innovativiteit als hun financiële prestaties positief beïnvloedt. Onder bepaalde 
omstandigheden kunnen hiaten in de verbondenheid zelfs een positief effect hebben 
op de prestaties van bedrijven.  
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Uit de studie blijkt dat de diversiteit van netwerken, de activa van partners, en het 
exportvolume belangrijk zijn voor het verbeteren van de financiële prestaties en 
innovativiteit van bedrijven (waaronder de mate van vernieuwendheid bij innovatie). 
Als een bedrijf bijvoorbeeld onderdeel uitmaakt van een rijk netwerk, waarin haar 
partners meer financiële middelen bezitten, is het waarschijnlijker dat het bedrijf zal 
profiteren van leningen van haar partners als het netwerk meer gesloten is, daar het 
vertrouwen in andere partijen in samenhangende netwerken groter is, en omdat er hier 
mogelijkheden bestaan voor het monitoren en sanctioneren, in het bijzonder wanneer 
de juridische infrastructuur van het land zelf de bedrijven niet beschermt. Ter 
ondersteuning van het meten en benutten van sociaal kapitaal, dragen we bij met 
maatstaven voor het beoordelen van de inhoud van netwerken, en bieden we 
empirisch bewijs voor hoe zulke maatstaven de prestaties van bedrijven verklaren. 

Verder onderzoek zou zich kunnen richten op de gezamenlijke effecten van netwerken 
van bestuursleden en de eigenschappen van bestuursleden op de leer- en 
innovatieresultaten van bedrijven. Onze aanpak kan worden toegepast in de context 
van andere landen, en de bevindingen kunnen belangrijke inzichten bieden aan 
beleidsmakers op het gebied van corporate governance, bedrijfsgroei, en innovatie.  
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