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Intellectual capital (IC) is evolving. Guthrie et al. (2012) state that IC is moving through several stages. While the first 
two stages focus on building a shared definition of IC and testing its relevance for value creation, the third stage offers 
a more managerial perspective, with some authors that push academics to “get their hands dirty” in IC practice 
(Dumay and Garanina, 2013). The more recently fourth stage of IC (Secundo et al., 2016) claims a broader perspective 
of the value creation process including the environmental and social value (Wasiluk, 2013, p. 103). Therefore, several 
authors extend IC’s boundaries into a wider ecosystem (Secundo et al., 2016) that includes communities (Käpylä et al., 
2012) and requires new ways of measuring the value created in this term (Bardy and Massaro, 2013).  
 
Interestingly, within this context, a growing critique of current IC literature is emerging. While statistical analyses are 
still possible in the third and fourth stage of IC (Massaro, Dumay and Bagnoli, 2015), there is a call to develop a more 
critical research that questions established conclusions (Mouritsen, 2006) using rigorous methodologies (Massaro, 
Dumay, et al., 2016). Additionally, the development of a critical approach to IC research (Alvesson and Deetz, 2000), 
requires the development of studies that consider the specificities of the research context. For example, the public 
sector requires specific studies that do not simply translate models and theories developed in the private sector 
(Garlatti et al., 2014; Massaro, Dumay and Garlatti, 2015). Similarly, the field of Small and Medium Enterprises 
(Massaro, Handley, et al., 2016), and knowledge intensive firms (Massaro et al., 2012) require specific attentions 
avoiding to purely translate models and theories developed in other contexts (e.g. big companies).This special issue 
(SI) reflects this growing debate on IC research.  
 
The first two papers of this issue of EJKM reflect the development of a broader perspective on IC. The paper by Al-
Maadeed and Weerakkody (2017) develops a conceptual model that addresses the main determinants of a 
Knowledge-Based Economy (KBE) development at a national level. The paper starts with a systematic literature review 
used to learn from advanced economies’ practices in KBE development. The paper highlights KBE main pillars, drivers, 
and process. The conceptual model proposed in the paper outlines KBE main determinants and enables to guide 
practitioners and decision makers in developing KBE frameworks at a national level. 
 
The paper by Tsakalerou (2017) focuses on the topic of emotional intelligence competencies as antecedents of 
innovation. According to the author, team leader’s emotional intelligence impacts new product outcomes. First, the 
paper develops a small pilot study designed to assess the way group member emotional competencies impact the 
success of the innovation process in the presence of moderating factor such as project complexity. Second, the results 
of the pilot study are re-tested using a larger sample of engineering and management individuals. Results focus on the 
relationship between individual emotional intelligence competencies and collective emotional intelligence continuum. 
 
The other three papers reflect the development of a more critical perspective within IC scholars. The paper by 
Urbanek (2017) analyzes the problems of IC measurement and proposes a new method, that the author labels as 
Intellectual Capital Efficiency Ratio (ICER). The article analyzes the links between the ICER and other measures of 
performance. The research uses an unbalanced panel time-series sample of 19 companies on a 72-year observation 
from the food industry sector listed on the Warsaw Stock Exchange between 2011-2014. This study reveals a strong, 
significant and positive relationship between the ICER ratio and traditional measures of performance such as the 
return on asset (ROA), the return on equity (ROE) and the price on equity (P/E). 
 
The paper by Kamaja et al. (2017) focuses on the sector of Dynamic Distributed Software Development (DDSD) in 
environments that demand high operational excellence, innovativeness, and other intellectual properties. The paper 
presents the results of a research project developed in collaboration with three universities and four ICT service and 
software companies in Finland. The results of the paper conceptualize productivity of DDSD operations. Additionally, 
findings develop an evaluation framework based on individual, team and organizational levels with dynamic IC tested 
with practical trials. 
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The paper by Chiucchi et al. (2017) focuses on the skeptical positions of IC reporting. As the authors state scholars 
need to investigate the use of IC reports “in practice” to understand whether IC reporting is something relevant or just 
a “managerial fashion.” The aim of the study of Chiucchi et al. (2017) is to explore if, how, and why companies use IC 
reports and when reporting practices do, or do not, stabilize. The paper proposes a field study approach based on the 
analysis of 7 companies adopting a longitudinal perspective. Results of the study show that the fate and the 
stabilization of IC reporting practices depend on the interest, satisfaction, and culture of the sponsor and project 
leader. Finally, technical and organizational issues related to the production of the IC indicators and their backward 
looking characteristic can influence the stabilization of IC measuring and reporting practices. 
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Abstract: Knowledge-based economy has recently gained an increasing attention in developed countries, however, understanding 
the main determinants of KBE development at a national level appeared to be neglected. Therefore, this paper tends to develop a 
conceptual model that addresses the main determinants of KBE development at a national level in which could accelerates the 
growth of national asset value and leads to national competitive position. Therefore, a systematic literature review was conducted 
to learn from advanced economies’ practices in KBE development and highlight KBE main pillars, drivers, and process of KBE 
function. The review reveals that :(A) development of human capital and maintaining the value of knowledge asset are the ultimate 
function(s) of KBE, (B) Learning, education, ICT and innovation are the main pillars of KBE, (C) knowledge management is the 
process underpinning KBE function, and (D) beliefs and intentions are the main endogenous drivers of individual’s commitment to 
KBE ultimate functions. The findings show that the determinants of KBE development at a national level are: (1) the consideration 
of KBE characteristics, (2) the consideration of country position, and (3) the consideration of effective knowledge management 
process that acknowledges KBE function(s), however the cognitive leadership is the enabler to achieve KBE ultimate function via its 
main determinants. The conceptual model proposed in this paper outlines KBE main determinants and enabler to guide 
practitioners and decision makers in developing KBE framework at a national level. 
 
Keywords: Knowledge-based Economy Model, Knowledge-based Economy Main Determinants, Enabler, Sweden, Finland, 
Denmark, Strategic Management, Knowledge Management, Cognitive Leadership, Knowledge based economy’s theoretical 
paradox. 

1. Introduction 

Based on Lisbon Agreement 2000, the European Union (EU) set a strategic goal in 2002 to achieve an advanced 
competitiveness position worldwide as a Knowledge-based economy (EU Lisbon Agreement 2000) (Hervás Soriano and 
Mulatero, 2010). Although it has become undoubtable national target, its functions, indicators, and implementation 
approach are frequently disputed by literature. The ultimate function of KBE, suggested by scholars, swings around 
different indicators: wealth generation and economic growth (Johansson, 2010; Leydesdorff, 2006), scientific 
knowledge and novelty production (Etzkowitz and Leydesdorff, 2000; Leydesdorff, 2006), or human development and 
employment growth (van Oort et al., 2009). Although some studies address multiple ultimate functions of KBE 
(Leydesdorff, 2006), there is always a room for bounded rationality in the identification of KBE ultimate functions and 
its reflective indicators. In addition, sequential order is hardly highlighted by literature when multiple ultimate 
functions are indicated. For example, in the Triple Helix theory ( Etzkowitz and Leydesdorff, 2000; Leydesdorff, 2006), 
the addressed main functions of KBE are: (1) the generation of economic wealth, and (2) the generation of scientific 
and technological novelty, while (3) locally controlling the two functions at a system level. However, the sequential 
order of these functions is hardly indicated within the Triple Helix theory context. 
 
 Furthermore, the integrated form of KBE implementation process that would lead to KBE ultimate function(s) is 
barely addressed in the literature. Therefore, addressed indicators by literature are debated to be sufficient as a guide 
for policy makers in the field of KBE development and implementation (Sharma et al., 2013). For example, some of 
suggested indicators to economic growth are e.g. commercial knowledge or GDP (Johansson, 2010), while to 
employment growth, are e.g. investment, wages, income, and density of knowledge worker (Oort et al, 2009). 
Moreover, some suggested indicators by OECD are related to country readiness for KBE development e.g. internet 
usage per capita, R&D expenditure, ICT infrastructure Expenditure (The World Bank, 2012; World Bank Institution, 
2007), however, the indicators related to expenditure would be irreflective to KBE ultimate function(s) unless its 
effectively allocated and utilized in a strategy focused process that is integrated across institutions to serve KBE 
ultimate function(s). 
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Furthermore, some scholars acknowledge human capital and human development as ultimate function of KBE 
(Curwell et al., 2005; Knight and Routti, 2011; Powell and Snellman, 2004; Yigitcanlar and Lönnqvist, 2013). Following 
this argument suggests that expectations of returns on KBE ought to be sat in the long run, since the nature of returns 
on human capital development is mostly strategic which requires, most importantly, investment of time in addition to 
other financial, and effort investments.  Thus, developing well identified reflective indicators that are beyond 
immediate financial and economic indicators is essential for KBE development. For example, during an education 
process of a child, as a part of human capital development, the focus would be more on ensuring suitable 
environment, facilitation, and knowledge utilization. Thus, the focus would be on a reflective approach to KBE 
characteristics and effective implementation of its ultimate function(s), rather than developing indicators to assess 
immediate financial returns against the child’s learning process. Therefore, this paper tends to fulfil the need for 
deeply understanding the practicality of KBE function(s) and identify the main determinants of KBE development by 
highlighting the main pillars, process, and drivers, and identify the ultimate functions(s) of KBE that could accelerate 
the growth of national asset value and leads to national competitive position. A conceptual model is proposed in the 
paper in the light of KBE characteristics, the country position, and the main process underpinning KBE function(s). The 
model attempts to provide guidance for policy makers in the field of developing and implementing KBE strategies at a 
national level.  
 
To achieve such objective, a systematic literature review was conducted for three selected countries, Sweden, Finland, 
and Denmark, which are considered as leaders in KBE, to better understand their KBE models and frameworks. This 
was followed by studying the theories associated with KBE emergence in the literature, and to propose a conceptual 
model of the main determinants of a KBE framework at a national level. The model considers KBE characteristics, the 
country setting, and knowledge management process as the main determinants of KBE framework at a national level, 
and cognitive leadership as a main enabler to effectively implement these determinants. 

2. Methodology 

A systematic literature review was conducted to understand the main determinants of KBE development via 
identifying the main pillars, drivers, and processes that are addressed by the literature in KBE domain in selected 
countries. The focus in this study is on the countries: Sweden, Finland, and Denmark based on the selection criteria 
which were based on the World Bank Knowledge Economy Index Ranking 2012 of the three highest ranked countries 
in the world. The search was conducted in Scopus and institutional databases, and focused on journal articles that 
were relevant to KBE practices in the selected countries. Thus, the selection of keywords followed the same focus i.e. 
in each search, key phrases e.g. ‘knowledge based economy’ were developed and used with a selected country name. 
Thereafter, thematic analysis of the literature was conducted to filter journal articles based on their scope of 
contribution to KBE development. The search of the Scopus database returned 74 papers, 43 of which were redundant 
and 31 were relevant, while the institutional library search result 2,153 papers, 2,019 of which were redundant and 
134 were relevant. These assessments were made by skimming the articles’ titles, abstracts, and conclusions. A 
second filtering process was adopted by in-depth-reading of the articles’ main body for further thematic analysis and 
filtration based on focus, and categorised the articles under the classification of KBE pillars, drivers, and processes.  
 
The result from Scopus Database was that out of 31 papers, 22 were relevant (9 were redundant), and from the 
institutional Database out of 134 papers, 70 were relevant (64 were redundant). The redundancy of the papers was 
decided on the level of relevance to the study focus and scope, for example some articles have a technical focus on 
industrial scope when addressing KBE, which is out of scope of this study. The final total of the articles from the first 
and second filtering processes was 92, made up as follows: Sweden 49; Finland 26; and Denmark 17. 
 
The forthcoming sections will provide an overview of the seminal work of KBE definition, emergence, characteristics, 
issues and challenges. Next section provides descriptive overview of the selected countries to draw lessons from their 
practices from the literature review and identify the main determinants of KBE development. 

3. Literature Review 

3.1 An Overview of Knowledge-based Economy Emergence, related Process and Drivers  

The social welfare and economic growth have always been considered as a result of knowledge in which reflects the 
ability to achieve creativity and invention of new products, however theoretical and specialized knowledge has gained 
an increasing attention by the time for knowledge economy (David and Foray, 2002). KBE is defined as: “the 
economies which are directly based on the production, distribution and use of knowledge and information and the 
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role of OECD science, technology and industry policies is to be formulated to maximize performance and well-being in 
such economies” (OECD, 1996, p.7)  
Since the time of post-industrial transformation, the emergence of the knowledge economy has gained conceptual 
and theoretical support and has evolved across time through various eras as perceived by scholars, such as 
information society, knowledge economy and learning economy. However, across these eras, “learning” has been 
perceived as the main process (Archibugi and Lundavall, 2001) and “knowledge” as the essential economic resource of 
the emerged KBE (Barney, 1991). The liberalisation and globalisation of economies have also influenced the change to 
the KBE, and as a result governments and institutions took the initiative to embed KBE to respond to openness in 
markets in knowledge sectors and to enter international competition (David and Foray, 2002; Thurow, 1999). 
 
In the literature, many characteristics of KBE are addressed, however some of the main characteristics of KBE are: (1) 
the increasing importance of human capital  (Curwell et al., 2005; Knight & Routti, 2011; Yigitcanlar & Lönnqvist, 2013; 
Powell and Snellman, 2004), (2) the high adaptation capacity to change i.e. adopt best practices, and technology 
change to reach competitiveness (Benner, 2003; Leydesdorff, 2006), (3) advanced technology utilization (Andersson et 
al., 1990; Curwell et al., 2005; Foss, 2005; Hvidt, 2015; Jones�æEvans and Klofsten, 1997; Knight and Routti, 2011; 
Schienstock, 2007; Schilirò, 2012; The World Bank, 2012; Wiseman and Anderson, 2012; World Bank Institution, 2007), 
(4) firm and institutional heterogeneity (Foss, 2005; Leydesdorff, 2006), (5) collaboration and networking that 
demolish boundaries (Krigul, 2011; Leydesdorff, 2006; Ornston, 2012), and (6) efficiency and productivity in managing 
and utilizing knowledge with strategic alignment (Etzkowitz and Leydesdorff, 2000; Foss et al., 2010). This represents 
knowledge management process which is identified by scholars at both functional and strategic levels (Benner, 2003; 
Hvidt, 2015; Jafari and Akhavan, 2007; Knight and Routti, 2011; Powell and Snellman, 2004; Schienstock, 2007; 
Schilirò, 2012; The World Bank, 2012; World Bank Institution, 2007; Yigitcanlar, 2009a; Yigitcanlar and Lönnqvist, 
2013). 

3.1.1 Knowledge Management Process (KM) 

A considerable number of scholars ascribe knowledge management process (KM) in institutions and organisations as a 
part of KBE at different levels: functional (or operational) level, and strategic level (Leydesdorff, 2006; Sharma et al., 
2012; Powell & Snellman, 2004; Schienstock, 2007). The interaction is vertical between the two levels, functional and 
strategic, while horizontal interaction occur among entities and sectors in collective effort for KBE development 
(Benner, 2003; Powell and Snellman, 2004; Jafari and Akhavan, 2007; Schienstock, 2007; World Bank Institution, 2007; 
Yigitcanlar, 2009a; Knight and Routti, 2011; Schilirò, 2012; The World Bank, 2012; Yigitcanlar and Lönnqvist, 2013; 
Hvidt, 2015 Foss, 2007; Foss, Husted and Michailova, 2010; Krigul, 2011). Therefore, a hierarchical system of control is 
required for a successful implementation of KBE (Powell and Snellman, 2004; Leydesdroff, 2006). 
The Knowledge Management Process at strategic level was addressed by scholars with emphasis on leadership role in 
developing and monitoring KBE at the national level. Some examples of the elements that are related to leadership 
role are: the formulation and development of strategic plans and policies to build and maintain KBE at national level; 
the promotion and implementation of knowledge governance; the motivation and recognition of knowledge workers; 
the creation of social awareness of KBE; and the development of the required infrastructure for information 
technology and knowledge societies (World Bank Institution, 2007; Knight & Routti, 2011; Schilirò, 2012; Yigitcanlar & 
Lönnqvist, 2013; Benner 2003; Powell & Snellman, 2004; Jafari & Akhavan, 2007; Schienstock, 2007; Yigitcanlar, 2009; 
The World Bank, 2012; Foss et al., 2010; Foss, 2007; Krigul, 2010).  
 
Jafari and Akhavan's (2007) findings illustrate the importance of consensus among the different elements, especially 
government policies, public belief, social awareness, culture, and organisational changes. The practical implications of 
successful KM implementation suggest that leadership plays a key role in the change management process. This role is 
through communicating the need for change, and ensuring consensus and alignment in middle management or at a 
functional level such as: knowledge productivity via developing experimentation competencies among agents 
(Johansson, 2010), effective knowledge utilization and allocation (Schienstock, 2007; Sharma et al., 2012; Powell & 
Snellman, 2004), knowledge sharing through networking and collaboration (Benner, 2003; Jafari and Akhavan, 2007; 
Ornston, 2012; Parker, 2004; Peters, 2008), new technology implementation (Powell and Snellman, 2004), and 
managing through the endogenous drivers of knowledge workers.  

3.1.2 The Endogenous Drivers of commitment to KBE function 

There is a growing consensus among scholars as to the importance of endogenous drivers that drive the behavioural 
commitment towards KBE functions(s), human capital development and maintaining the value of knowledge assets; 
examples of these endogenous drives are: beliefs, growth need, survival need, interest, threat, and individual and 
societal values (Andersson, 2006; Curwell et al., 2005; Jafari and Akhavan, 2007; Kostiainen and Sotarauta, 2003; 
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Schienstock, 2007). Furthermore, in the advanced knowledge economies i.e. Sweden, Finland, and Denmark, the 
acknowledged drivers of KBE function are mostly endogenous (e.g. the threat of being left lagging behind, accelerated 
economic advancement and growth, or survival need) especially during the financial crisis. However, the challenge is 
how such endogenous drivers could be managed within KM process context to serve KBE function(s), especially if one 
of the indicated KBE main characteristics is heterogeneity of working agents. In this context, Foss (2005) suggested 
belief management, while Leydesdroff (2006) acknowledged intentions as a main driver of KBE. In particular, KBE is 
acknowledged as a social system (Foss, 2005; Galabova, 2012; Leydesdorff, 2006), and thus reflecting national 
traditions and cultures in building rational policies is necessary to establish a developed KBE. The ideological legacies 
of a nation’s structure represent how parties perceive a KBE and its implications for social and political change. 
Andersson (2006) asserted that: 

‘the process of social democratic revisionism is dependent on past ideological legacies embedded in political language. 
The resilience of notions of security in Swedish discourse can be compared to the centrality of notions of 
competitiveness and individual responsibility in Britain, and these key notions structure the way the parties think of the 
knowledge economy, as well as of its implications for social and political change … these elements – security and 
opportunity, cooperation and competition – inform the notions of safeguarding and renewal as two different notions 
of modernization’ (Andersson, 2006, p.454-455).  

This contributes to the general understanding of endogenous drivers of commitment to KBE function and that KBE 
development requires an integrated form of policy development where it is important to reflect on social and cultural 
considerations. The conceptual model proposed in this paper addresses the practices of belief and intention 
management within the KM process and draws on the institutional and integrated alignment for effective KBE 
implementation.  

3.2 KBE Development at a National level 

Despite the resource allocation and knowledge accumulation levels in developed countries, small countries have 
excelled in the efficiency of resource utilization to develop KBE (Tan and Hooy, 2007). Furthermore, there are 
distinctive patterns among nations in  KBE development, these patterns are linked to a national business system in a 
long term foundation where a specialised KBE from country context and related settings is suggested (Parker, 2004). 
This specialization of KBE at national level leads to an integrated KBE cluster across nations for adding value (ibid.). As 
such, building a foundation of global knowledge from best practices has been addressed by some scholars, who call 
for an identification and a categorisation scheme for best practices of knowledge cities (Ergazakis et al., 2009). They 
consider it an important challenge for future research since such practices has been developed in a knowledge-based 
approach that is specialised for the cities’ context. Recently countries like Sweden, Finland, and Denmark emerged as 
accelerated performers in Western Europe enjoying a strong economic positions and growth, strong public finances, 
and low to modest unemployment (Ornston, 2012). These countries are leading the old economies such as France and 
Germany and exceeding liberal economies such as Britain (ibid.). The reason is that they aren’t based on market-
oriented reform but based on heavy investment in high-quality input (i.e. infrastructure, human capital, and research) 
and knowledge-intensive inputs (ibid.). 
 
The following section provides a brief overview of the leading countries that have been acknowledged as knowledge 
economies: Sweden, Finland and Denmark. These economies have the highest ranking of knowledge economy 
indicators based on the World Bank (KAM) (The World Bank, 2012), and received the greatest attention as a model of 
knowledge societies. Although these countries have similarities of location and population size, that is less than 10 
million; their approaches in KBE development and implementation differ. Thus, it represents a heavy field for learning 
lessons in KBE development and implementation.   

3.2.1 Sweden  

The KBE in Sweden is driven by the productivity of R&D system and various knowledge intensive multinational firms 
(Benner, 2003). Sweden economy is a mixed economy of government interventions and free-market activities and 
known for its advanced sectors of medium-high and high-technology and telecommunications. Furthermore, Sweden 
is well developed as a welfare state more than other European countries. the National system of innovation is 
operating with surplus value at a national level exceeding the total of the regional innovation systems (Leydesdorff & 
Strand, 2013).  
 
The early reorganizing of institutional structure after the economic crises was a critical stage in Sweden’s modern 
policy development of specialized knowledge and focused R&D fields (Benner, 2003). The coordinated system in 
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Sweden explains the recent success in the high technology sectors that depend on new knowledge and a stock of 
industrial competence amongst a high skilled workforce (Parker, 2004). 
Sweden has successfully responded to the new economic system challenges. In 1990s during the financial crises, a 
strict management of financial policy emerged to implement a ceiling on the costs of the welfare state expenditure 
and a stable decentralization of wage bargaining, and the foundations of the welfare system have been fairly retained  
(Benner, 2003). The key lessons learnt are that Swedish system followed the main characteristics of KBE in different 
institutional, economical, and political settings such as high adaptation of market changes that are in favour of the 
Swedish market, human capital development, and policy development in R&D within national strategic choices.  

3.2.2 Finland 

Finland has a leading KBE model known for its world-class standardized policy development in innovation (Ornston, 
2012). Finland’s superior position is mainly in high-technology industries such as telecommunication. Thus, ICT cluster 
advancement is driven by global Finnish telecommunication companies that enrich the country’s market with 
international networking and specialized knowledge development (Schienstock, 2007). The policy development in 
Finland is more focused on firm-cantered innovation policy (ibid.). As a small open economy, it is more exposed to the 
global economic pressure and reform, moreover, the proactive approach of the Finnish economic system maintained 
the country competitiveness (Knight & Routti, 2011; Schienstock, 2007). Consequently this approach has allowed 
Finland to be the first to take advantage of the emerging new techno-organizational pattern, and the Finnish financial 
system to be with a high adaptation capacity to response to change in demand (Ornston, 2012). 
 
The Finnish KBE was perceived as a national program of survival that has been shaped by networking and cooperation 
among social actors (e.g. trade unions, employer associations) (Knight & Routti, 2011; Schienstock, 2007). The 
accelerated performance of Finnish KBE model, and the inspired effective cooperation between industry and science, 
were driven by the threat of being trapped behind. The policy development implications were obvious in the ICT 
cluster, which was strengthened as a national strategic choice to advocate knowledge management deployment, and 
expand knowledge management to traditional sectors (Jafari and Akhavan, 2007) - in addition to policy development 
for high R&D expenditure, and high educated workforce (Schienstock, 2007). Human capital development in Finland is 
through technology oriented education with focus on higher education and tertiary education. The Finnish innovation 
policy has the flexibility to react to new challenges e.g. internationalization and global networking. 
 
The Finish Innovation strategy focuses on building on strength rather than weaknesses, e.g. the aim of the centre of 
excellence programme is to focus on specific field of ICT and biotechnology research in universities to enhance 
knowledge creation and diffusion (Schienstock, 2007). The main challenge faces Finnish KBE model is that it is mainly 
depends on ICT cluster development (Jafari and Akhavan, 2007; Schienstock, 2007), and due to the rapid change in 
technology advancement, high adaptation of market change is required to survive (Schienstock, 2007). However, a 
major threat for the Finnish system is that the ICT cluster is dominated by global telecommunication companies in the 
country, in which if their business fail for any reason, the system could collapse (Schienstock, 2007).  
 
The most apparent KBE characteristics in the Finnish case is the high coordinated model among different actors, 
driven by endogenous driver of national survival need. In addition, the size of the country promotes its proactive 
approach and adaptation to change in the market. Effective networking led by global market players imposed world-
class standardization in the Finnish policy development system and increased the expectations of high skilled workers.  

3.2.3 Denmark  

Denmark is more open to international markets than other countries, and the Danish economy is characterised by its 
orientation towards development of skills and continuous innovation (Parker, 2004). Furthermore, it is ranked as a 
highly organized economy in corporatism and coordination measures. Denmark has less capital-intensive industries 
compared to Finland,  therefore it requires less state intervention (Ornston, 2012). The specialisation in high-
technology strengthened the skill base in the country (Parker, 2004). Denmark can also be distinguished from the 
coordinated model by two characteristics: the negotiated nature of its economic system, and its strong system of 
vocational training (Parker, 2004). 
 
After World War II, the Danish economy has relied on cooperation that focuses on autonomous industry labour 
negotiations to supports more generous social policies.  The utilization of industry-labour cooperation explains the 
achieved success by the knowledge-based investments that support employment growth and reduced deficiencies in 
capital-intensive, high-technology industries (Ornston, 2012). The locally developed and coordinated policies have 
influenced business innovation, and KBE performance, which is characterized by high skilled development and 
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knowledge specialisation in the industry sectors (Parker, 2004). Furthermore, the cooperation among societal actors 
(e.g. trade unions, employer associations) and firms plays a significant role in KBE development (Ornston, 2012). 
Danish education is health and welfare oriented and due to the highly qualified, technically skilled, and well educated 
labour force, Denmark has succeeded in attracting international venture capital, and building high technology sectors 
(Parker, 2004). Furthermore, the state developed system of vocational training to ensure a supply of highly skilled 
workers. This creates a pattern of learning and innovation that depends on personnel and expertise networking. 
Consequently, the levels of knowledge sharing and transfer increased via the interactions of social networks and trade 
associations (ibid.). Therefore, the Danish model is based on human capital development, and coordinated for 
effective networking; same characteristics demonstrated in the KBE models in Sweden and Finland as outlined in 
Figure 1. 

Figure 1: KBE Characteristics Demonstrated in Advanced KBE Models  

              Country 
Aspects 

Sweden  
 

Finland
 

Denmark  
 

KBE leading 
sectors (or 
patterns) 

�y R&D & knowledge 
intensive 
multinational firms 

 

�y Standardized policy 
development in 
innovation 

�y Superior position in 
high-technology 
industries (e.g. 
telecommunication
s, ICT) 

�y Skills development and 
continuous innovation 

�y Highly ranked in 
corporatism and 
Coordination measures 

 

Policy development 
implications �R �R �R 

Human Capital 
development �R �R �R 

Performance 
tracking system �R   

Change Adaptation 
�R �R  

Endogenous 
drivers �R �R �R 

Networking 
�R �R �R 

The Swedish, Finnish, and Danish cases offer several lessons for policy makers, and suggest that the cooperation 
among societal actors (e.g. trade unions, employer associations), and firms continues to play significant role in 
contemporary capitalism even within an increasingly high-technology economy (Ornston, 2012). It confirm that the 
development of KBE is beyond improving a concurrence across nations, it’s rather associated with distinctive patterns 
among nations that are linked to a national business system in a long term foundation (Parker, 2004). Therefore, a 
specialised national KBE is suggested, to attain a KBE integrated cluster across nations in which is adding value (ibid.). 
In relating KBE to countries’ size, the findings from the cases agree with Tan and Hooy (2007) findings: that small 
countries have excelled in the efficiency of resource utilization to develop KBE, and that these countries are not based 
on market-oriented reform and emphasis on investments in high-quality infrastructure, human capital, and research 
in addition to high knowledge intensive inputs (Ornston, 2012). More interestingly, the role of endogenous drivers in 
accelerating performance of KBE was demonstrated by the cases, represented in growth need, survival need, or a 
threat of being trapped behind. 

4. KBE Theoretical Paradox 

Theorists from different disciplines: economics, strategic management, and communication, have developed and 
applied theories to examine the new era of Knowledge Economy. Some theories that have emerged to provide an 
explanation of KBE dynamics are: evolutionary theory of economic change (Dosi, 1982; Freeman et al., 1982; Nelson 
and Winter, 1982), new growth theory (Lucas, 1988; Romer, 1986), national innovation systems theory (Freeman, 
1987; Lundvall, Bengt-Åke, 1995; Lundvall et al., 2002; Nelson, 1993; Nelson et al., 1995), triple helix theory (Etzkowitz 
and Leydesdorff, 2000; Leydesdorff, 2006, 2012), the integration strategy of Knowledge-Based View (KBV) as a 
foundation of the Economic Organization (EO) (Foss, 2005), and the theory of Experimentally Organized Economy 
(EOE) and Competence Bloc (Johansson, 2010). Each theory focuses on a single or multiple dimensions of KBE. Dang 
and Umemoto (2009) classify five theories on a scale of how each theory views knowledge; as an asset, relation, or 
capability, as outlined in figure 2. They also argue that knowledge as a capability would be the most appropriate view 
for a theoretical explanation of KBE in a state and highlight the need for a concept of capability at a national level. 
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However, based on its characteristics, KBE is the outcome of a collective effort (Thurow, 1999). Therefore, the offered 
explanation of KBE dynamics would be, most probably, expected to provide an integrated arrangement of multiple 
views and dimensions rather than a single view or dimension. Thus, in this section we would focus on the theories 
that, to some extent, explain KBE as an integrated system followed by a theoretical discussion on the main findings 
and its implications from strategic management view combined with an economics and communication notions.  

*Figure 2: A classification for emerging theories in KBE suggested by Dang and Umemoto (2009)  
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2000b; 
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2006) 

 

  Technology 
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(Abramovitz, 
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Baskaran and 
Muchie, 2006) 

 National 
Innovation 
System 
Theory 
(Freeman, 
1987; 
Lundvall, 
1992; 
Nelson, 
1993) 
 
 

  

*Source: (Dang and Umemoto, 2009) 

In the evolutionary theory of economic change (Nelson and Winter, 1982), the economy is perceived through an 
evolutionary process, while firms act like living organisms in which their capabilities are heterogeneous (Nelson and 
Winter, 1982). Like ‘‘genes’’ in the living organisms, “firms” capabilities are repeatable ‘‘routines” that occur while 
performing businesses, but whenever it is beneficial, firms will follow other firms’ routines, and thus innovation will 
happen as a call for suggested change(s) to the previously adopted routines (Nelson and Winter, 1982). Firms benefit 
mostly from the continuity of such process when the firms’ capability grows to a higher level, to increase its economic 
growth level accordingly (ibid.).  
 
The KBE is explained in the New Growth theory (Romer, 1986; Lucas, 1988), which includes the change of technical 
knowledge in the traditional production function of the economy from a neoclassical economics view.  The New 
Growth theory explains the causality of conscious economic activities, which are endogenous rather than exogenous, 
in knowledge change. On the other hand, it also highlights the important externalities of knowledge and emphasizes 
on the integration between both effects, endogenous and externalities that could provide knowledge with a 
sustainability advantage for long-term economic growth. 
 
In the context of the national innovation system (NIS) theory (Lundvall, Bengt-Åke, 1995; Nelson and Winter, 1982) an 
innovation system of an economy results from the interactions among various actors, in which it determines the 
process of innovations’ creation, modification, and diffusion in the system. Lundvall (1995) suggests that the actors in 
the innovation system are the concerned organizations of knowledge exploring and searching as well as all related 
divisions of economic and institutional structure such as the financial, production, and marketing systems. However, 
the rational actor for developing the national innovation system and the economy is supposed to be the national 
state. 
 
The Triple Helix theory (Etzkowitz and Leydesdorff, 2000; Leydesdorff, 2006) considers university, industry, and 
government as the main institutions of the knowledge-based economy, and are expected to involve in a double 
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layered network: institutional layer and functional layer. The system’s retention and reproduction require 
recombining and reproducing three functions: (1) the generation of economic wealth, and (2) the generation of 
scientific and technological novelty, while (3) locally controlling the two functions at a system level. The dynamics of 
the whole system are driven by the (a) frequent interaction between the main three institutions as helices and (b) the 
interaction between the two layers: institutional and functional layers. Consequently, the knowledge-based economy 
basically emerged as the three helices of a second order interaction that is resulted from the past compromises 
between functions and institutions (Leydesdorff, 2006). 
 
Foss (2005) suggests to follow an “integrationism” research strategy in considering the strategic theory of the firm for 
the era of KBE, in which he recommends integrating both theories: Knowledge Based View (KBV) (Teece, 2000, p.29) 
and Organizational Economics (OE) (Barney and Ouchi, 1986). Integrating both theories increases their potential to be 
entitled as a strategic theory of the firm in the new era of KBE dynamics (Foss, 2005), since a candidate theory could 
not be considered as a strategic theory of the firm unless it is comprehensive enough to address the four issues: (1) 
the existence of the firm; (2) the boundaries of the firm; (3) internal organization; and (4) competitive advantage, 
while each of the two theories, KBV and OE, covers different aspects of these four issues (Foss, 2005). The principle of 
KBV expressed in the firm’s ability to create, transfer, assemble, integrate, protect, and exploit knowledge asset 
(Teece, 2000, p.29), while OE combines the agency theory and transaction cost economics (Barney and Ouchi, 1986).  
 
In the theory of experimentally organized economy (EOE) (Eliasson, 1988, 1991; Eliasson and Eliasson, 1996), the 
economic growth is embodied in an evolutionary process of discovery, use and selection of knowledge, in which 
uncertainty and unpredictability practically occur in all economic activities. The theory suggests the extremely large 
scale of the information and the bounded rationality of economic actors (Johansson, 2010), while the competence 
blocks theory (Eliasson, 1988, 1991; Eliasson and Eliasson, 1996) is about determining the necessary minimum set of 
agents with competencies that are different yet complementary in which are required for generation and 
commercialization of new combinations. In the competence blocks the key aspect for economic performance is the 
incentive given to the actors by the institutions. The two theories were developed separately; EOE was developed first 
for analysing the economy in a more realistic way compared to general equilibrium theory for example, while the 
competence bloc was developed afterward for studying industrial development via understanding the selection 
process of innovations and firms in an experimentally organized economy (Johansson, 2010). The realization of the 
actors’ bounded rationality, and how it could probably create a decision-making process that is experiments-based, 
provide the foundation for the development of competency bloc thereafter (ibid.). Johansson (2010) suggests the 
integration of the two theories, namely EOE and Competence bloc, to one single theory that focuses on resource 
allocation, namely for new knowledge production and utilization. By linking the theory to Schumpeterian concept of 
new combinations, Johansson (2010) builds a link among individual firm activities, industrial dynamics, industrial 
transformation and macroeconomic performance. 
 
Although the component of knowledge was highlighted in the theories discussed above, they vary in perceiving 
knowledge component. Some theories address knowledge as a capability, while other theories consider knowledge as 
an asset, or networking requirement. Furthermore, some theories view knowledge in more than one view: asset and 
activity, or capability and networking. Moreover, within the integrationism strategy, KBV also has a list of limitations 
as a theory of EO in (1) accounting for the existence of the firm, (2) illustrating economic organization, and (3) 
methodological perspectives represented in the lack of clarifying micro-foundations, modelling heuristics, and the 
forward predictions (Foss, 2005). In the theory of Experimentally Organized Economy and Competency Bloc, the 
contribution of new growth theory basically focuses on knowledge as a source of growth via Research & Development 
(R&D), which is considered as a basic representation of the knowledge production function, economic relation 
between R&D and innovative output (Carlsson and Eliasson, 2003), however, the transformation process of 
knowledge into economic growth is neglected. In addition, EOE and Competence Bloc theory is also limited to the 
private sector and is negative to the ability of public sector to generate value of its own or different subsidies 
(Johansson, 2010), it also limits the underpinning determinants of economic growth to the private property rights of 
institutions-as a competition platform for economic actors. Therefore, EOE and Competence Bloc theory emphasizes 
more on competition rather than cooperation and sharing gains for regional growth. They mainly relate their 
indicators to GDP for economic growth, which is not necessary reflecting the related indicators to the efficiency of 
knowledge management and resource allocation and utilization processes. The same applied to the new growth 
theory where the theoretical scope is mainly related to macro-economics and relate the economic growth to GDP 
calculations, while the scope of the national innovation system focus mainly on the innovation process as a part of KBE 
and not the whole system of KBE at a national level.  
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The conceptual background drives our focus in the following analysis to be on theories that are more related to the 
strategic management field and address knowledge in its theoretical context as an asset, activity or networking 
requirement. Therefore, due to the limitation of different theoretical focus by the theories: new growth theory and 
national innovation system theory, these two theories are excluded from the analysis. In the following section, we 
address the theoretical lens of knowledge component and how it is perceived by related theories to KBE. 

4.1.1 Theoretical lens of Knowledge component within KBE  

The analysis is mainly focus on theories that perceive knowledge as an asset and activity in (1) integrationaism 
strategy of KBE and EO Theories, and as an asset in (2) theory of EOE and Competence Bloc, and as a networking 
requirement in (3) Triple Helix theory. The findings of the analysis in Figure 3 show that despite the differences among 
these three theories in perceiving the component of knowledge within its theoretical context, they all acknowledge 
the process of knowledge allocation and utilization as a main contributor to determine the value of knowledge asset 
that leads to competitiveness.  

Figure 3: Comparison among Related Theories in perceiving Knowledge component, and acknowledging the process of 
Knowledge allocation and utilization. 

                      
                                    Theories 
Theoretical Lens 
 

Integrationaism 
Strategy of KBV and 
EO 

the theory of EOE 
and Competence 
Block 

The Triple helix 
theory 

Knowledge as an Asset �R �R  

Knowledge as a networking 
requirement and outcome 

  �R 

Knowledge as a cost based activity �R   

Knowledge as a utilization activity  

�R 

 

�R 

 

�R 

 
Knowledge is perceived as an asset in both theories (1) Integrationaism Strategy of KBV and EO, and (2) the theory of 
EOE and Competence Block, however in different views. Integrationaism Strategy of KBV and EO perceives knowledge 
as an asset and cost based activity.  It considers that the value of knowledge asset to the firm competitiveness is 
subject to the efficiency of utilization process of create, transfer, assemble, integrate, protect, and exploit knowledge 
asset. The utilization process is also led by selecting cost efficient activities that might involve social relations (Foss, 
2005). While the theory of EOE and Competence Bloc perceives knowledge as an asset (or source) for evolutionary 
process. Its theoretical argument is that knowledge is tacit in its sense, and market experiments is the only approach 
for knowledge to be codified and evaluated as new knowledge, whereas the market opportunities is part of the state 
space of all combinatorial possibilities. Both business opportunities and state space are infinite in the long term based 
on 1) the number of possible combinations, and 2) the capability of state space to expand via learning and exploration 
process. Although the competence bloc that identifies the minimum required set of competencies necessary to 
adequate successful utilization of profitable new combination in the state space, it is worth mentioning that the 
competence bloc is formed naturally in the market by experiments and too hard to be planned (Johansson, 2010). 
 
In the Triple Helix theory, the knowledge base is considered as an “explanadum” rather than as an “explanans” for its 
economic implications as explained by Leydesdorff (2006) and represents a complex system of social relations and 
coordination. Knowledge plays an essential role in codification process of meanings. Its role is also in assessing in 
second layer of codification where commercialization could be involved for ‘Codified Knowledge’. Therefore, a 
knowledge-based system runs in recursive circles operations that are become increasingly selective, in ‘information 
retaining’ process, in each subsequent circle.  The continuity of theoretically informed deconstructions and 
reconstructions assist the development of knowledge base of a social system over time. Thus, a knowledge-based 
economy is always in change due the interaction in different levels (Leydesdorff, 2006). 
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Despite the different views each theory has in perceiving knowledge component, undeniably the three theories 
acknowledge the process of knowledge allocation and utilization within their theoretical context. Integrationaism 
Strategy of KBV and EO considers that the value of knowledge asset to the firm competitiveness is subject to the 
efficiency of utilization process of create, transfer, assemble, integrate, protect, and exploit knowledge asset. 
Moreover, the utilization process is also led by selecting cost efficient activities that might involve social relations 
(Foss, 2005). In the theory of EOE and Competence Bloc highlights the economic concern with resource allocation 
issues represented in a gap of coordination, and considers economic growth as an evolutionary process of discovery, 
use and selection of knowledge. In the Triple Helix theory, the process of knowledge allocation and utilization takes a 
broader concept of network organizing and arrangements. A complex view of dynamics’ interaction is expected to 
occur when three dynamics freely interact in one system, thus Leydesdorff (2006) argues that the layout of 
governance, market, and knowledge production, as three feasible degrees of freedom, could be modelled in terms of 
a Triple Helix of government, university and industry relations. In the geographical dimension, the variable that 
instantiates and organize systems of the model is governance, the main conveyer of economic production and 
exchange is industry, while the role of organizing knowledge-production function is played by universities.  
The following section proposes the conceptual model of the main determinants of KBE development and presents the 
related conceptual and theoretical arguments that would support the different aspects of the conceptual model. 

4.2 Conceptual Model: Main Determinants and Enabler of KBE Development at National Level  

 
Figure 4: Conceptual model of the main determinants and enabler of KBE development at a national level  

Understanding the main determinants of KBE framework at a national level can guide practitioners and policy makers 
to an effective implementation of KBE. The proposed model emphasizes on understanding KBE characteristics within a 
frame of national strategic choices to increase the value of knowledge asset at national level. Furthermore, the 
networking type and strength among main players in KBE ought to be aligned with this strategic frame, therefore, 
Knowledge-based strategies among countries differ (Ornston, 2012). An efficient and effective knowledge 
management process is key to achieve KBE function i.e. Human capital development and maintaining national 
knowledge asset value. To achieve KBE ultimate function, an optimal approach is suggested in the model. The 
approach mainly considers both adopting KBE characteristics and maintaining the national strategic choices related to 
the country position.  This approach provides the lens to view and assess the performance of KBE processes, 
mechanisms, and progress. Therefore, the position of a country in different settings are exposed in the model e.g. 
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economic, political, legal, institutional, infrastructural, and social settings. KBE characteristics need to be 
acknowledged within the country settings to attain knowledge management process efficiency. Knowledge 
management consists of the functions: (1) Development of Competence Bloc, (2) Knowledge allocation and Utilization, 
(3) Belief and intention management, (4) Maintaining connectivity and networking. However, the main enabler for 
achieving KBE ultimate function via its main determinants is cognitive leadership. The conceptual model is outlined in 
Figure 4. 
 
Although financial returns would undoubtedly represent an aspect of KBE outcome, yet the focus on the 
characteristics and the ultimate function of KBE would enable effective development of KBE framework to achieve its 
ultimate function. The important return of KBE that would lead to sustainable financial outcome is human capital 
development, since it is KBE ultimate function (Curwell et al., 2005; Knight & Routti, 2011; Yigitcanlar & Lönnqvist, 
2013; Powell and Snellman, 2004). Achieving KBE ultimate function requires meeting its characteristics and developing 
KBE related key performance indicators around these characteristics. The addressed KBE characteristics in the 
literature vary and differ, however based on the study scope and focus the related KBE characteristics are (1) high 
adaptation capacity, (2) advanced technology utilization, (3) heterogeneity, (4) specialized Knowledge, (5) knowledge 
management productivity and efficiency, and (6) collaboration and connectivity at different institutional horizontal 
and vertical levels.  
 
The country position in different settings is a main determinant of KBE framework to achieve its ultimate function. The 
political settings and country stability can affect the feasibility of developing a KBE or any other economic activity. 
Furthermore, the political relations and mutual interests among countries could draw the networking channels in the 
KBE system. The economic settings such as the natural resources, the financial capital, knowledge capital, mutual 
interests and relations with other countries, trade and Investment (Free Trade and Foreign Direct Investment) have 
their impact on the specialized knowledge portfolio in a country, and on mapping the connectivity and networking 
among institutions with other countries in collaboration events. Furthermore, finding related legal settings enable the 
implementation of KBE processes e.g. HR law and property rights could empower the process of knowledge 
management and knowledge worker. The infrastructural settings reflect the development of a country indeed. The 
availability and advancement of related infrastructure highly impacts KBE implementation. Some examples of the KBE 
related infrastructure are, and not limited to: telecommunication, transportation, scientific facilities for R&D and 
Education. The institutional settings strongly determine KBE framework and function. Institutional mechanisms in 
implementing KM process could indicate the levels of effectiveness in adopting KBE characteristics, However, more 
exposed by other country settings (e.g. political, economic, legal, and infrastructural) that have its impact on the 
institutional setting of a country in adopting KBE characteristics and implementing knowledge management process. 
The institutional setting could be summarised in heterogeneity levels, adaptation capacity, connectivity and 
networking, strategic alliance (Yigitcanlar, 2009b), expectations setting & timeliness  (Leydesdorff, 2006), technology 
utilization, and knowledge management and governance. Furthermore, KBE is considered as a social system by the 
analysis offered by Leydesdorff (2006) and Foss (2005). The social settings in a country could determine the KBE 
framework from different perspectives: ideological legacies, heritage and wisdom, history and lifestyle, religion and 
beliefs, and the openness to other cultures.  
 
Knowledge management is acknowledged as the main underpinning process of KBE ultimate function (Benner, 2003; 
Hvidt, 2015; Jafari & Akhavan, 2007; Knight & Routti, 2011; Schienstock, 2007; Schilirò, 2012; The World Bank, 2012; 
World Bank Institution, 2007; Yigitcanlar & Lönnqvist, 2013; Yigitcanlar, 2009; Powell and Snellman, 2004). Mainly the 
role of KM process in the proposed model is to develop identified competencies aligned with (1) national strategic 
choices to a country position, and (2) the competencies suggested by KBE characteristics such as entrepreneurship, 
R&D, and future oriented mentality that could act in future context (Leydesdorff, 2006). Furthermore, the knowledge 
management role could include knowledge allocation and utilization by ensuring the appropriate specialization for the 
right positions and utilizing the available knowledge asset to fulfil the need in related events. This also could maintain 
connectivity and networking across institutions within and beyond a country borders to maintain mutual interests. 
Authors such as Leydesdorff (2006) and Foss (2005) highlighted KBE as a social system which its successful 
implementation dominated by the individual’s beliefs and intentions. Thus, one of knowledge management function 
in the model is belief and intention management. 
 
Cognitive leadership is defined as the ability to resolve coordination problems by influencing beliefs, in which includes 
both approaches: conceptualization and explanation (Foss, 2005). Foss (2005) highlights the leader’s ability to 
influence on beliefs for revolting coordination issues more effectively compared to other people due to the associated 
privilege to his position in followers’ mind that increases the probability to follow him. The leader’s announcement of 
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the strategic direction is effective in resolving underpinning coordination problems since it creates a belief structure 
that approximates common knowledge (Foss, 2005). 

5. Conclusion 

The lessons learnt from leading economies in KBE implementation, and the theoretical premises based on perceiving 
knowledge component as an asset, activities and networking contribute in drawing this paper’s main argument. This 
paper argues that KBE ultimate function is human capital development to increase the value of knowledge asset at 
national level, knowledge management is the main underpinning process of KBE ultimate function, and  the main 
determinants of KBE development and implementations at a national level are: (1) the consideration of KBE 
characteristics, (2) the consideration of the country position in different settings, and (3) the consideration of 
knowledge management process, while cognitive leadership is the enabler of the three main determinants for 
effective development and implementation of KBE ultimate function. Therefore, the nature of human capital needs to 
be considered in the implementation of knowledge management process via belief and intention management as a 
main driver of KBE function. This calls for cognitive leadership, represented in the ability to resolve coordination 
problems by influencing beliefs, in which includes both approaches: conceptualization and explanation (Foss, 2005). 
Moreover, Leadership is vital in maintaining KBE characteristics adoption in different country settings to ensure 
enabling knowledge management process and empowering knowledge worker within strategic alignment. Therefore, 
setting the key performance indicators around KBE characteristics is more reflective, to KBE ultimate function, than 
the financial indicators such as GDP etc. 
 
The conceptual model outlines KBE main determinants and enablers to guide policy makers in developing KBE 
framework based on national strategic choices for a country’s competitive position. It suggests formulating policies 
and regulations that acknowledges KBE characteristics and national strategic choices in the different settings of a 
country position. This will assist in developing specialized KBE for a country’s national competitiveness, and will enable 
knowledge management process to fulfil the ultimate function of KBE, human capital development. The model 
highlights the role of cognitive leadership, within the addressed context, as a main enabler for achieving KBE ultimate 
function via its main determinants. 
 
Belief and intention management emphasizes on some factors that would have an impact on the efficiency of 
Knowledge Management process. Some factors would act as accelerators (e.g.  transparency and governance, fairness 
in distribution of opportunities, knowledge allocation and utilization) and others would act as a challenge to overcome 
(e.g. KBE heterogeneity). This highlights the relation between KBE and Moral Economy (James and Mcgill, 2016; Knox-
Hayes, 2015) within policy development and implications that promote trust (Adler and Adler, 2001; Zanini and 
Musante, 2013). This relation is subject to exploration for future research. Furthermore, case studies are required to 
empirically validate the proposed conceptual model of KBE development at a national level, the main determinants 
and enablers. 
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Abstract: Innovation is the process of bringing new products and services to the marketplace. The innovation process engages 
mixed teams with personnel from design, engineering, manufacturing and marketing working in tandem at all times. Given the 
complexity of the information flows in such a process, value creation in new product development is almost exclusively based on 
intangible resources. The successful management of intellectual capital has emerged as a key condition for effective organizational 
learning in the innovation process. The study of creativity and innovation has occupied a broad spectrum of experts across the 
fields of behavioral science, human cognition and organizational behavior. Empirical research in the past has provided some 
���À�]�����v������ �š�Z���š�� ���� �š�����u�� �o���������Œ�[�•�� ���u�}�š�]�}�v���o�� �]�v�š���o�o�]�P���v������ �]�u�‰�����š�•�� �v���Á�� �‰�Œ�}���µ���š�� �}�µ�š���}�u���•�X�� �Z�������v�š�� �Œ���•�����Œ���Z�� �Z�}�Á���À���Œ�� �]�v���]�����š���•�� �š�Z���š��
emotional intelligence at the individual team member level may contribute more to creativity in new product development. This 
paper builds upon the results of a small pilot study designed to assess the way group member emotional competencies impact the 
success of the innovation process in the presence of moderating factor such as project complexity. The outcome of this pilot study, 
the design of which is detailed in this paper, indicates that emotional intelligence improves team interactions, facilitates the 
management of intellectual capital and does indeed affect innovation performance. More importantly, the pilot study identified 
distinct differences in the ways individual emotional intelligence competencies behave as antecedents of innovation. This paper 
seeks to illuminate these differences by examining a larger sample of engineering and management individuals and focusing on the 
relationship between individual emotional intelligence competencies and their effect on the collective emotional intelligence 
continuum. 
 
Keywords: Emotional Intelligence, innovation process, new product development, interdisciplinary teams, innovation antecedents. 

1. Introduction 

Innovative businesses thrive by anticipating market trends and needs and responding in fashion with improved 
products or brand-new ones that meet and exceed customer expectations. Creating business growth through 
innovation is considered the most important business challenge today. The introduction of new products or services is 
based on entrepreneurial opportunities (Eckhardt and Shane, 2003) that are triggered by creative associations. 
Creative associations are defined as novel agglomerations of knowledge that are potentially valuable within a 
particular business domain (Ford, 1996). 
 
The product development process evolves sequentially through the phases of identifying opportunities, generating 
and screening ideas, elaborating and testing concepts, and finally developing and market-testing products. Between 
the phases of the process are evaluation tasks or decision points often referred to as gates, where the information 
flows are channelled properly and hard �������]�•�]�}�v�•���~�^�P�}�_�l���^�v�}���P�}�_�•�����Œ�����š���l���v�X���/�v�v�}�À���š�]�À�����‰�Œ�}���µ���š�������À���o�}�‰�u���v�š���]�•���š�Z�µ�•������
knowledge-intensive process that requires sophisticated knowledge management skills (Hsu and Fang 2009; Massaro, 
Dumay and Garlatti 2015). Entrepreneurial opportunities are not simply recognized, but created as a result of 
iterative, creative and social dynamics (Ford 2006). 
 
The situation is further complicated by the pressure to accelerate time-to-market which often leads to fuzzy gates 
�~�^���}�v���]�š�]�}�v���o���P�}�_�•���•�}�����•���v�}�š���š�}���•�o�}�Á�����}�Á�v���š�Z���������À���o�}�‰�u���v�š���‰�Œ�}�����•�•�X���d�Z�����µ�•�����}�(���(�µ�Ì�Ì�Ç���P���š���•���u�����v�•���š�Z���š���š�Z���Œ�����]�•���‰�Z���•��-
overlapping and cross-functional teams must be employed to accomplish this. Paradoxically, uncertainty, time 
pressure, and competition inhibit creativity during its early stages, but appear to facilitate innovation at later stages 
(West, Sacramento and Fay, 2006). 
 
The new product development process is thus dependent upon such mixed teams with personnel from design, 
engineering, manufacturing and marketing working in tandem at all times. The diversity of knowledge represented in 
the creative team is an important issue. Given the complexity of the information flows in such a process, value 
creation in product development is almost exclusively based on intangible resources. The successful management of 
intellectual capital has emerged as a key condition for effective organizational learning in the innovation process 
(Chen, Lin and Chang 2006; Chen et al 2014). In creating new entrepreneurial opportunities, it is imperative to 
recognize the dynamic interplay between creative associations and social networks (Ford 2006, Massaro et. Al. 2016). 
The leadership exercised by the project manager of the innovation process is an important factor in the management 
of intellectual capital. While leadership has long been recognized as essential for organizational success in general, it is 

mailto:mariza.tsakalerou@nu.edu.kz


Electronic Journal of Knowledge Management Volume 14 Issue 4 2016 

www.ejkm.com 208               ©ACPIL 
 

only recently that it has received attention specific to the innovation process. The importance of emotional 
intelligence (EI) of the team leader in improving new product development performance is generally well understood 
and accepted because of the role that emotions can play in team interactions and effectiveness (Rezvani et al. 2016). 
There are of course minority views on the issue claiming that EI is not essential for leadership (McCrimmon 2009). 
�Z�������v�š�o�Ç�� �]�š�� �Á���•�� �‰�Œ�}�‰�}�•������ �š�Z���š�� �^���� �š�����u�� �u���u�����Œ�[�•�� ���/�� �]�•�� ���v��antecedent �}�(�� ���v�� �]�v���]�À�]���µ���o�[�•�� ���Œ�����š�]�À�]�š�Ç�� �]�v�� �E�W���_�� ���v���� �š�Z���š��
�^�•�š�µ���]���•�� �]�v�À���•�š�]�P���š�]�v�P�� �Z�}�Á�� �����•�š�� �š�}�� �u���v���P���� �E�W���� �š�����u�•�� �v�������� �š�}�� �]�v���o�µ������ ���/�� �]�v�� �}�Œ�����Œ�� �š�}�� �����‰�š�µ�Œ���� �š�Z���� �š�Œ�µ���� �]�u�‰�����š�� �}�(��
�]�v���]�À�]���µ���o�� �š�����u�� �u���u�����Œ�•�[�� �}�v�� �š�����u�� ���(�(�����š�]�À���v���•�•�_�� �~�����Œ���Ì���l�U�� �>���•�•�l�� ���v���� �D�µ�o�l�]�� �î�ì�í�ñ�•�X��The premise that the emotional 
intelligence of the individual team members may contribute more to creativity in new product development than that 
of the leader is an intriguing proposition. Shifting the focus from the leader to the team members and ultimately the 
combined EI of the team maybe critical in understanding the role of EI in the innovation process and the management 
of intellectual capital flows in the organization (Massaro, Dumay and Bagnoli 2015). 
 
In fact, it has been hypothesized that the management of intellectual capital has distinct characteristics influencing 
project success and that different factors influence project success in managing innovation teams (primarily intangible 
resources) and in managing production teams (primarily tangible resources). Empirical research in the past has 
�‰�Œ�}�À�]�������� �•�}�u���� ���À�]�����v������ �š�Z���š�� ���� �š�����u�� �o���������Œ�[�•�� ���u�}�š�]�}�v���o�� �]�v�š���o�o�]�P���v������ �]�u�‰�����š�•�� �]�v�v�}�À���š�]�}�v�� �‰���Œ�(�}�Œ�u���v�����X��This evidence 
however has to be assessed against the well-established impact of team members (Hargadon & Sutton, 1997) to 
innovation in the product development process. The creative potential of groups is facilitated or hindered by the way 
group members share, process, and select ideas (Nijstad, Rietzschel and Stroebe, 2006; Verma and Sinha, 2016).  
 
A body of knowledge has been accumulating on the influence of group dynamics to the cognitive foundations of 
creativity. In brainstorming sessions, the illusion of group productivity is contrasted with the empirical evidence on the 
ineffectiveness of brainstorming groups (Sutton and Hargadon ,1996; Paulus, Nakui and Putnam, 2006). The 
counterintuitive concept that changes in team membership stimulate team creativity stimulates organizations to 
tolerate and even encourage reorganizations of their innovation teams (Choi and Thompson, 2006). The underlying 
thesis is that as innovation teams become more task-focused, newcomers not only enhance �š�Z���� �š�����u�[�•�� �l�v�}�Á�o�����P��-
base, but also empower social processes that are conducive to creativity. Because the creative process involves 
divergent thinking, it is a risk. The presence of psychological safety in a team (the belief that is that others will respond 
positively when a team member takes a risk) provides a critical foundation for creativity and ushers the issue of 
personality to the innovation process (Edmondson and Mogelof, 2006).  
 
Empirical results suggest that high emotional intelligence increases the extent of knowledge-sharing and may have 
positive impact on team performance among cross-functional team members (Verma and Sinha, 2016). The link 
between emotional intelligence and knowledge sharing has been identified in the literature (Rivera-Vazquez et al. 
2009; Karkoulian et al., 2010; Baruch and Lin, 2012; Goh and Lim, 2014; Mueller, 2015) but few empirical data exist. To 
fill this gap, the purpose of this paper is to examine the relationship between emotional intelligence and new product 
development performance. 
 
For an analysis of this type the issue of definitions is crucial.  Emotional intelligence (EI) is br�}�����o�Ç���•�‰�����l�]�v�P���š�Z�����^�����]�o�]�š�Ç��
of individuals to recognize their own and other people's emotions, to discriminate between different feelings and 
�o�������o���š�Z���u�����‰�‰�Œ�}�‰�Œ�]���š���o�Ç�U�����v�����š�}���µ�•�������u�}�š�]�}�v���o���]�v�(�}�Œ�u���š�]�}�v���š�}���P�µ�]�������š�Z�]�v�l�]�v�P�����v���������Z���À�]�}�Œ�_���������}�Œ���]�v�P���š�}���š�Z�����•���u�]�v��l 
definition of (Goleman 1996) and its derivatives in (Coleman 2008). EI can be considered as either a set of cognitive 
abilities (ability models), or as a set of abilities combined with a broad range of personality traits (mixed models). Both 
the ability and the mixed models have strengths and limitations (Caruso, Mayer and Salovey 2001). For the purposes 
of this paper, EI is assumed to have four specific dimensions: 
 

�x Self Awareness 

�x Self Management 

�x Social Awareness 

�x Relationship Management 

and care is exercised to test for possible collinearities between these dimensions. 
Similarly, New Product Development (NPD) performance is a multidimensional construct which may include market 
performance, financial performance, customer satisfaction, and product life-cycle (Brown and Eisenhardt, 1995). In 
the context of this paper however, NPD is specifically defined as the level of anticipated market success as polled by a 
group of experts. 
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With these definitions at hand, reaching the aims of the paper involves a two-step research method. First, a small pilot 
study was designed to assess the way group member emotional competencies impact new product development 
performance in the presence of moderating factor such as project complexity (Tsakalerou, 2016). The outcome of this 
pilot study indicated that emotional intelligence improves team interactions, facilitates the management of 
intellectual capital and does indeed affect innovation performance. Second, the sample was enlarged and correlation 
analysis was then used to test the relationship between individual emotional intelligence competencies and their 
effect on the collective emotional intelligence continuum. 
 
In this context, the paper is organized as follows. In Section 2, the hypothesis of the pilot study is stated, the design of 
the study is detailed and the results are summarized. In Section 3, a larger experimental dataset is developed as the 
basis for examining whether the observations of the pilot study are indeed indicative of a more general trend. In 
Section 4, an exhaustive data analysis is performed to support the outcomes of this paper. Finally, in Section 5, the 
conclusions are summarized and the research issues to explore further are highlighted. 

2. Pilot Study 

The hypothesis of the pilot study was that the usage of emotional information navigates attitudes, effectiveness and 
behaviour in team interactions and that the emotional intelligence of individual team members (as well as of the 
design team as a whole) directly impacts innovation performance. In organizational theory, the coordination of many 
interdependent actors in NPD projects is recognized as a key activity and complexity inevitably arises from the 
interaction of many simple components (Mihm 2003). 
 
With increasing project complexity, it is becoming naturally difficult to compare NPD performance across a product 
range within the same company or between competing companies. It is even more difficult to compare apparently 
dissimilar products, with distinct commercial characteristics and perceived newness to the company and the market 
(Barclay and Dan 2000). The issue of complexity is essential in assessing disparate projects. 
 
The moderating effect of project complexity on the relationship between emotional intelligence of the design group 
and success in product development projects was thus assessed in detail in the pilot study. According to the typology 
proposed in (Williams 2002) there are three broad dimensions of complexity: 
 

�x Complexity of faith: this complexity is present when creating a unique product, with uncertain outcome, but 
with a lot of faith in the process.  

�x Complexity of fact: this complexity is present when dealing with a huge amount of interdependent factual 
data but no real uncertainty in the process.  

�x Complexity of interaction: this complexity is present where the interests of the parties involved are often 
unclear and conflicting, and the inter-relationships play an important role.  

 
With these definitions in place, the objective of the pilot study was to examine the impact of the EI of individual team 
members (as well as of the design team as a whole) on innovation performance for NPD processes of varied 
complexity (Figure 1).  
 
In the context of the pilot study, 16 scientists and engineers were asked to work in small groups and tasked to develop 
a few innovative product and service concepts. The concepts presented were assessed both in terms of their 
perceived complexity and in terms of their presumed performance in the market. The data collected were then 
analyzed against the emotional intelligence makeup of the members of each group.  The aggregation of the findings of 
this pilot study in a small number of classes was used to identify only major trends in the data.  
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Figure 1: The effect of EI on NPD performance moderated by project complexity 
 
The population of the pilot study was the scientists and engineers enrolled in the project-based course New Product 
Development of the Master of Engineering Management Program jointly offered by the Graduate School of Business 
and the School of Engineering at Nazarbayev University (Tsakalerou 2016). A total of 16 scientists and engineers 
(S1÷S16) were asked to work in small groups and tasked to develop an innovative product concept. The four groups of 
four members each generated four new product concepts: P1, P2, P3 and P4 respectively (Table 1). 
 
Table 1: The four new product concept development teams  
 

TEAM MEMBERS CONCEPT 
T1 S01, S02, S03, S04,  P1 
T2 S05, S06, S07, S08 P2 
T3 S09, S10, S11, S12 P3 
T4 S13, S14, S15, S16 P4 

 

The product concepts were assessed independently by two faculty members, one from the School of Engineering and 
one from the School of Science and Technology, for each one of the three dimensions of complexity, faith fact and 
interaction, and the results were then averaged. The scoring scale for all dimensions was 1, 2 or 3 in increasing order 
of complexity, for a common level of total complexity equal to 6. Similarly, each new product concept was assessed in 
terms of its presumed performance in the market, and was ranked accordingly from best expected to least expected 
performance. As this is a rather subjective measure, it was graded coarsely from 4 (best) to 1 (worst). Performance 
expectations and project complexities are summarized in Table 2.  

Table 2: Concept complexities and expected performance  
 

CONCEPT Complexity of faith Complexity of fact Complexity of interaction Performance 

P1 3 2 1 2 
P2 1 2 3 3 
P3 2 1 3 1 
P4 1 3 2 4 

 

All 16 scientists were tested for EI with the LeaderShape self-assessment tool via its free app available for Android and 
iOS (LeaderShape 2015) and reported their scores anonymously on the cloud. LeaderShape returns one of three 
possible outcomes for each dimension of EI: 
 

�x needs improvement; 

�x probable success; and  

�x a natural 
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�d�}���(�����]�o�]�š���š�����š�Z�������v���o�Ç�•�]�•�U���š�Z�����}�µ�š���}�u�����^�v�������•���]�u�‰�Œ�}�À���u���v�š�_���Œ�������]�À�����������P�Œ���������}�(���í�U���š�Z�����}�µ�š���}�u�����^�‰�Œ�}�������o�����•�µ�������•�•�_��
�Œ�������]�À�����������P�Œ���������}�(���î�����v�����š�Z�����}�µ�š���}�u�����^�����v���š�µ�Œ���o�_���Œ�������]�À�����������P�Œ���������}�(���ï�X��The results from LeaderShape are tabulated 
in Table 3. 
 
Grouping all variables into a small number of classes (typically 3 or 4) provides an effective way to reduce the effect of 
noise in the data. The objective is to be able to identify major trends, if they exist, and design a bigger study based on 
the preliminary outcomes of the pilot. In this context, the average scores for each group in Table 3 are computed only 
to the first decimal digit. For reasons of uniform scaling, the total EI score is reported as the average of the SlfA, SlfM, 
SocA and RelM scores and not as their direct sum. 
 
Further inspection of the scores in Table 3 reveals that the total EI in groups T2 and T3 is evenly distributed in its four 
dimensions. The lagging of group T1 is uniform in all dimensions while the leading of group T4 is primarily due to the 
self-awareness and relationship management sub scores. 
 
Table 3: Emotional intelligence scores of team members for each product concept 
 

MEMBER TEAM 
Self  
Awareness 

Self  
Management 

Social  
Awareness 

Relationship  
Management TOTAL EI 

S01 

T1 

2 2 2 2 2.0 

S02 2 2 2 3 2.3 

S03 1 2 1 1 1.3 

S04 2 2 2 2 2.0 

Group Score: 1.8 2.0 1.8 2.0 1.9 

S05 

T2 

3 3 2 2 2.5 

S06 2 1 2 2 1.8 

S07 2 2 3 2 2.3 

S08 2 2 3 2 2.3 

Group Score: 2.3 2.0 2.5 2.0 2.2 

S09 

T3 

2 2 3 2 2.3 

S10 2 3 2 2 2.3 

S11 2 2 2 2 2.0 

S12 2 2 2 2 2.0 

Group Score: 2.0 2.3 2.3 2.0 2.2 

S13 

T4 

3 2 2 2 2.3 

S14 3 3 3 3 3.0 

S15 3 2 2 2 2.3 

S16 2 2 2 3 2.3 

Group Score: 2.8 2.3 2.3 2.5 2.5 
 

 
 
The individual EIs collected for the 16 members in Table 3 were first tested for normality. The histogram and 
Anderson-Darling normalcy test Q in Figure 1 reveal that the EI scores are almost normally distributed with a slightly 
"light" right tail.  
 
The right tail is due to the value of EI = 3.0 for member S14.  While this value is not a real outlier, excluding it does not 
substantially change the statistics (Count = 15, Mean = 2.10, Stdev = 0.30) or the normality of the distribution (A-
Squared = 1.446, P-Value = 0.0006). 
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Figure 2: Histogram and Anderson-Darling normalcy test for individual EI scores in Table 3 
 
 
As the stated objective has been to examine the possible influence of EI on innovation performance in the presence of 
variant project complexity, Table 4 presents the correlation matrix of the following variables: 
 

�x Self-Awareness (SlfA) 

�x Self-Management (SlfM) 

�x Social Awareness (SocA) 

�x Relationship Management (RelM) 

�x Emotional Intelligence (EI) 

�x Innovation Score (Inno) 

�x Complexity of Faith (Faith) 

�x Complexity of Fact (Fact) 

�x Complexity of Interaction (Inter) 

 
Table 4: Correlation matrix of the new product concept development process 
 

  SlfA SlfM SocA RelM EI Inno Faith Fact Inter 

SlfA 1.00 
 

SlfM 0.40 1.00  

SocA 0.32 0.15 1.00  

RelM 0.40 0.20 0.40 1.00  

EI 0.77 0.62 0.68 0.71 1.00  

Inno 0.58 0.00 0.16 0.35 0.40 1.00  

Faith -0.61 -0.08 -0.47 -0.23 -0.51 -0.67 1.00 
 

Fact 0.50 0.00 0.00 0.37 0.31 0.95 -0.43 1.00  

Inter 0.18 0.08 0.47 -0.08 0.24 -0.13 -0.64 -0.43 1.00 
 

In the interpretation of the correlation coefficients in Table 4, it should be taken into consideration that for a sample 
of N=16 the minimum correlation coefficients for confidence intervals of 10%, 5%, 1% and 0.1% are r=0.43, 0.50, 0.62 
and 0.74 respectively. 
 
From Table 4, it appears that the EI components are somewhat correlated. SlfA, SlfM, SocA and RelM that is are not 
really independent dimensions of EI although they appear to be its constituents. 
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Anderson-Darling Normality Test: 
A-Squared = 1.178 
P-Value = 0.0031 
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Innovation score and EI exhibit nontrivial correlation (r=0.40) which is primarily due to SlfA (r=0.58) and to a lesser 
extent to RelM (r=0.35) scores. SlfM and SocA appear to be uncorrelated to the performance score of the projects 
(r=0.00 and 0.16 respectively). 
 
Innovation score and project complexity are positively correlated for projects of high complexity of fact (r=0.95), 
negatively correlated for projects of high complexity of faith (r=-0.67) and uncorrelated for projects of high complexity 
of interaction (r=-013). 
 
The pilot study thus reveals that EI clearly influences innovation performance but the exact effect is moderated by the 
type of project complexity involved. The design of a larger study to assess this effect should take into consideration 
the following issues. 

�x High complexity of fact is strongly correlated with the expected performance score of new product development. 
High complexity of interaction appears to be uncorrelated to the performance score. The focus should thus be on 
carefully selected test projects of high complexity of faith (true innovation) to assess whether the perceived 
negative correlation with EI is indeed true. 

�x Further assessment should be based on a larger number of groups (typically more than 5) with a larger number of 
members (typically more than 8 or 10) to calibrate properly the effect of group dynamics (or group as opposed to 
individual EI) on project performance. 

More importantly though, the dimensions of EI that appear to be correlated with innovation performance are Self-
Awareness and Relationship Management. Self-Management and Social Awareness do not appear to have an impact. 
This issue should be explored further to decide whether one should focus exclusively on the SlfA and RelM 
competencies of EI rather than on the full complement measured by LeaderShape.  
 
The objective of this study is to examine the relationship between these competencies over a larger experimental 
dataset to verify whether the observations of the pilot study indicate a more general trend or whether they can be 
attributed to the small data set and thus dismissed. 

3. Sample Enlargement 

To test for consistency of the LeaderShape self-assessment tool, the participants of the pilot study (graduate students 
enrolled in the Master of Engineering Program at Nazarbayev University �t �P�Œ�}�µ�‰�� �^�E�h�_�•�� �Á���Œ���� �Œ��-tested and their 
scores were compared with the previous ones. Only 14 of the original 16 participated in this phase and the results are 
tabulated in Table 5. 

Table 5: Emotional intelligence scores of �P�Œ�}�µ�‰���^�E�h�_���u���u�����Œ�• 
 

WK1 SlfA SlfM SocA RelM TOTAL EI 

1 2 2 2 2 2.0 

2 2 2 2 3 2.3 

3 1 2 1 1 1.3 

4 2 2 2 3 2.3 

5 2 2 2 2 2.0 

6 2 2 2 2 2.0 

7 3 3 2 2 2.5 

8 2 1 2 2 1.8 

9 2 2 3 2 2.3 

10 2 2 3 2 2.3 

11 2 3 2 2 2.3 

12 2 2 2 2 2.0 

13 3 2 2 2 2.3 

14 3 3 3 3 3.0 

AVERAGE 2.1 2.1 2.1 2.1 2.1 

SDEV 0.5 0.5 0.5 0.5 0.4 
 

http://www.ejeg.com/


Electronic Journal of Knowledge Management Volume 14 Issue 4 2016 

www.ejkm.com 214               ©ACPIL 
 

While the reporting of the results remained anonymous to a certain depth of the group, the test for consistency with 
the results recorded in Table 3 was satisfied (only the distribution of individual EI competencies within the group is 
examined). Two additional groups of 26 and 22 students (juniors and seniors enrolled in the course Managerial 
Decision Modeling offered by the College of Business and Public Management of Kean University at Wenzhou �t groups 
�^�t�<�í�_�� ���v���� �^�t�<�î�_�•�� �Á���Œ���� ������������ �š�}�� �š�Z���� �}�Œ�]�P�]�v���o�� �•��mple used for the pilot study. All students participated voluntarily 
and reported their results in Table 6 anonymously. 

���Ç�����Æ���u�]�v�]�v�P���š�Z���������š�����(�Œ�}�u�����o�o���š�Z�Œ�������P�Œ�}�µ�‰�•�U���]�š�����‰�‰�����Œ�•���š�Z���š�����/���]�•���v�}�Œ�u���o�o�Ç�����]�•�š�Œ�]���µ�š�����������Œ�}�•�•���^�E�h�_�U���^�t�<�í�_�����v�����^�t�<�î�_��
with mean values of 2.1, 1.8 and 2.0. (While the difference in the means in not very statistically significant, it may 
indicate a slight trend of increasing EI with years of schooling, a point certainly worth pursuing in a future study). Even 
more importantly, individual competency scores for SlfA (mean values of 2.1, 2.0 and 2.0), SlfM (mean values of 2.1, 
1.9 and 2.0), SocA (mean values of 2.1, 1.8 and 2.1), and RelM (mean values of 2.1, 1.8 and 2.0) were also normally 
distributed. The similarity of the characteristics of EI exhibited in all three groups is sufficient to enable the 
���P�P�o�}�u���Œ���š�]�}�v�� �}�(�� ���o�o�� �����š���� �‰�}�]�v�š�•�� �]�v�� �}�v���� �o���Œ�P���� �•���š�� �}�(�� �ò�î�� �•���u�‰�o���•�� ���}�u�‰�Œ�]�•�]�v�P�� �}�(�� �^�E�h�_�U�� �^�t�<�í�_�� ���v���� �^�t�<�î�_�� �u���u�����Œ�•�X��
Unsurprisingly, this composite dataset is also normally distributed across emotional intelligence (Figure 3) and its 
individual competencies with mean values of 2.0 (EI, SlfA, SlfM, SocA) and 1.9 (RelM).  

Table 6: Emotional intelligence scores of �P�Œ�}�µ�‰���^�t�<�í�_�����v�����^�t�<�î�_���u���u�����Œ�• 
 

WK1 SlfA SlfM SocA RelM TOTAL 
EI 

1 1 2 1 1 1.3 

2 1 1 1 2 1.3 

3 3 3 3 3 3.0 

4 2 1 1 2 1.5 

5 2 2 3 1 2.0 

6 2 2 2 2 2.0 

7 3 3 3 3 3.0 

8 1 2 2 2 1.8 

9 2 2 1 2 1.8 

10 2 2 1 2 1.8 

11 1 2 2 2 1.8 

12 2 2 2 2 2.0 

13 2 2 1 2 1.8 

14 2 2 2 2 2.0 

15 2 2 2 2 2.0 

16 2 3 2 1 2.0 

17 2 2 1 1 1.5 

18 3 2 2 1 2.0 

19 3 2 3 2 2.5 

20 2 1 2 2 1.8 

21 2 1 1 2 1.5 

22 2 1 1 2 1.5 

23 2 1 1 1 1.3 

24 2 2 2 1 1.8 

25 2 2 2 2 2.0 

26 1 2 2 1 1.5 

AVERAGE 2.0 1.9 1.8 1.8 1.8 

SDEV 0.6 0.6 0.7 0.6 0.4 
 

 

WK1 SlfA SlfM SocA RelM TOTAL 
EI 

1 2 2 2 2 2 

2 2 2 3 3 2.5 

3 2 2 1 2 1.8 

4 2 2 2 3 2.3 

5 2 2 2 3 2.3 

6 1 1 1 1 1.0 

7 2 2 1 1 1.5 

8 2 2 1 1 1.5 

9 2 2 2 2 2.0 

10 2 2 2 2 2.0 

11 2 2 2 1 1.8 

12 2 3 3 3 2.8 

13 2 2 3 2 2.3 

14 3 2 2 2 2.3 

15 2 3 3 2 2.5 

16 1 1 1 1 1.0 

17 3 2 3 3 2.8 

18 2 2 2 2 2.0 

19 2 1 3 1 1.8 

20 2 2 2 2 2.0 

21 3 2 2 2 2.3 

22 2 2 3 2 2.3 

AVERAGE 2.0 2.0 2.1 2.0 2.0 

SDEV 0.5 0.5 0.7 0.7 0.5 
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Figure 3: Histogram and Anderson-Darling normalcy test for individual EI scores 
 

4. Data Analysis 

The overall normalcy of the results in Figure 3 may of course disguise a wealth of information on the relative strength 
of individual competencies of EI. The correlation between the competencies SlfA, SlfM, SocA and RelM and the overall 
EI is presented in summary form in Figure 4. (While all the values for SlfA, SlfM, SocA and RelM in Tables 5 and 6 are 
integers, the graphs below present the individual data points artificially away from each other to enable a graphical 
representation of the clustering of values). 
 

  

  
 
Figure 4: Correlations between EI and its individual competencies SlfA, SlfM, SocA and RelM. 
 
Figure 4 reveals that the squared correlation coefficient R2 has a reasonably large value in all four cases (0.56, 04.9, 
0.63 and 0.52) and indicates a real relationship, but it also shows that no one individual competency can fully predict 
EI. R2 however does not indicate whether the presumed independent variables SlfA, SlfM, SocA and RelM are a cause 
of the changes in the dependent variable EI. Furthermore, R2 cannot identify whether there is collinearity present in 
the data on the individual competencies.  
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Collinearity is a phenomenon in which two or more of the individual competencies are highly correlated, and thus one 
can be linearly predicted from the others with significant accuracy. Collinearity does not necessarily reduce the 
reliability of the EI model as a whole, at least within the sample data set; it only affects calculations regarding 
individual competencies and identifies which ones are redundant with respect to the others. In this context, the 
scatter plot matrix of EI and its individual competencies in Figure 5 provides valuable evidence on the issues of 
potential collinearity present between SlfA, SlfM, SocA and RelM. The Variance Inflation Factors (VIF) summarized in 
Table 7 have values less than 1.5 indicating that there is weak evidence of collinearity, but not enough to be overly 
concerned about. 

Table 7: Collinearity of EI competencies 
 

Predictor Term for EI SelfA SelfM SocA RelM 

Variance Inflation Factor 1.335 1.381 1.495 1.296 

 
 
 
The important outcome of the data analysis is that the presumed independent variables SlfA, SlfM, SocA and RelM are 
indeed so. Thus the hypothesis of the pilot study that perhaps one should focus exclusively on the SlfA and RelM 
competencies of EI rather than on the full complement measured by LeaderShape is not supported.  
 
It remains of course an open question whether the SlfA and RelM competencies of EI are the major predictors of 
innovation success. If that is indeed the case, it is obviously not a result of a deficiency of the predictive value of the 
model 

EI = SlfA + SlfM + SocA + RelM,  or  

EI = ¼ (SlfA + SlfM + SocA + RelM) 

but rather that not all emotional intelligence competencies are antecedents of innovation. This will of course require 
further exploration through a new, carefully crafted and controlled study.  

5. Conclusions 

The successful management of intellectual capital during new product developments has emerged as a key condition 
for an effective innovation process. Product development engages mixed interdisciplinary and intra-departmental 
teams managing information flows in a cohesive way. Value creation in product development is almost exclusively 
based on intangible resources and depends greatly upon organizational learning. 
 
The pilot study presented in this paper has provided some evidence that emotional intelligence at the individual team 
member level is related to project performance. The pilot study revealed that creativity is influenced by group 
member emotional competencies in specific areas, such as self-awareness and relationship management. 
Furthermore, the pilot study identified that when moderating factors such as project complexity are taken into 
consideration, the effect is more pronounced on projects that appear to be the most innovative. 
 
Expanding the dataset from 14 to 62 data points has confirmed the consistency of the LeaderShape self-assessment 
tool thus verifying its utility in studies assessing the effects of emotional intelligence on innovative performance. 
Extensive analysis of the larger dataset did not reveal any co-dependencies of the EI competencies and thus all of 
them are in principle considered antecedents of innovation. The increased emphasis on the Self-Awareness and 
Relationship Management competencies that has emerged from the pilot study, is intriguing as it echoes findings of 
other studies on the cognitive and social dimensions of innovation. Nevertheless, this outcome needs to be verified 
further.  
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Considering that the data of this study have been collected mainly from Kazakhstan and China, any relevant findings 
should be generalized with caution. In fact, it will be interesting to investigate the role of innovation antecedents from 
a cross-cultural and possibly multi-national perspective (Khalil 2016). In addition, given the mixed profile of the 
sample, the current data does not illuminate the role of gender in the innovation process. Future research may focus 
on the role of gender along with other demographic variables (such as age, experience and job level) some of which 
seem to affect (weakly at least) emotional intelligence.  
 
Despite the fact that the current study only offers some initial insights on EI competencies as antecedents of 
innovation, the findings are significant and present interesting opportunities for future research. A few theoretical 
questions remain of course unanswered. The larger question whether emotional intelligence does improve team 
interactions and facilitate knowledge sharing in new product development requires of course further study. The pilot 
study in this paper and the evidence that emerged from the extended dataset provide valuable insight on the design 
characteristics of a larger experiment that could lead to decisive answers on the relationship between emotional 
intelligence and innovation success. 
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Abstract: Currently, intellectual capital (IC) plays an increasing role in value creation for companies. IC-oriented companies are 
those which create the greatest value for their shareholders. From this point of view, knowledge on the level of a company’s 
intellectual capital and its constituents, in addition to standard company analysis based on information from financial statements, is 
necessary to obtain the full picture of the firm’s standing. Intellectual capital has been a subject of many studies since the first half 
of 1990s. Initially, the bulk of these studies were related to methods for intellectual capital measurement. Later, interest shifted to 
the examination of the relationship between the level of a company’s intellectual capital and different measures of a firm’s 
performance and its other characteristics. Within the last two decades, the members of the intellectual capital community have 
proposed a number of methods to measure intellectual capital and its constituents. Alas, none of these methods have been 
commonly accepted. The problem behind the difficulties in IC measurement results from the fact that it relates to intangibles which 
are largely not recognized by accounting rules and therefore are not captured in financial statements. The main aim of this article is 
to present a new method for IC measurement – the Intellectual Capital Efficiency Ratio (ICER). The article also examines the links 
between the ICER and its constituents and other measures of a firm’s performance. This article contributes to the development of 
intellectual capital theory, but also to the theory of Value-Based Management. Research was conducted based on an unbalanced 
panel time-series sample of 19 companies and a 72-year observation of companies from the food industry sector listed on the 
Warsaw Stock Exchange between 2011-2014. This study reveals a strong, significant and positive relationship between the ICER 
ratio and its constituents with return on assets (ROA) and return on equity (ROE) company performance measures and a significant 
and positive relationship between the ICER ratio and its components and shareholder value measure – price to book value (P/BV) 
ratio. 
 
Keywords: Intellectual capital, company performance, intellectual capital efficiency, shareholder value. 

1. Introduction 

In the transition from an industrial economy to a ‘knowledge based economy’, intellectual capital (IC) is an 
important strategic asset that plays a crucial role as a source of competitive advantage and value creation for 
companies. The creation and efficiency of intellectual capital is crucial both for individual companies and entire 
economies, since companies and countries which are IC rich are the winners in terms of their capability to enhance 
value for shareholders’ and entire nations (Edvinsson and Malone, 1997; Bounfour and Edvinsson, 2004; Lin and 
Edvinsson, 2008; Käpylä et.al 2012). Studies on intellectual capital have become crucial, because traditional financial 
statements are not sufficient for obtaining the full picture of a firm’s standing and its prospects for the future. 
Company performance is connected with the level of its intellectual capital. In consequence, its level and sustainability 
determines, to a great extent, the market value of a company. However, traditional financial statements do not reflect 
the market value of the total of a company’s assets due to the exclusion of intangible assets and intellectual capital 
(Roos and Roos 1997; Lev 2001; Wang 2008). Since intangible assets and intellectual capital positively influence value 
creation in a company and are not included in its book value, it produces a gap between its market value and book 
value (Roos and Roos 1997; Lev 2001). Thus, intellectual capital explains and closes the gap between the market value 
and book value of a company (Sveiby 1997).  
 
Intellectual capital has become subject to extensive research which examined the relationship between its risk, value 
or efficiency and export performance (Pucar 2012), innovation capability (Delgado-Verde et al. 2011), business models 
(Liang et al. 2013), job rotation (Brunold and Durs, 2012) and board structure (Ho and Williams 2003). This research 
has confirmed the importance of intellectual capital for modern companies and their shareholders.  
A degree of this research is related to examining the links between the intellectual capital level or efficiency and firm 
performance (Firer and Williams, 2003; Tseng and Goo 2005; Mention and Bontis, 2013; Hu et al. 2015; Chahal and 
Bakshi 2015). Most identify the existence of associations between IC and company performance. Therefore, since the 
main objective of the company is to maximize shareholder value,  the size and “quality” of its intellectual capital may 
serve as an indirect indicator which reflects the scope within which such an objective is achieved. If this is the case, 
the quality of managers’ actions aimed at the creation of value for shareholders, may be indirectly measured through 
the assessment of the results achieved in the area of intellectual capital development and efficiency. Such measures 
are particularly useful for companies which are not listed and therefore are not valued by the market. Intellectual 
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capital in a company may be measured by means of several ratios. Within the last 20 years, there have been a number 
of tools developed to measure intellectual capital and its constituents. Alas, none of these tools has been commonly 
accepted in the intellectual capital circle. This is because the reliability of the proposed instruments is limited due to 
their industry rooting and objectivity of the data used. One of the most popular methods - the value added intellectual 
coefficient VAICTM - commonly used to measure the intellectual capital efficiency, is burdened with a number of faults 
which substantially restrict its usability as a reliable measuring tool to assess the effectiveness of intellectual capital.  
The prerequisite to utilise any given ratio as a reliable tool for the assessment of the efficiency of a company’s 
activities in its pursuit of value creation, is the demonstration of associations between the intellectual capital level or 
efficiency and the indicators of shareholder value creation. 
 
The aim of this article is to link the efforts made by practitioners and researchers in developing an appropriate, 
objective and reliable measure of intellectual capital. This study presents the author’s proposal for a new ratio for 
assessing the efficiency of a company’s intellectual capital - the Intellectual Capital Efficiency Ratio (ICER). This study is 
motivated by the conceptual assumption about the link between intellectual capital efficiency and company 
performance. The article also presents a verification of the ICER as an indicator of the efficiency of intellectual capital 
through analysis of its associations with selected measures of company performance and shareholder value creation. 
Research was conducted based on panel data for 19 companies from the food industry sector listed on the Warsaw 
Stock Exchange for the years 2011-2014. The article begins with a brief literature review of existing methods of 
intellectual capital measurement methods, followed by critical analysis of VAICTM ratio - frequently used in much 
research on the intellectual capital measurement method. The article continues with the presentation of the ICER 
structure, then the research methodology is introduced, followed by a discussion on the obtained results. The article 
concludes with a summary of the findings and recommendations regarding further directions of research. This paper 
contributes to the subject literature by the introduction of a new method for intellectual capital measurement which 
is based on objective, verified and available inputs from a company’s financial statements. 

2. Literature review 

The issue of intellectual capital measurement is the subject of numerous publications in management and finance 
literature. In recent years, a range of methods and models have been suggested in this area that can be divided into 
two major categories. The first one comprises methods and models, often presented in the form of scorecards, which 
provide information and data on the level of intangible assets and changes in their status by means of financial and 
non-financial ratios - eg. Scandia Navigator (Edvinsson and Malone 1997) or Intangibles Scoreboard (Lev 2001). The 
second one contains methods and models assessing the global value of intellectual capital or the value of individual 
intangible assets - eg. Market to Book Ratio, Valuation Models (Smith and Parr 2000; Reilly and Schweihs 1999). The 
choice of the specific measurement model is determined by the purpose it is intended to serve as well as the 
availability of data. 
 
In terms of using intellectual capital measurement methods to manage a company’s goodwill and to compare the 
efficiency of this process in different companies, the most commonly utilised methods are single-ratio models, where 
assessment is performed on the basis of publicly available information about a company. Many researchers recognize 
the value of intellectual capital simply as the difference between the market value and book value of a firm (Edvinsson 
and Malone, 1997; Stewart, 1997). Although this difference (if positive) can be perceived as a sign of the existence of 
intellectual capital, it cannot be treated as equivalent to its value.  
 
One of the methods most popularly used to research intellectual capital performance in companies is the Value Added 
Intellectual Coefficient (VAIC) by A. Pulic (2000). Since the VAIC method utilises publicly available data from financial 
statements, it has been widely used to compare the intellectual capital of various companies in different countries. 
And yet, the VAIC method as an intellectual capital measurement is burdened with several drawbacks of a 
methodological nature, which is reflected in the trenchant criticism expressed, for instance, by D. Andriessen (2004).  
The structure of the VAIC method raises serious doubts. First of all, the inclusion of labour force costs into value 
added, which is the measurement of operational efficiency, stands in opposition to the fundamental objective of the 
company, understood as shareholder value maximisation. Shareholders are interested in the value that they can share 
(profit), and not in value (value added), which is mainly consumed by the factor of production (labour force). Another 
source of doubt is the manner in which the constituent ratios of VAIC were developed. The ratio describing the 
efficiency of the capital employed is the quotient of the value added and the net assets. It is, therefore, a questionable 
solution to apply capital employed (shareholders’ equity capital) as a measuring instrument. While creating the value 
added on the basis of its operating profit, a company utilises, for its business activity, both its equity (shareholders) 
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capital and debt to finance its operations. Thus, the return on the capital employed should be calculated in reference 
to its total value, and not merely to shareholder capital. Otherwise, with different factors constant, companies with a 
higher level of debt, record greater efficiency of their equity capital employed.  
 
Another doubt is raised by the fact that a company’s structural capital is assessed as the difference between value 
added and cost of labour. In such a measuring method, the human and structural capitals are perceived as substitutes 
– the more structural capital employed there is, the less human capital, and vice versa. Such an approach results in a 
different way of calculating human capital efficiency - as the relation of value added to cost of labour, and structural 
capital efficiency - as the relation of structural capital to value added. This simple trick allows the avoidance of the 
issue of structural and human capital efficiency ratios changing in reverse directions, together with, for example, the 
change in a company’s operating profit, but without any alternations to other constituents. As pointed out by D. 
Andriessen (2004), the applied structure of efficiency ratios results in the efficiency ratio of human capital being 
permanently greater than the efficiency ratio of structural capital, whenever the operating cost is higher than zero. In 
reality, these two types of capital do not substitute one another in the process of value creation, but they are rather 
complementary to each other. 
 
Despite the many doubts related to the method, the original VAIC method and its modifications (eg. Chang and Hsieh 
2011) have gained substantial popularity and acclaim in the scientific community, where it is used as a universal 
intellectual capital measurement ratio which is commonly utilized in research on the efficiency of intellectual capital.  
It is worth emphasizing the fact that the method is widely applied in statistical analysis, in particular, in scientific 
publications regarding the emerging markets such as, Russia (Molodchik and Bykova, 2011), Slovakia (Holienka and 
Pilkova, 2014), Malaysia (Gan and Saleh, 2008), Pakistan (Rehman et. al, 2011) or Bangladesh (Mohiuddin et al. 2006). 
As far as developed countries are concerned, VAIC is used on a noticeably narrower scale, for example in Great Britain 
(Zeghal and Maaloul, 2010) or Spain (Díez et al. 2010), Taiwan (Chen et al., 2005), Greece (Maditinos et al. 2011). The 
lesser popularity of VAIC in developed countries can be explained by their greater information culture, which offers 
researchers access to more detailed and verified data that can be used to perform analyses of the impact of 
intellectual capital and its constituents on the creation of company value. 
 
In my opinion, the fundamental faults of the VAIC method outweight its advantages and, in consequence, the 
application of this coefficient as a reliable measure to assess the efficiency of intellectual capital is questionable. Due 
to the abovementioned faults, direct application of the VAIC method in accordance with its basic principles renders 
the acquired analytic results of little reliability, their informative value and, at the same time, their practical usability 
being greatly limited. 
 
However, this does not mean that the very idea behind the method, which can be defined as the application in 
calculations of verified publicly available financial data, should be rejected. The development – on the basis of such 
data – of a simple ratio whose structure shall, to a greater extent than is in the case of the VAIC, follow the rules 
governing the theory of finance and the theory of intellectual capital management, may lead to the creation of a tool 
whose informative value and application capacities are far greater. 
 
On the basis of the critical analysis preformed above, it is possible to determine the features which should 
characterise the ratio assessing the effectiveness of intellectual capital in a company. The structure of such a ratio 
should be consistent with the fundamental principles of corporate finance theory. In order to be used for the 
purposes of comparison between companies, the ratio should be relatively straightforward and based on publicly 
available data from financial statements. Since intellectual capital is a significant source of value creation, the ratio 
describing its level in a company ought to be associated with the miscellaneous measures of company performance – 
eg. return on assets (ROA), return on equity (ROE), as well as a measure of shareholder value creation – eg. total 
annual shareholders return (TSR), market value/book value (P/BV).  

3. Defining of the Intellectual Capital Efficiency Ratio (ICER)  

The proposed measure - the Intellectual Capital Efficiency Ratio (ICER) - is an attempt to meet the needs for a versatile 
instrument to measure intellectual capital efficiency which is based on publicly available data comparable for different 
companies. This requirement limits the range of data on which the instrument may be based to the balance sheet, 
profit and loss account items and notes. 
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The value and, indirectly, the efficiency of the company’s intellectual capital, is reflected in the price to book value 
ratio. The better the ‘quality’ of intellectual capital, the majority of whose constituents are not reflected in the balance 
sheet, the greater the difference between the company’s market value and its book value. This stems from the fact 
that, according to the Resource Based View of a company (Barney 1991; Grant 1991), tangible or balance sheet assets, 
due to their similarity and common availability, can generate only ‘normal’ return on the level of the cost of capital 
employed for their utilization. In consequence, the excess return – an economic profit – is generated by the off-
balance-sheet intellectual capital of the company. The impact of the intellectual capital on a company’s value can be 
analysed with a financial model which identifies the key determinants of value creation. This model is represented by 
the following equation [Koller et. al. 2005]: 

 

�R�=�H�Q�A L �+�%�4 E
�¾�Ö�â�á�â�à�Ü�Ö���É�å�â�Ù�Ü�ç�-

�ê�Ô�Ö�Ö�?�Ú
, 

 
where: 
IC0 – invested capital,  
Economic Profit1 = IC0 x (ROIC – wacc)  
ROIC – return at invested capital, 
Wacc –weighted average cost of capital, 
g – operating profit growth rate.  
 
According to this equation, a company’s value equals the book value of its invested capital plus the present value of all 
future economic profits. Intellectual capital positively influences a company’s profitability (ROIC) and, consequently, 
its economic profit in the future. The higher the economic profits the higher the company’s market value in relation to 
its book value. Thus, the methods to verify the ICER as a measure of the efficiency of intellectual capital could be the 
analysis of its association with market value/book value ratio as well as with the return on assets (ROA) and return on 
equity (ROE). 
 
The Intellectual Capital Efficiency Ratio (ICER) methodology relies on the concept by L. Edvinsson (Edvinsson and 
Malone 1997), in which a company’s intellectual capital is divided into human and structural capital1. Hence, relational 
capital is omitted here as a separate constituent of intellectual capital, mainly due to the requirement of simplicity of 
the methodology and the fact that the method should be based on publicly available data (there is no data directly 
referring to relational capital in a company’s financial statements). Thus, the assumption is made that the relational 
capital constitutes part of a company’s structural capital.  A theoretical extended balance sheet of a company, 
including all constituents forming its value, has been presented in table 1: 
 
Table 1: Extended balance sheet of a company 
 

Assets Liabilities 

Fixed assets Book equity capital 

Current assets Debt 

Human capital (off-balance-sheet) 
Excess value of equity capital 

Structural capital (off-balance-sheet) 

 
In this representation, a company’s intellectual capital constitutes its assets which are responsible for the ‘excess’ in 
the market value of equity capital over its book value. Balance-sheet assets (fixed and current) together with 
intellectual capital contribute to the creation of a company’s value added. 
 
The total value added (VA) generated annually by all a company’s assets can be calculated by means of the following 
equation: 
 

EBITDAondepreciatiEBITVA � ���  
 

where  

                                                                 
1 The methodology of ICER calculation was first proposed by Urbanek in the paper presented during ECIC Conference in Venice held at Ca’ Foscari 
University, San Giobbe Campus on the 12th – 13th of May 
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EBIT - earnings before interest and tax, 
EBITDA – earnings before interest, tax and depreciation. 
 
Value added defined in such a way is identical to cash flows generated by a company, without financing its growth. 
The inclusion of income tax in the VA calculation stems from the fact that the subject of analysis is the generated 
value (added), regardless of its beneficiary (shareholders, lenders or state). 
 
Contrary to the VAIC ratio, in the case of the Intellectual Capital Efficiency Ratio (ICER), labour expenses are not 
treated as a part of value added. This results from the fact that shareholder value maximisation is assumed to be a 
fundamental criterion of the assessment of a company’s business operational efficiency. The shareholders are 
interested in the value that they can distribute between themselves (after meeting claims of debtholders and tax 
obligations), and not in the value which, from their point of view, constitutes a cost (employees’ salaries). 
 
Certain models used to assess intellectual capital determine it by excluding from the total value added generated by 
all a company’s assets (on and off balance sheet), the part of value added which is allocated to balance sheet assets 
with respect to the amount of risk associated with a given type of assets (Smith and Parr 2000; Lev 2001). For this 
purpose, they use the concept of the required rate of return on a given type of asset (eg. physical and financial) 
employed by a company. However, calculation of the required rate of return for a given type of asset is, to large 
extent, arbitrary and difficult to justify based on the theory of asset pricing. Therefore, what appears to be more 
appropriate is to perform an analysis on the total value added figure, having in mind the fact that it is generated by 
both - balance-sheet assets and intellectual capital. 
 
In the ICER measure, the generated value added (VA) refers to the variables which describe the level of human and 
structural capital engagement in a company’s operations. As stated previously, the fundamental requirement behind 
the ICER measure is that it is based on verified, standardised and publicly available data. Therefore, for the 
construction of ICER, it is only acceptable to utilise information from financial statements, i.e. balance sheet, profit 
and loss account and notes. Since human and structural capital are not disclosed on the company balance sheet, 
figures that can serve as proxies of their engagement in a company’s operations have to be found. It is assumed 
therefore, that the amount (value) of a given type of asset engaged is related to the level of annual costs incurred by a 
company which could be assigned to these assets. In other words, the level of expenses related to the given type of 
assets is a proxy of their value. In reference to all types of a company’s assets (on and off-balance sheet), the 
corresponding types of costs may be assigned. It is worth remembering that the assignment of specific costs by type 
to particular types of assets is, apart from the cost of employees, approximate by nature. These costs are related 
mainly, but not exclusively, to a given type of asset – table 2. 

Table 2: Assignment of the costs by type to the class of assets  

Type of assets Related costs by type 

Fixed and current assets 
Depreciation and amortization 

Costs of materials and energy 

Human capital Remunerations and benefits 

Structural capital 
Subcontracting 
Fees and taxes 

Other costs by type 
 

 
The total ICER ratio is the sum of human capital efficiency ratio and structural capital efficiency ratio less balance 
sheet assets efficiency ratio. The first step in estimating the ICER ratio is the calculation of the human capital efficiency 
ratio. It is not feasible to reliably allocate the total value added created by a company between balance sheet assets 
and the two types of intellectual capital assets – human capital and structural capital - since value added is 
“produced” jointly by all types of a company’s assets in the process of complex interactions. However, the efficiency 
of both types of intellectual capital and balance sheet assets could be assessed based on total value added. As far as 
human capital is concerned, its efficiency (HCIE) can be calculated by directly relating the generated value added to 
the costs incurred on human capital in a given year, using the following equation: 
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HCC
VA

HCIE �  

 

where HCC stands for the cost of remunerations and benefits. 
 
The HCIE ratio can be interpreted as the amount of value added for each unit invested in the payment for human 
capital in the form of remuneration and benefits paid to employees. The higher the HCIE ratio, the greater the 
efficiency of human capital. 
 
The calculation of the efficiency of structural capital is, however, substantially more complicated than in the case of 
human capital. This is because no direct information on the costs incurred by a company on its structural capital can 
be found in its financial statements. Such expenditures which constitute part of a company’s operating costs are for 
example: IT purchases, investments in R&D, marketing expenses, the costs of the maintenance of its IT infrastructure. 
If such data were available, the structural capital efficiency ratio could be based on the costs directly related to 
structural capital. Due to the lack of data, structural capital efficiency has to be calculated indirectly, through the 
reference of the value added generated by a company to the costs by type, which include the following items: 
subcontracting, fees and taxes and other costs by type. Adoption of the proposed procedure to calculate the efficiency 
of structural capital can be justified in the following logic. Structural capital constitutes mainly off-balance sheet 
factors such as brands, technological knowledge and know-how, customer relationships, procedures, developed codes 
of practice, etc. These factors are a company’s assets in an economic sense, i.e. they have the ability to create 
financial benefits for the company, which is reflected in the value added. Therefore, the more effective the structural 
capital, the greater the value added of a company and the  higher the ratio of value added to the costs related to 
structural capital incurred by the company. This stems from the fact that the constituents of structural capital trigger 
an increase in the efficiency of a company’s activity in terms of the relation between results and expenses. For 
instance, a strong brand or marketable patent allow the company to generate additional income which is greater than 
patent fees or the expenses incurred to maintain the market position of the brand. 
 
Thus, the structural capital efficiency (SCIE) is calculated using the following equation: 
 

OCLSD
VA

SCIE�  

 

where OCLSD stands for costs by type connected with structural capital.   
 
The SCIE ratio should be interpreted in the following manner – it is the value added for each unit of costs related to 
structural capital. Despite the fact that the denominator is related to a broader range of costs, going beyond the costs 
of structural capital, it is justified to assume that the higher the SCIE ratio, the greater the structural capital efficiency 
of a company. 
 
When assessing a company’s activity on the basis of the structural capital efficiency calculated in that manner, one 
should bear in mind a special case in which a company with small structural capital makes intensive investments to 
develop and expand this type of intellectual asset. Since there is a delay between the expenditures for structural 
capital and the achieved results, the structural capital efficiency ratio decreases (the value added in the numerator 
decreases, whereas the value of the selected costs by type in the denominator increases). This means that the lower 
value of the ratio accurately reflects reality – a company is developing its structural capital, and thus, its current 
efficiency is low, despite this, the assessment of a company’s activity should be positive, because the company is 
creating a base to improve its position in the future. 
 
Finally, since balance sheet assets are responsible for the creation of a part of value added (VA), their influence has to 
be included in the calculation of the intellectual capital efficiency ratio (ICER). Otherwise, the ICER level would be 
overestimated as a result of the fact that the “share” of balance sheet assets in value added is not taken into account. 
The question here is, how to estimate this “share” in the overall efficiency of a company. The direct reference of total 
value added into costs associated with balance sheet assets (as done in the case of human capital and structural 
capital efficiency ratios) would not work correctly. This is because the efficiency of balance sheet assets is “fixed” and 
does not depend on the level of value added created by a company. Balance sheet assets are “standardized” across 
different companies and they can generate only standard (fixed) returns. The differences in returns between various 
companies are the result of differences in the level and efficiency of their intellectual capital. Because there is no 
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“natural” rate of return that can be assigned to balance sheet assets, it has to be estimated indirectly, based on proxy 
measures. In the proposed approach, the balance sheet assets efficiency ratio (BSE) is calculated using the following 
equation: 

TCT
BSC

BSE�  

 
Where BSC stands for costs connected with balance sheet assets (costs of materials and energy and costs of 
depreciation and amortization). TCT stands for total costs by type incurred by a company. BSE modifies the ICER ratio 
in order to include the effect of the influence of balance sheet assets on value added. The higher the BSE ratio (which 
means the higher the share of costs connected with the balance sheet assets in a company’s costs structure) the lower 
the combined efficiency of structural and human capitals - the ICER ratio. 
The total value of the ICER ratio can be calculated with the following equation: 
 

BSESCIEHCIEICER �����  
 

It is worth noticing that the HCIE and SCIE constituents of the formula will change as a matter of principle in the same 
direction, which is coherent with the assumption that the two constituents of intellectual capital, i.e. human and 
structural capital, complement and strengthen one another in the process of value creation. A higher quality of human 
capital results in an improvement of internal processes in a company, whereas improved internal processes, an 
appropriate organizational culture, etc. trigger the growth of human capital productivity. The growth of value added 
(VA) may result from an improvement in the level of a company’s operations (higher sales) or efficiency (a decrease in 
various categories of operating costs). For example, the employment of additional staff (or wage growth) will translate 
into an increase of intellectual capital efficiency only if it is accompanied by an appropriate increase of value added. 
Analogically, the growth of expenses connected with structural capital which is related to a company’s intensified 
business activity, will cause an increase in intellectual capital efficiency if it is related to sufficient growth of value 
added.  
The ratio of intellectual value added is structured to meet the preliminary conditions stipulated in the previous 
paragraph for the universal ratio of a company’s intellectual capital. Firstly, it is based on the data published in the 
financial statements of companies. Secondly, it is consistent with the views on creating value by intellectual capital, 
according to which intellectual capital is ‘responsible’ for a return higher than the threshold required for the employed 
balance sheet assets. And finally, the structure of the ratio is consistent with the principles of asset valuation and 
exclusively takes into consideration the operating activities of a company. 

4. Research hypotheses and research method  

4.1 Hypotheses 

In order to verify the ICER ratio and its components as an appropriate measure of intellectual capital efficiency, four 
hypotheses were tested: 
 

Hypothesis 1: There is a positive association between the ICER ratio and company performance measures – 
ROA, ROE.  

Hypothesis 2: There is a positive association between the ICER ratio and shareholder value creation measures – 
annual total shareholders return, P/BV.  

Hypothesis 3: There is a positive association between the SCIE and HCIE ratios and company performance 
measures – ROA, ROE.  

Hypothesis 4: There is a positive association between the SCIE and HCIE ratios and shareholder value creation 
measures – annual total shareholder return, P/BV.  

4.2 Sample  

The sample consists of 19 companies listed on the Warsaw Stock Exchange for the years 2011-2014. This results in an 
unbalanced panel sample of 19 companies and a 72 firm-year observation.  Data was derived from annual reports and 
annual financial statements. The sample concentrates only on companies from the food industry, since this industry is 
perceived as intangibles-rich, due to intensive utilization of brands.   

4.3 Variables 

The following model is used for testing the hypothesis: 
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Yi = �ri + �t Xi + �v Zi + �xi 
 

where: the Yi vector contains the dependent variables. i.e., return on assets (ROA) – model 1, return on equity (ROE) – 
model 2, total shareholder return (TSR) – model 3, and price / book value ratio (P/BV) – model 4. The Xi vector 
includes independent variables, i.e. the Intellectual Capital Efficiency Ratio (ICER), the Human Capital Efficiency Ratio 
(HCIE) and the Structural Capital Efficiency Ratio (SCIE). The Zi vector consists of the control variables which can have 
an influence on company performance, specifically company size (total assets transformed with a natural logarithm - 
LnA), while �xit describes random disturbance.  

5. Results  

5.1 Descriptive statistics  

Table 2 presents the descriptive statistics and correlation matrix for the variables considered. The mean of return on 
assets is 0.0488 with standard deviation of 0.1267 and the  mean of return on equity is -0.0681 with standard 
deviation of 0.7512. The mean of total annual shareholder return (TSR) is 0.0511 with standard deviation of 0.5513. 
The mean of P/BV ratio is 1.1432 with standard deviation of 1.0257. The average level of P/BV ratio above unit means 
that, on average, companies in the sample possess some intellectual capital (excess of market value over book value). 
The mean of the Intellectual Capital Efficiency Ratio (ICER) across the entire sample is 1.3433. The mean of human 
capital efficiency (HCIE) is 1.0257 and the mean of structural capital efficiency (SCIE) is 0.9659.  
 
Correlation analysis provides an initial preview for the analysis of associations between dependent and independent 
variables. Table 2 shows the results of Pearson pair-wise analysis. It indicates that the ROA and ROE ratios are 
significantly positively associated (p<0.01 or p<0.01) with the ICER, HCIE and SCIE indicators of intellectual capital 
efficiency, the P/BV ratio is significantly positively associated (p<0.05) only with the HCIE indicator, while the TSR 
measure is not significantly associated with the ICER, HCIE and SCIE indicators respectively. Consequently, the results 
of correlation analysis entirely support hypotheses 1 and 3, partially support hypothesis 4, while rejecting hypothesis 
2. 

Table 2: Descriptive statistics and correlation matrix  

 Mean S.D. ROA ROE P/BV TSR ICER HCIE SCIE LnA 

ROA 0.0488 0.1267 1.00   

ROE -0.0681 0.7512 0.811** 1.00   

P/BV 1.1432 1.0257 0.317** 0.167 1.00   

TSR 0.0511 0.5513 0.149 0.157 0.349** 1.00   

ICER 1.3433 2.5814 0.654** 0.301* 0.187 0.097 1.00   

HCIE 1.0257 1.1624 0.701** 0.274* 0.251* 0.092 0.967** 1.00   

SCIE 0.9659 1.5101 0.589** 0.304** 0.144 0.095 0.981** 0.912** 1.00  

LnA 12.6711 0.9031 0.245* 0.332** -0.200 0.159* -0.148 -0.047 -0.194 1.00 

Note: Significant at p < 0.05*; p < 0.01** .  

5.2 Regression analysis 

After the initial testing of the proposed hypotheses with correlation analysis, the next step is testing the hypotheses 
through linear multiply regression models. As the subject of analysis are time series data, to estimate the parameters 
of the model, panel analysis (with a fixed effect) has been used. The correlation coefficients between explanatory 
variables used in individual models are not high. They range from a low of -0.194 to a high of -0.047. This allows us to 
presume the absence of any multicollinearity. Table 3 reveals the results of the regression coefficients for all 
explanatory variables, including control variable – size, as defined in natural logarithm of total assets.   
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Table 3: Results of the estimation of parameters for the sample  

 Dependent variables 

Model 1  
ROA 

Model 2  
ROE 

Model 3  
TSR 

Model 4 
P/BV 

Panel A Panel  B Panel C Panel A Panel  B Panel C Panel  A Panel  B Panel C Panel  A Panel  B Panel 
C 

Constant -0.810*** 
(0.168) 

-0.716*** 
(0.164) 

-0.817*** 

(0.184) 
-5.473*** 
(1.295) 

-5.155***

(1.317) 
-5.687***

(1.303) 
-0.292 
(0.972) 

-0.180 
(0.968) 

-0.383 
(0.979) 

-1.077 

(.905) 
-0.782
(1.850) 

-1.26 
(1.944

) 

ICER 0.034*** 
(0.004) 

  0.094*** 

(0.033) 
  0.034

(0.025) 
  0.128** 

(.048) 
  

HCIE  0.76*** 

(0.009) 
  0.168**

(0.074) 
  0.065

(0.054) 
  0.319***

(0.104) 
 

SCIE   0.056*** 
(0.008) 

  0.168*** 
(0.058) 

  0.064 

(0.043) 
  0.207** 

(0.086
) 

Ln (Total 
Assets) 

0.064*** 

(0.013) 
0.054*** 

(0.013) 
0.068*** 

(0.014) 
0.417*** 

(0.102) 
0.388***

(0.103) 
0.431***

(0.102) 
0.023 

(0.076) 
0.013 

(0.076) 
0.029 

(0.077) 
0.162 

(0.149) 
0.126

(0.145) 
0.174
(0.152

) 

N 72 72 72 72 72 72 72 72 72 72 72 72 

Adjusted 
R-squared 

0.611 0.622 0.542 0.305 0.268 0.310 0.037 0.027 0.042 0.129 0.164 0.111 

Note: † p < 0.1*; p < 0.05** ; p < 0.01*** . Standard error is given in brackets. 
 
Regarding model 1, adjusted R2 for panel A is 0.611, for panel B 0.622 and for panel C 0.542. This shows that the 
explanatory power of model 1 is the highest among all tested models. In model 1, all independent variables ICER 
(panel A), HCIE (panel B) and SCIE (panel), have a positive and significant impact on the return on assets ROA ratio 
(respectively: ICER=0.034 p<0.001; HCIE=0.760 p<0.001; SCIE=0.056 p<0.001). In all three panels, significant and 
positive associations between control variable Ln Assets, constant and the ROA variable have been identified.  Results 
from model 1 support hypotheses 1 and 3. The explanatory power of model 2 is respectively: 0.305 for panel A, 0.268 
for panel B and 0.310 for panel C.  In model 2, in all three panels independent variables ICER, HCIE and SCIE, have a 
positive and significant impact on the return on equity ratio ROE (respectively: ICER=0.094; SCIE=0.168; HCIE=0.168). 
In all panels of model 2, a significant association was found between the Ln total Assets control variable, constant and 
all dependent variables. Results from model 2 support hypotheses 1 and 3. In the case of model 3, its explanatory 
power is the lowest among all models and equals to, respectively: 0.037, 0.027 and 0.042 for panels A, B and C.  No 
significant association was identified between the ICER, SCIE and HCIE independent variables and the TSR dependent 
variable. Results from model 3 rejects hypothesis 2 and 4. In the final tested model, 4, its explanatory power equals 
0.129, 0.164 and 0.111 for panels A, B and C respectively. In all three panels, independent variables ICER, HCIE and 
SCIE have a positive and significant impact on the price to book value ratio P/BV. Additionally, in all three panels of 
model 4, both the control and constant variable have no significant impact on the P/BV ratio. Results from model 4 
partially support hypothesis 2 and partially hypothesis 4. 
 

6. Discussion and conclusions 

Today, intellectual capital is a main source of value creation for many companies. However, traditional accounting 
models do not measure the intellectual capital of a company. This paper presents a proposition for a new method to 
measure the intellectual capital efficiency – an ICER coefficient. Given that other specially designed for IC 
measurement models regularly fail the test of compliance with theory and practice of management and finance, an 
alternative measure of IC, a method which is free from defects is presented in this paper. The ICER method is based on 
publicly available data from financial statements and can be used for listed and private companies. Thus, its advantage 
is that, at the moderate expense of accuracy, it allows the measurement of IC for different types of companies and the 
conducting of comparative analysis between industries and countries.  
 
In order to verify the appropriateness of the method, four hypotheses were tested on associations between the ICER 
ratio (and its constituents) and different measures of company performance (ROA, ROE) and shareholder value 
creation measures (TSR, P/BV). The results of this study show a significantly positive association between the 
intellectual capital efficiency ratio (ICER) and its components – the human capital efficiency ratio (HCIE) and the 
structural capital efficiency ratio (SCIE) and company performance measures, respectively: return on assets, return on 
equity. This study also shows a positive and significant association between the ICER ratio (and its constituents)  and 
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the shareholder value creation measure P/BV. It indicates that the ICER ratio is associated not only with the current 
period of profitability of a company, but also is a good proxy of the long term shareholder value creation measure 
(P/BV), which is determined by expectation about future company performance.  However, this study does not 
confirm strong links between ICER and the annual total shareholder return measure. This last conclusion is not in 
contradiction with the previous one on the P/BV ratio. Shareholder return is usually volatile, partially because it 
depends not only on a company’s fundamentals, but also on current market sentiment, which is determined by 
behavioral factors. In other words, intellectual capital efficiency and shareholder return for a given year could be 
detached, one from the other. Supposition could be done here, that if the analysis was undertaken for longer period 
of time (eg. ten years), a link between the ICER and TSR measure, would be more likely identifiable.    
The results of this research contribute to the development of intellectual capital measurement and corporate finance 
theory and could have several practical implications. Primarily, managers can apply the ICER method as a tool to 
better manage firms for value creation, not only with regard to their IC. ICER may also be used as a benchmark against 
competitors. Investors can utilize ICER as an indicator which is useful for selecting investment objectives. 
The results of this study are also subject to limitations associated mainly with the data on which the results are based 
and the selection of control variables. Research was conducted based on time-series data for only four years and 
covered companies from just one industry. Further verification of the ICER model should be based on data extended 
beyond one industry and market. Inclusion of other control factors should also be considered. 
 

References 

Andriessen, D. (2004) Making Sense of Intellectual Capital, Designing a Method for the Valuation of Intangibles, Elsevier 
Butterworth-Heinemann, Oxford.   

Barney J. (1991) “Firm Resources and Sustained Competitive Advantage”, Journal of Management, No.17(1), pp. 99-120. 
Bounfour, A. and Edvinsson, L. (2004), “IC for Communities, Nations, Regions, Cities, and other Communities”, Butterworth-

Heinemann, Boston, MA. 
Brunold, J. and Durst, S. (2012), “Intellectual capital risks and job rotation”, Journal of Intellectual Capital, Vol. 13, No. 2, pp. 178-

195. 
Chahal, H. and Bakshi, P. (2015), “Examining Intellectual Capital and Competitive Advantage Relationship. Role of Innovation and 

Organizational Learning”, International Journal of Bank Marketing, Vol.33, No 3, pp. 376-399. 
Chang, W. and Hsieh, J. (2011) “Intellectual Capital and Value Creation – Is Innovation Capital a Missing Link?”, International Journal 

of Business and Management, Vol.6, No.2, pp. 3-15. 
Chen, M.-Ch., Cheng S.-J. and Hwang, Y. (2005) "An empirical investigation of the relationship between intellectual capital and 

firms’ market value and financial performance", Journal of Intellectual Capital, Vol. 6, No. 2, pp. 159-176.  
Delgado-Verde, M., Martín-de Castro, G., Navas-López, J.E. (2011), “Organizational knowledge assets and innovation capability: 

Evidence from Spanish manufacturing firms“, Journal of Intellectual Capital, Vol. 11, No. 3, pp. 5-19.   
Díez, J.M., Ochoa, M.L., Prieto, M.B. and Santidrián, A. (2010) "Intellectual capital and value creation in Spanish firms", Journal of 

Intellectual Capital, Vol. 6, No. 2, pp. 348-367. 
Edvinsson, L., Malone, M. (1997), Intellectual capital: realizing your company’s true value by finding its hidden brainpower, Harper 

Business, New York. 
Firer, S. and Williams, S.M. (2003) "Intellectual capital and traditional measures of corporate performance", Journal of Intellectual 

Capital, Vol. 4, No. 3, pp. 348-360. 
Grant R. (1991) “The Resource-Based Theory of Competitive Advantage: Implications for Strategy Formulation”, California 

Management Review, Spring, pp.114-135. 
Ho, C.-A., Williams, S.M. (2003), "International comparative analysis of the association between board structure and the efficiency 

of value added by a firm from its physical capital and intellectual capital resources", The International Journal of Accounting, 
Vol. 38, No. 4, pp. 465-491. 

Holienka, M. and Pilkova A., (2014) “Impact of Intellectual Capital and its Components on Firm Performance Before and after 
Crisis”, The Electronic Journal of Knowledge Management, Vol. 13, Issue 3, pp. 209-218. 

Hu, Y., Wen, J. and Yan, Y. (2015) “Measuring the Performance of Knowledge Resources using a Value Perspective: Integrating BSC 
and ANP”, Journal of Knowledge Management, Vol. 19, No. 6, pp. 1250-1272. 

Käpylä, J. Kujansivu, P., Lönnqvist, A. (2013), "National intellectual capital performance: a strategic approach", Journal of 
Intellectual Capital, Vol. 13, No. 3, pp. 343-362. 

Koller T., Goddard M., Wessels D. (2005), “Valuation: Measuring and Managing the Value of Companies”, Wiley, Hoboken. 
Lev, B. (2001) Intangibles. Management, Measurement, and Reporting, The Brookings Institution, Washington DC. 
Liang, Ch.-J., Chen, T.-Y., Lin, Y.-L. (2013), "How do different business models affect intellectual capital?", Journal of Intellectual 

Capital, Vol. 14, No. 2, pp. 176-191.  
Lin, C. and Edvinsson L. (2008), "National intellectual capital: comparison of the Nordic countries”, Journal of Intellectual Capital, 

Vol. 9, No. 4, pp. 525-545. 
Maditionos, D., Chatzoudes, D., Tsairidis, C. and Theriou, G. (2011) “The impact of intellectual capital on firm’s market value and 

financial performance”, Journal of Intellectual Capital, Vol. 12 No.1, pp. 132-151. 



Electronic Journal of Knowledge Management Volume 14 Issue 4 2016 

www.ejkm.com ©ACPIL 
 

230

Pucar, S. (2012), "The influence of intellectual capital on export performance", Journal of Intellectual Capital, Vol. 13, No. 2, pp. 
248-261. 

Pulic, A. (2000) "VAICTM – an accounting tool for IC management", International Journal of Technology Management, Vol. 20, pp. 
702-714.   

Reilly, R. and Schweihs, R. (1999), Valuing Intangible Assets, McGraw-Hill, New York. 
Roos, G. and Roos, J. (1997) “Measuring your company’s intellectual performance”, Long Range Planning, Vol.30, No. 3, pp.413-426.  
Smith, G. and Parr, R. (2000) Valuation of Intellectual Property and Intangible Assets, Wiley, New York. 
Stahle, P., Stahle, S. and Aho, S. (2011) "Value added intellectual coefficient (VAIC): a critical analysis", Journal of Intellectual 

Capital, Vol. 12, No. 4, pp. 531-551.  
Sveiby, K. (1997), “The New Organization Wealth: Managing and Measuring Knowledge-Based Assets”, Berret-Koehler, New York. 
Tseng, C.,Y. and Goo, Y.,J., J. (2005) “Intellectual capital and corporate value in an emerging economy: empirical study of Taiwanese 

manufacturers”, R&D Management, Vol. 35, No. 2, pp. 187-201. 
Wang, J. (2008), “Investing Market Value and Intellectual Capital for S&P 500”, Journal of Intellectual Capital, Vol. 9, No. 4, pp. 546-

563. 
Zeghal, D. and Maaloul, A. (2010) “Analysing value added as an indicator of intellectual capital and its consequences on company 

performance”, Journal of Intellectual Capital, Vol. 11, No. 1, pp. 39-60. 
 
 



ISSN 1479-4411 231                                                                                                            ©ACPIL 
Reference this paper as: Kamaja P et al “Intellectual Capital Based Evaluation Framework for Dynamic Distributed Software 
Development” The Electronic Journal of Knowledge Management Volume 14 Issue 4 (pp231-244) available online at www.ejkm.com 

Intellectual Capital Based Evaluation Framework for Dynamic 
Distributed Software Development 

Pekka Kamaja1, Mikko Ruohonen2, Katriina Löytty2, Timo Ingalsuo2 
1 Haaga-Helia University of Applied Sciences, Helsinki, Finland 
2 CIRCMI, School of Information Sciences, University of Tampere, Tampere, Finland 
pekka.kamaja@haaga-helia.fi 
mikko.j.ruohonen@uta.fi   
katriina.loytty@uta.fi   
timo.ingalsuo@uta.fi    

Abstract: This article presents constructing of an evaluation framework for dynamic distributed software development (DDSD). The 
topic examines building the capabilities, evaluating the efficiency and scaling up the performance of globally distributed software 
development teams in environments that demand high operational excellence, innovativeness and other intellectual properties. 
Three universities and four ICT service and software companies in Finland collaborate on a research project, DD-SCALE (2014-2016). 
The project objectives are to investigate and develop measurement solutions, tools and work practices for managing and 
evaluating DDSD work. The challenge of harnessing human and social capital assets for scaling high-performing teams to fit with 
high-performing organizations is addressed.  
 
The research began with an explorative phase for designing the preliminary concept of the evaluation framework which further 
defined the research questions. The increased knowledge of the object of study brought a better standpoint to judge among 
various approaches for the framework. Theories of Intellectual capital (IC), Performance management, productivity and distributed 
software development were investigated.  
 
The results of the paper are: 1) conceptualizing productivity of DDSD operations in terms of an evaluation framework on individual, 
team and organizational levels with dynamic IC emphasis; 2) a categorization of evaluation indicators on three aggregation levels; 
and 3) a baseline construction for the framework with practical trials.  
Contributions to the scientific community are: 1) a conceptualization of productivity in knowledge intensive technology developer 
organizations in terms of dynamic IC and; 2) a model for conceptualizing how the impact of dynamic IC on productivity is 
manifested and seen in such organizations. Both views extend the applicability of productivity as measurement within knowledge 
intensive organizations.  
 
Contributions to management practitioners are: 1) management and development of work practices and; 2) guidelines in exploiting 
the full gain from advancements in high performing software research, development and innovation (RDI) within globally 
distributed setting. 
 
Keywords: dynamic distributed software development, global software development, distributed teams, software evaluation, 
intellectual capital, performance management, knowledge work productivity 

1. Introduction 

Outsourcing information technology (ITO) and business and knowledge processes (BPO) has increased tremendously 
during the last two decades and now provides great business opportunities for many knowledge-intensive companies 
(Lacity and Willcocks, 2001; Lacity, Willcocks and Cullen, 2008; Saxena, Ruohonen and Bharadwaj, 2010). Since the rise 
of outsourcing business in the US and Western European countries in the late 1990s, the business today is ruled by the 
offshoring offerings in cost competitive countries of Asia, Latin America and Africa (Ruohonen, Mäkipää and Kamaja, 
2014). Motivation for distributing RDI work relates to sustaining contacts with customers at remote locations, 
exploiting the availability of remote workers, reducing costs by offshoring, and enhancing the capabilities by creating 
networks with other development organizations and teams (Fuggetta and Di Nitto, 2014). 
 
Distribution of the RDI operations of software development companies is being challenged by the complexity of the 
combination of onsite, onshore, nearshore and offshore settings (Oshri, Kotlarsky and Willcocks, 2007). Consequently, 
one-way outsourcing operation that hands over assets, people, activities and knowledge to third-party management 
does not remain competitive anymore. Two-way, collaborative and network-based contracting that constantly evolves 
can release a company’s knowledge potential and simultaneously release the provider’s potential, resulting in mutual 
gain (Ibid.). Thus, in a networked business environment, it has turned to be inevitable to make relation-based business 
operations that may also be-come contributed by spontaneous collaboration and social networking besides the more 
planned and man-aged practises (Begel, Herbsleb and Storey, 2012; Dabbish, et al., 2013). 
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Currently cost competitive countries are able to compete on the market of software engineering resource due to their 
cheaper labour costs. In particular, service levels, dynamic competencies and community-based activities can act as 
game changers when evaluating total costs. However, human capital, human resource management complexities and 
various administrative issues can result in unfavourable events and unexpected situations when managers are 
attracted by cost savings brought with offshoring opportunities (Rottman and Lacity, 2006).  
 
Due to the various forms of outsourcing, management of such networks is challenging, in which not only information 
technology (such as servers in clouds), but also business and knowledge processes are being distributed through the 
whole network. The increased complexity in networked operations followed by care of cost effectiveness can be met 
with enhanced transparency and synchronization across the distributed software development (Herbsleb, Kastner and 
Bogart, 2016; Dabbish, et al., 2013; Cataldo and Herbsleb, 2013). 
 
Considering cost efficiency, surprisingly many of software vendor companies undertaking offshoring projects 
constitute their performance monitoring both on overly simplified and blurred yardsticks in measuring the 
performance of their external outsourcing partners (Rottman and Lacity, 2006). Moreover, “[t]he productivity of 
knowledge intensive organization in terms of knowledge management performance monitoring is situational and 
context dependent” (Johnson, Mawson and Plum, 2014). Finally, “[t]here is no standard or single, widely 
acknowledged metric, method, or set of key performance indicators for measuring the more complex forms of 
knowledge worker productivity” (Ibid.). 
 
In search of cost savings and higher productivity, the dream of “to work when and where people prefer to work using 
fast and mobile IT-facilities” (Gorgievski, et al., 2010) has now become trivial. In near future, the new ways of working 
in the ICT (Information and Communication Technologies) industry and other knowledge work organizations are 
influenced by the increased role of computerization. Computerization of knowledge work in terms of artificial 
intelligence and machine learning solutions has been seen “augmenting the work of highly skilled labour, while 
allowing some types of jobs to become fully automated” (Frey and Osborne, 2014). In software engineering, the 
objects of future computerization are the non-routine cognitive tasks predominantly characterized by pattern 
recognition (Brynjolfsson and McAfee, 2011) like the optimization of complex design choices (Hoos, 2012 cited in Frey 
and Osborne, 2014, p.15) and more advanced software bug detection (Frey and Osborne, 2014). Thus, information 
technology is shifting forcefully from a servant role towards more challenging intelligent tasks in knowledge work. 
 
The key rationale behind the DD-SCALE RDI program (2014-2016) is managing distribution of software development 
work. This research was conducted together with two case companies that operate in software RDI intensive 
industries. Both of the companies have several sites distributed globally. Besides the two, other two partner 
companies in the program participated in project meetings and commented on the findings, which contributed to this 
study. 
 
The software companies’ decision makers were bothered especially by how to judge total productivity, which is 
predominantly dependent on the productivity of software engineering teams and developers. Ex-tending the 
knowledge and understanding of the underpinning causes that explain productivity, together with the aim for a 
comprehensive evaluation framework that could be used for various purposes by managers of RDI-operations, were 
the primary interests for the research. 
 
At the outset of the DD-SCALE program, a work hypotheses and problem statement was that the primary objective of 
the framework would be to explain productivity of RDI-operations in software engineering companies. The goal was to 
shed more light on the impact of distribution on productivity. Other views included finding measurements for 
comparing total efficiency across various sites of a company, measuring the impact of a company’s organisational 
changes, and estimating the impact in work transfer across company sites. 
 
The problem statement is interpreted in the form of three research questions (RQs): RQ1: What are the applicable 
dimensions, in the context of IC, of a comprehensive and scalable evaluation framework for DDSD? RQ2: What are the 
relevant indicators for evaluating the performance of DDSD? During the research process, RQ2 was directed towards 
explaining performance and/or productivity of distributed software development work. And finally, RQ3: How can a 
framework, its dimensions and indicators be effectively implemented in practice? 
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2. Theoretical consideration 

Theoretical consideration is divided into two main sections. The first section defines the design criteria for 
constructing the evaluation framework. The second section defines the dimensions involved in distributed software 
development that eventually conceptualize the framework from the theory point of view.  

2.1 Design criteria for the framework 

Software evaluation approaches like COCOMO, SLIM and Price-s in the 80’s (Reifer, 2007) and their enhancements in 
the 2000 millennium to meet the requirements set by Agile approach are about quantifying productivity of work in 
terms of cost, effort and duration that are the inputs expended to produce the output (Ziauddin, Shahid and 
Shahrukh, 2012). The more contemporary evaluation approaches, according to the agile way, either using metrics 
such as story points, object points or use case points are meant for monitoring work left to do versus time in a given 
timespan (Huskins, Kaplan and Krishnakanthan, 2013). Common for all of them is the use of direct inputs and outputs 
that fall short in explaining the less direct factors sur-rounding the immediate inputs by developers. 
 
Moreover, software engineering like any knowledge intensive work is “the creation, distribution or application of 
knowledge by highly skilled (and autonomous) workers using tools and theoretical concepts to produce complex, 
intangible and tangible results” (Bosch-Sijtsema, et al., 2009), which is aligned with the characteristics of software 
development work. Consequently, the first design criterion is that the impact of less direct tangible and intangible 
inputs are the parameters of the DDSD evaluation framework. 
 
“Knowledge worker productivity should be assessed on the team level, because knowledge work is not an individual 
task, but usually performed in collaboration with others on complex tasks that they cannot perform alone” (Johnson, 
Mawson and Plum, 2015). Therefore, besides the focus on productivity of individuals, the team level is necessary 
(Ibid.). Bosch-Sijtema, et al. (2009) suggest that in addition to the individual level, which is knowledge workers in 
different work modes and tasks and team level, the work environment (physical, virtual and social workspaces) and 
organizational level (organizational context) are feasible levels in measuring knowledge work productivity. 
 
The complexity of measuring productivity in knowledge intensive arrangements can be found in literature from the 
early 90’s with the question of IT-investment productivity, known as productivity paradox (Brynjolfsson, 1993). The 
hope for short-term gain within the boundaries of an investor company was overruled by the study which stated that 
IT-investments made by supplier industries increase the productivity of downstream industries (Han, Chang and Hahn, 
2011). Thus, the horizontal dimension in defining the productivity factors spans beyond the organization boundaries. 
 
Therefore, the second design criterion is that the individual perspective needs to be complemented by the levels of 
distributed teams, business lines/units and organizations. Moreover, the coverage must be stretched beyond the 
company boundaries.  
 
To meet these two requirements, the performance management approach could be an adequate choice. Performance 
management frameworks are crafted with leading and lagging perspectives that enable extending the cycles of 
monitoring much broader than that addressed in productivity measurement approaches. For example, one cycle is 
organizational learning, including team based learning, that eventually enables individual workers’ higher 
performance. Although performance measurement systems are powerful in monitoring the overall performance of 
organizations and linking the measurements to strategy, they lack assessing the individual perspective (Jääskeläinen 
and Laihonen, 2013). Moreover, they are susceptible to biases that can be seen in the challenges of linking key 
performance indicators with business operations, such as software engineering (Reddy and Ryman, 2009). They also 
fail in exposing the under-pinning root causes behind the measurement parameters, unlike Intellectual capital which is 
linked to the organizational competences and processes in subtler way (Lerro, 2014). 
 
One branch in performance management is knowledge work performance measurement. Frameworks are rich in 
explaining the individual, team and organizational knowledge work related assets. One quite a new framework by 
Palvalin, et al. (2014) holds two main sets: 1) drivers related to work environment and employees’ ways of working, 
and 2) the resulting factors related to well-being at work and productivity. In most of these appraisal tools, the focus is 
on Human and Structural Capital (Johnson, Maw-son and Plum, 2015) but also signs of Relational capital can be found, 
like the consideration of customer perspective (Palvalin, et al., 2014; Xiao, Nembhard and Dai, 2012). 
Accordingly, the third design criterion is that the evaluation framework shall comprise a cyclical approach that enables 
capturing the intangible capabilities holding diverse cycles of impact. 
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The notion of capabilities is found not only in performance management literature, but also in Intellectual capital. 
Although at first the financial accounting driven static viewpoint treated company’s intangibles as stocks of assets, 
further research extended this view. Indeed, dynamic Intellectual capital (Leitner and War-den, 2004; Ståhle and 
Grönroos, 2000) was seemingly inspired by the resource based view, where the capabilities could be found as a unit of 
analysis in explaining the competitive advantage of companies (see e.g. Dierickx and Cool, 1989; Kogut and Zandler, 
1992).  
 
The valuable aspect in performance management frameworks is that they are dynamic and capture the various cycles 
of intangibles impacting on overall performance. For example, the Balance Scorecard -framework captures three 
major forms of intellectual capital, Human, Structural and Relational capital in the perspectives of Learning and 
growth, Internal process and Customer – all of them bearing an impact on company progress, especially increasing the 
shareholder value (Kaplan and Norton, 2004).  
 
The estimates for the impact cycles of Intellectual capital are as follows: 1) Human capital and organizational 
knowledge that is the learning and growth perspective in building future growth 3 – 5 years; 2) Structural capital in 
terms of internal process management, productivity and cost-efficiency 6 – 12 months and; 3) Relational capital in 
terms of customer service, satisfaction and quality of service related perspective 12 – 24 months (Ali-Yrkkö, 2008, 
Neely, et al., 2002, Shenhar, et, al., 2001 cited in Kamaja, 2012). The longest one is the impact cycle of learning. As it 
occurs on organization level, it does not reflect the impact cycles on individual level. Learning new skills in software 
engineering industry such as new programming language would grant relatively quick wins within one-year time 
frame, but a comprehensive shift into new technologies at company level would require 9 – 18 months to realize the 
full benefit. 
 
Finally, the fourth criterion is that dynamic intellectual capital approach shall enable linking fragments of intellectual 
capabilities with chosen output metrics. 
 
The chosen output metric in this study is productivity of software engineering operations. Productivity in general is 
defined as the ratio of output and input. In software engineering, “the output represents the out-come of the process, 
which can be the product artefacts, the documentation, or the value of the outcome” (Cheikhi, Rafa and Ali, 2012). 
The meaning of productivity varies depending on the context. Consequently, productivity takes a different perspective 
on each management level (Tangen, 2005). A more sophisticated definition with Lean management emphasis by Slack, 
et al. (2001 cited in Tangen, 2005) nails the five components of high performing operations: High-quality (do not 
waste time or effort in re-doing things); Fast operations reduce the time to market; Dependability of operations; 
Flexibility to adapt to changing circumstances quickly. The fifth is low cost of operation that escapes the scope of 
Intellectual capital. 
 
Definitions for making sense of productivity are also taken from the Intellectual capital perspective (Bontis, 1999). 
Human capital is linked with volume on individual tasks. The higher the volume is the faster the operations are. The 
essence of structural capital is cultivating internal routines, ways of doing tasks, which focus on efficiency and 
accessibility. Relational capital resonates with longevity, that is sustaining the relation-ships (Bontis, 1999, pp.445-
450). Table 1 summarizes the concept of productivity cross-referenced with Intellectual Capital. 
Table 1: A summary of the concept of productivity cross-referenced with Intellectual Capital 

Essence *) Human Intellect Organizational Business relati onships 

Scope *) Internal to employee Internal within Organization External to the organization 

Parameters *) 
Volume = 
throughput and 
quality 

Efficiency, Accessibility = 
Integrity, Cohesiveness, 
Smoothness 

Longevity = Expansion/Growth 

Categories **) 

Unstructured human 
knowledge and 
skills 
Motivation  
Learning and 
Renewal 
Social/Bonding 

Structured and shareable 
knowledge 
Organisational structures, 
policies, processes  
Organizational empowerment 
(leadership issues) 

Customer relationships 
Relationships with 
Partners/Collaborators 
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Essence *) Human Intellect Organizational Business relati onships 

Productivity 
parameters 

Fast operations, 
Avoiding waste of 
time 

Dependability and Flexibility as 
they are management related 
topics 

Flexibility needed to satisfy 
changed customer preferences 

Common terminology 
in software engineering 
context 

Velocity Quality Appropriateness (to customer) 

*) Bontis, 1999 pp. 445-450 
**) Huang, Luther and Tayles, 2007; Cricelli, Greco and Grimaldi, 2014 
As a conclusion here, in the software engineering context, productivity is defined as velocity, quality and 
appropriateness to customers which are in line with the concept of Human, Structural and Relational Capitals, 
respectively. 

2.2 Facets of the dimensions in the framework  

The landscape for discovering new tools for managing DDSD (see Ruohonen, Mäkipää and Kamaja, 2014; Kamaja, 
Ruohonen and Ingalsuo, 2015) is framed by the search for desired benefits, such as savings in cost and delivery time, 
securing IT manpower and achieving market proximity (see Dutta and Roy, 2005). This also applies to secondary 
objectives, such as inducing innovativeness (Kojima and Kojima, 2007). The counterforces acting against the benefits 
of the distributed management models are poor communication, such as gaps or unclear chains of command; cultural 
differences; the transferring of the business domain; decreases in project visibility; configuration management; a 
disconnect between project estimates and feasible results; client business security; document maintenance and 
synchronization (Hameed and Nisar, 2004).  
 
The ideal solution for the purposes of DDSD would be to provide a broad and deep analysis approach. The breadth of 
the analytical framework is due to the aforementioned challenges, but especially to the main categories and the 
factors that are present on the level of distributed teams (see Kamaja, Ruohonen and Ingalsuo, 2015; Löytty and 
Ingalsuo, 2015):  

1. Cross-cultural factors (Fontaine, 2007; Hudson, 2007);  
2. Organizational values and leadership (Schein, 2010);  
3. Communication in and between teams (Sahar, Raza and Nasir, 2013);  
4. Remote collaboration patterns between teams (Herbsleb and Mockus, 2003) and  
5. Knowledge management (Oshri, Kotlarsky and Willcocks, 2007). 

The first main category, the cross-cultural perspective can be seen in two ways: 1) in the working of the multisite 
organization, and 2) in the working of multicultural project teams. Multicultural teams have a higher potential for 
greater success than single-culture teams do, but they also have a higher risk of failure. Cultural differences in project 
management can be difficult to navigate, especially in the software industry. (Hudson, 2007). It is important to 
acknowledge the importance of cultural competence. A good starting point for in-creasing cultural competence is 
offered by different cultural typologies. The advantage of these models lies in their power to make sense of a different 
culture, even if the person using these models does not have first-hand experience of the specific culture. The 
thorough consideration of the next main dimension, organizational values and leadership would require a more 
precise investigation of the underlying factors. House, et al. (2004) have presented nine dimensions of leadership 
which are in line with the five factors presented by Hofstede (2001). Other relevant taxonomies explain the cultural 
aspects involved in leadership (Trompenaars and Hampden-Turner, 1998) and the cross-cultural aspects of managerial 
work (Jacob, 2005).  
Remote collaboration patterns are taken into use when managing the knowledge and the division of work between 
different sourcing sites. When the division of work is based on expertise, it utilizes the knowledge and expertise of a 
company’s employees regardless of their geographical location. Thus it allows these companies to access the pool of 
expertise available in offshore locations, where the familiarity between peers and knowing their expertise profiles is 
pivotal (Marlow, Dabbish and Herbsleb, 2013). Lastly, an expertise-based division of work approach requires that 
remote engineers and managers interact, and consult with their counterparts in order to solve design issues. 
Kotlarsky, et al. (2007) observed that companies which attempted to reuse components across different projects and 
products, and improve product flexibility through the application of component-based development were especially 
dependent on the success of a) inter-site coordination; b) knowledge management and; c) communication channels. 
Also a sound product architecture that reduces technical dependencies enables efficient inter-site coordination and, 
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furthermore, a more efficient distribution of engineering resources by reducing work dependencies between teams 
(Cataldo and Herbsleb, 2013). Also the dimensions of customer orientation and business models have an influence on 
operations (Oshri, Kotlarsky and Willcocks, 2007). In addition, Herbsleb and Moitra (2001) argue that cultural 
communication and knowledge management issues are significant factors.  
 
A quite recent set of categories developed by Prikladnicki and Audy (2012) that focus on the DDSD field are probably 
best able to link the IC tradition. The categories are distance, levels of dispersion, organizational structure, the 
practices of operations, culture, trust, collaboration patterns, the division of project work across sites, development 
methods, policies and standards, the measurement of the productivity of distributed software development and 
project management and leadership. Klein (2008, p.2) suggests this organizational culture and leadership is capital, 
whereas Bontis (1999, p.450) sees them as external to the drivers of intellectual capital. Linking intellectual capital to 
globally distributed software engineering is troublesome, not only due to the inconsistencies in the categories and 
their concepts, but also because of the differences between the objects of investigation. Distributed software 
development is anchored in the phenomena of the global software engineering context, whereas intellectual capital is 
interested in intangible assets. These categories and the related factors that emphasise the essence of distribution 
management are here considered as the lenses for ascertaining the ontologies residing in the area of interest (Kamaja, 
Ruohonen and Ingalsuo, 2015; Ruohonen, Mäkipää and Kamaja, 2014).  
 
To summarize the theoretical discussion so far, it is evident that the literature discusses the categories and factors 
present in DDSD work in different ways and with a variety of perspectives and emphases. In an attempt to gain a 
unified view of the different factors that impact on the collaboration and productivity of distributed teams, the first 
steps taken in the DD-SCALE program were to create a multi-layered concept map based on a literature review (Löytty 
and Ingalsuo, 2015). The key findings were that distributed team collaboration and productivity are surrounded by 
various elements originating from different levels in relation to the team (Espinosa, et al., 2007). The temporal, 
physical and socio-cultural distances often inherent in distributed teamwork have an important influence on the 
factors at the team, organizational and operating environment levels. These factors come closer to the core of doing 
the actual work. If successfully man-aged, the factors can support the collaboration and productivity of the teams, but 
if lacking or misdirected, they can effectively act as hindrances (Espinosa, et al., 2007; Johnson, Mawson and Blum, 
2015, Löytty and Ingalsuo, 2015). 

3. Research approach, data collection and analysis 

The overall research approach is design science and action research that has a qualitative emphasis. Design science 
“creates and evaluates IT artifacts intended to solve identified organizational problems” (Hevner, et al., 2004, p.77). 
“Central to action research is collaborating, co-creating solutions and crafting new ways of operating together with 
project stakeholders”, such as the case companies (Atweh, Kemmis and Weeks, 1998).  
 
The research process can be characterized by three main perspectives: First, literature in Performance Management 
and IC disciplines provided the theoretical foundation for defining the key concepts needed in constructing the 
evaluation framework. They also framed the scope of research. Second, problem domain specific literature of 
distributed software engineering and global software development were applied in formulating the context 
dependent data collection plan. The concepts available in this literature were also particularly useful in 
conceptualizing the framework. Third, data collection in the case companies was carried out by methods of interviews 
and workshops. 
 
The data was collected in semi-structured interviews and theme based workshops in the case companies between 
January and August 2015. The themes for the interviews and workshops were identified based on the literature 
review in the chosen disciplines and specification meetings within the DD-SCALE project. The interviews and 
workshops examined the topic from different angles with the aim to cover a broad array of perspectives to the topic 
and establish the dimensions and potential indicators for the evaluation frame-work. The data collection included 
both individual and group sessions. The informants were from Finland, India and Malaysia.  
The 16 transcriptions of the data collection sessions (interviews and workshops) were analysed by qualitative content 
analysis. The aim was to identify and conceptualize the relevant phenomena for assessing productivity in DDSD work: 
textual data was analysed by seeking for and categorizing meaningful entities related to productivity and high 
performing software engineering work. (Schreier, 2014) The analysis process was iterative and collaborative among 
the researcher team. During the process, interim results were also presented to and discussed with case company 
representatives. 
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Viewing the levels in more detail, level 1 contains the human related core capabilities, i.e. job skills and knowledge, 
which are in the very core of software engineering and highly crucial to successful work performance as well as to 
productivity. Level 2 entails social skills, renewal and learning, as well as motivation and engagement which are 
enablers for the core capabilities on level 1. On level 3 are the team related capabilities, team interfaces and 
collaboration as well as tools and methods that are crucial to the success of teams. Level 4 refers to software 
engineering specific management practices and architecture of product technology which is highly contributory to 
managing the distribution of resources (Cataldo and Herbsleb, 2013). Level 4 also holds structured organizational 
knowledge in its various forms (artefacts, documents, etc.). The level 5 is about the core of management capabilities 
seen in technology companies, which are the innovativeness and competence management central to successful 
software development. Lastly, the level 6 holds the general management and leadership capabilities as well as care of 
customers and company image that are fundamental building blocks of any company. 
 
The illustration in the lower part in Figure 3 drills down in the categorization from the main group level to the clusters 
and finally to the individual indicators. The exploded view presents one of the main groups, Team interfaces and 
collaboration: The fragmentation level 2 shows the five clusters within that main group. The fragmentation level 3 
then illustrates the seven indicators within one of the clusters, Team development facilitating environment. 
 
Interpretation of productivity can be exercised on the levels of individual indicators and clusters. For in-stance, one of 
indicators within the framework is Established cross team connections for quickly accessing expertise. Undoubtedly 
getting help outside the team is crucial for the team performance to continue their work in a troublesome situation 
and, moreover, avoid a stoppage that could negatively influence one of the main productivity measures, namely 
velocity. Similarly, each of the 320 indicators on the third level in the decomposition of the evaluation framework have 
either direct, somewhat direct or indirect impact on the object of doing, software engineering. 
 
This example is a manifestation of how to connect dynamic intellectual asset fragments with productivity yardsticks. 
Although this task is burdensome and complex, it is viable. Instead of analysing all indicators one by one, the level of 
clusters, one level up, turned out to be homogenous enough to define the related indicators of particular cluster 
equally in terms of how they impact on productivity. This notion was due to the clusters being of same quality of 
intellectual capital. 
 
Coming up to the level of the main categories, the intellectual capital value adding to productivity, divided into the 
intellectual capital impact cycles can be found quite clearly. However, the interpretation here requires the 
subcategories of human, structural and relational capital. Yet, a detailed disclosure of cycles is not possible here. 
Instead, discussion on a general level is taken next. 
 
The two main groups, Knowledge and Job Skills, on the first level holding 12 clusters, are the front line capabilities, 
Human capital by nature, that are the key to high overall productivity. The three main groups on level 2 are also 
characterized by Human capital. Together they include 15 Human capital capabilities that enable the effectiveness of 
contributions by individual developers. Furthermore, these are supported by the team level capabilities on level 3, 11 
capabilities in total. The level 3 main groups are characterized by Structural capital that can be seen in less or more 
structured forms, like collaboration patterns or communication practices.  
 
Level 4 is occupied by three main groups, organizational knowledge, product architecture design and soft-ware 
engineering related process and practices, all them belonging to Structural capital.  Sound product architecture design 
enables efficient division and distribution of design work and is structural capital, too. The 21 capabilities in the three 
main groups on this level enable efficient team working, which are the level 3 team focused capabilities. 
 
Level 5 capabilities, innovativeness and competence care at organization level, are crucial especially for technology 
companies and supportive to RDI operations in general. Level 6 contains the general capabilities forming the 
foundation to management operations and company leadership. They belong to Structural capital although there are 
IC frameworks arguing of the role of innovativeness as one of the main intellectual capital categories, additional to the 
traditional triplet (Gerport 2008 cited in Kamaja, 2012). Finally, level 6 includes the Relational capital elements of 
company image and customer and partner relationship. 
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5. Discussion and conclusions  

The rationale of the study was to gain a comprehensive and in-depth view for understanding productivity underneath 
the tangible level of daily software engineering work. More generally, extending the concept of productivity within 
distributed knowledge intensive organizations, such as software engineering companies was exercised. In practice, the 
research discovered the ultimate entities at the grassroots level, that is, the indicators.  Eventually, a rich and 
encompassing categorization of the indicators related to the causes of overall performance of daily work in software 
companies was created. 
 
The DDSD framework is now defined as an evaluation solution with yardsticks to investigate productivity in software 
engineering work. In reference to the 88 clusters, the concept of Capability Indicators, is one of the key findings of this 
study together with the yardsticks to better explain productivity in distributed software work. The discussion part is 
divided into the perspectives of framework itself and its practical uses. 
 
The first perspective is the value adding. Value adding in cycles, can be seen taking effect from the sixth to first level 
although the capabilities on the different levels are impacting two-way. For example, the individual level capabilities 
have impact on team level capabilities, too (Kamaja, 2012). However, this study suggests that the dominant direction 
of the value stream is from general organizational level capabilities up to the individual software engineering working 
capabilities through the four other levels.  
 
The study also suggests, that the six levels in the DDSD evaluation framework represent the diverse cycles of 
intellectual capital impacting on productivity. However, the span of the impact cycles is not defined here. The first two 
levels (1 and 2) are characterized by human capital which are both core and enabling capabilities in gaining higher 
productivity. The next two levels, team related (3) and software engineering specific (4) capabilities are forms of 
structural capital, the practices of communication within the organization boundaries, organizational structures and 
processes and structured knowledge. The level 5 contains technology specific capabilities that are also structural 
capital. The level 6 is two-fold holding both corporation level structural and relational capital. 
 
The effectiveness point of view, how greatly a particular capability impacts on overall productivity, is not only dictated 
by the position on the six levels of value adding stream, but also the size of the related entity should be taken into 
account. For instance, change in architecture may result in better distribution of re-sources involving 50 – 100 experts, 
whereas learning to use a new and more efficient programming tool would not necessarily impact more than a couple 
of employees. Consequently, although a particular capability has a lower immediacy (on the scale of 1 – 6) and it 
respectively embodies a less direct impact on overall productivity, the impact must be adjusted by the magnitude of 
the effected size of organization. 
 
Making sense between the indicators (320) and their aggregates, the clusters (88) becomes more understandable 
through their practical uses: Indicators can be taken as a starting point in deriving feasible questions for surveys within 
software engineering, while the clusters are the categories of questions. Moreover, unlike the individual indicators, 
the clusters denote the operational entities at the most fragmented level in investigating the capabilities of software 
companies. 
 
Several practical uses for the DDSD evaluation framework were identified by the case companies. For ex-ample, the 
indicator set can be used as a check list for improving daily operations. It can also be utilized in drafting surveys, for 
instance, on the impacts of shifting towards a new operational model in managing software teams. Moreover, the 
transfer of development work from one site to another encompasses risks and uncertainties which can be analysed 
with the support of the suggested framework. A chosen indicator set can also be used in estimating the current 
indicators of productivity of the original site and the estimated levels in the destination site after a work transfer. 
Eventually, figures could be given to all selected sets and their productivity parameters in order to allow a 
comparative estimation. 
 
Finally, the common aspect for all of the planned and envisioned uses of this baseline model and its derivatives is 
monitoring change, instead of trying to capture absolute figures. Hence, a comparative measurement approach is 
amongst the first further plans for the research.  
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rest (31%) exclusively for internal aims. None of them produced an IC report only for external aims. Among the 
companies analysed, only three stopped after the first experience whereas thirteen continued to measure and report 
IC for some years. The duration of the experience ranged from a maximum of sixteen years to a minimum of one year, 
at the date of the analysis. 
 
We will develop the analysis of the interviews considering the seven companies that are still measuring and/or 
reporting IC. Since the aim of our research is to understand if, how, and why the IC report and the information on IC 
are used and if, how, and why measuring and reporting practices stabilise, we are interested in understanding the 
experience of those that are still measuring IC. Finally, we will also consider the reasons why the projects were 
abandoned. 
 
Table 2: Companies which are still measuring and/or reporting IC 

Company Stopped producing 

the ICR (Y/N) 

Stopped 

measuring IC (Y/N) 

Initial Aims: 

INT/EXT 

A N N INT/EXT 

B N N INT/EXT 

C N N INT/EXT 

D Y N INT 

E N N INT/EXT 

F Y N INT 

G Y N INT 

 

The seven companies shown in Table 2 are still using an IC report and/or IC information, and their experiences are 
different. There are four companies (A, B, C, and E) which are still measuring and reporting IC, and the IC report is 
closely tied to a supplementary report, the social report in three cases and the quality report in one case. 
 
As for the other three companies, which started the IC measurement and reporting projects exclusively for managerial 
aims, the IC report was eventually abandoned but IC measurement was not. As a matter of fact, in all of these last 
three cases (D, F, and G), where IC was exclusively or predominantly measured to support IC management, after 
ceasing to produce an IC report, some IC measures were included in departmental and/or corporate control tools. 
When asked, those companies provided examples of how some of the IC measures have continued to be produced or 
of how, over the years, other measures referred to specific capitals (e.g. human, relational, etc.) have evolved. 
 

…some of the evolutions I introduced over the last years, especially to control the marketing and sales’ 
activities, such as, for instance, the monitoring of customer ‘engagement’, the customer relationship 
value, […], have been, how can I say…, ‘borrowed’ from the IC project… They are the evolutions of some 
ideas and concepts that emerged during the IC project and of some of the indicators we used there.   

[Company F] 
 

These companies have also used the IC information included in the IC reports to trigger managerial actions. 
 

…information on IC led to creating actual and prospective customer databases. This increased the 
marketing department’s knowledge referred to the market and new actions to acquire customers. For 
instance, in order to improve the customers’ competences in using company products (which were 
technology-based) training courses were provided. As far as ‘major customers’ were concerned, instead, 
activities such as company visits and ad hoc meetings were planned.  

[Company F] 
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These three companies (D, F, and G) share another characteristic: the controller was the project leader (in D and F) or 
was part of the team that had the responsibility of carrying out the project (in G). These actors seem to have a very 
relevant and decisive role in pushing IC measurement forward. Thanks to their participation and close cooperation 
with consultants and researchers in all the steps that characterized the design and implementation of the IC report, 
they acquired the competences needed to technically ‘master’ the system, became able to manage the IC 
measurement system on their own, and to push measurement forward. They seem to have had a role in fostering the 
taking up of IC accounting practices consistent with the company decision-making process that would satisfy 
managers’ information needs. These controllers reported that they have acquired new competences and knowledge 
related to other departments in order to promote and/or carry out some activities useful for IC management (e.g. 
analysis of the quality of the workplace relationships, competitor analysis, etc.). However, they also observed that this 
has caused problems related to the ‘invasion’ of other departments’ responsibilities and that this has sometimes 
impeded the continuation of the projects in the proposed direction (e.g. in company D, some projects for measuring 
relational capital were hindered because the Marketing manager considered them his responsibility). Therefore, in 
these companies where IC has continued to be measured internally and where it also seems to have had an impact on 
actions, the controller appears to manifest the characteristics of a ‘business analyst’ more than those of a ‘bean 
counter’ (Granlund and Malmi, 2002).  
 
In three of the companies that are continuing to measure and report IC, the experience of measuring IC was “dragged” 
by that of social report, thus following in its wake. As a matter of fact, IC is reported as a section of the IC report, and 
this seems to have determined the ‘fate’ of IC reporting. In two cases, although questions specifically referred to the 
IC report and to IC information were asked, the interviewees frequently answered referring to ‘social reporting’ 
instead of to IC reporting, and their comments were referred to social accounting information in general instead of 
only to IC.  
 
With reference to the inclusion of the information on IC in the social report, the interviewee in company B said:  

 

…at the beginning, we prepared a social report with included an intellectual capital section. Intellectual 
capital was something ‘added’ to the social report, also from a physical point of view. In the last few 
years, intellectual capital got integrated into the section in which we talk about human capital […] and in 
the one where we talk about relational capital.. 
 

In these cases (B, E) IC information seems not only to be dragged by social reporting, but also to merge with it.  
 
Something different happened in company C, where IC measures are included in the social report as well, but seem to 
be used by managers and also seem to have an impact on actions.  

 

… even if data is collected by specific departments, it is then shared and discussed  by teams, and it can 
immediately trigger alert signals and actions… 
 

The interviewee in company C also stated that the IC indicators have been used by the marketing department to 
analyse customer satisfaction and also in focus group with employees, with workers’ unions, and with suppliers.  
 
Differently from companies B and E, the project leader in company C was the CFO, whereas in the two other cases it 
was the General Manager (B) and the head of Human Resources (E). Consistently with what we observed for the 
companies that measured IC predominantly for internal aims, the fact that the project leader was the CFO seems to 
have some bearing on the use of IC measuring for managerial aims. 
 
As far as company A is concerned, in the first years an autonomous IC report was produced and it was useful for 
supporting a change in management strategy. After some time, the sponsor of the IC report, the General Manager, 
who was also the project leader and principal user, decided to combine the IC report and the quality report into a 
single document. In this case, the information on IC was deemed essential to report to the Board of Directors and also 
to the public administrations funding the company. 
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The collected evidence also sheds light on the relevance of some key actors in determining the success or the failure 
of an IC project. As outlined above, some studies have analysed the role of the sponsor and of the project leader in the 
introduction and implementation stages of an IC project (Chiucchi, 2013a, Chiucchi, 2013b). This study, due to its 
longitudinal approach, highlights that sponsors and project leaders are crucial in determining the fate of IC projects. 
They are instrumental in making the IC project last over time if they find something useful in it for themselves, i.e. if 
the IC report satisfies their needs. At the same time, the sponsor and the project leader seem to also play a crucial role 
in the project’s failure. The IC project failed when the IC concepts, methods, and tools did not meet the expectations 
of the sponsor and/or of the project leader. This happened for example when the IC project did not produce the 
desired benefits in terms of improvement of the corporate image or of the organizational performance. As the CFO of 
one company said: ‘I carried out the IC project because I imagined that our main shareholder would be interested in 
it… for me it was a way to be more transparent… but I was wrong, as our main shareholder never read the IC report 
and consequently, I abandoned the project’. In all, the IC project failed whenever it was not considered ‘worth the 
trouble’ or when it was considered a ‘private business’, something belonging to and understood by an élite. As a 
consequence, when interest faded or the results did not meet the expectations of this élite group, or when those 
people quit the organization, the project eventually dwindled down to nothing. In some cases, it seems that IC was 
seen as a passing managerial fashion, something that managers ‘had to have’ but without any in-depth knowledge of 
what an IC project is or what it does (Roslender and Fincham, 2001). As a case in point, the sponsor/project leader of 
one company observed that he ‘fell in love’ with the idea of analysing IC, that the IC report was his ‘toy’ for a while, till 
he found ‘a new toy’.  
 
The findings of our study lead us to reflect on the IC ‘lock-in’ phenomenon which occurs when IC is introduced from 
an accounting perspective so that the focus tends to be on measuring rather than on managing (Chaminade and 
Roberts, 2003, Chiucchi and Dumay, 2015). In the cases we examined, IC entered the organization from different 
perspectives (accounting, quality, human resources, external reporting, management accounting, etc.), and while in 
some cases IC got locked into the entry perspective, in a few cases the ‘lock-in’ was avoided and IC acquired, over 
time, a different focus. In other words, while the literature mentioned above is focused on the typical hypothesis of 
lock-in, i.e. the one in the ‘accounting world’ where measuring dominates over managing, the examined cases show 
that IC can also be locked into other ‘worlds’ (quality, social, etc.) depending on its point of entry. The paper also 
sheds light on the role that a CFO/controller, who is the one that usually designs and implements the IC report, may 
play in the un-locking process and in the stabilisation of IC measurement practices. Where the CFO/controller takes a 
traditional approach (bean-counter role) (Granlund and Malmi, 2002) the IC project tends to fail. Instead, whenever 
s/he plays more of a business analyst role (Granlund and Malmi, 2002), the IC project has greater chances of survival 
as s/he is able to make IC interesting and useful for the whole organization; in other words s/he is able to 
operationalize IC and help it evolve from an abstract concept to something concrete. 
 
Another aspect to discuss is the use of the IC report. In the archaeology of IC, the IC report was considered a useful 
tool for understanding the present in order to forecast the future, as IC is considered to be one of the resources that 
drive future organizational performance (Mouritsen and Larsen, 2005, Edvinsson and Malone, 1997, Sveiby, 1997). In 
other words, the focus should be on what will happen and this kind of focus should be found both in the content of 
the IC report and in how the IC report is used. From the analysis it emerges that the IC report is mainly used to ‘have a 
picture’ of the past, to shed light on the activities carried out, and to see the results achieved by the organization or by 
specific areas of the organization itself. For example, the IC report was seen as an opportunity to highlight 
achievements that were not visible in the other company reports (financial report, social report, etc.) such as the ones 
related to reorganization activities, to quality assurance, to developing social relationships, etc. Thus, the IC report 
was a way to ‘make the invisible visible’ but where the ‘invisible’ was not an intangible per se but an intangible related 
to a specific organizational area. This idea also finds support from the fact that in several cases the marketing area did 
not find the IC project particularly interesting as its activity is clearly visible in terms of sales; on the other hand, the 
R&D, the HR, the IT and the Quality departments were often particularly interested in the IC report and in the picture 
it would give of their activity and results. 
 
This last point also leads to reflections on the indicators included in the IC report as it is the whole of the indicators 
that gives a specific perception (a specific picture) of the organization or parts of it. The problems related to the 
indicators seem to be one of the main obstacles to the stabilisation of IC reports and one of the main causes for 
abandoning them. More in depth, the analysis confirms that IC indicators tend to have technical problems as they are 
not self-evident, are ambiguous, time consuming in terms of calculation, and difficult to understand and put in 
relation to one another (Gröjer and Johansson, 2000, Mouritsen, 2009, Mårtensson, 2009, Catasús et al., 2007, 
Cuganesan and Dumay, 2009, Dumay and Cuganesan, 2011, Giuliani and Marasca, 2011). In addition, our study shows 
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that IC indicators tend to be produced by one area in the company (usually by the controller) (i.e. ‘the producer'), with 
reference to another area (for example R&D, HR, IT, marketing, production, etc.) (i.e. ‘the observed') and used by top 
management (i.e. ‘the user’). The existence of these three roles (producer, user, and observed) and the technical 
problems inherent to the process imply that developing IC indicators tends to be seen as a way of controlling specific 
organizational areas which are reluctant to be measured with a tool they do not understand and which do not accept 
being ‘invaded’ by another area. It has to be underlined that this point is not only due to a technical problem but is 
also a cultural issue; the focus is on the quest for the ‘perfect’ or ‘objective’ measure instead of on the organizational 
impact of IC (Chiucchi and Montemari, 2016). In summary, if the rise and potential growth of organizational conflicts is 
recognized in time and the focus is not only on the technical aspects of IC, the IC reporting project is more likely to 
survive over time. 
 
All in all, the fate and the stabilisation of IC reporting practices seem to be determined by aspects related to the IC 
concept’s sensemaking and sensegiving processes, to the interest, satisfaction, and culture of the sponsor and of the 
project leader, and to the technical and organizational issues related to the production of the IC indicators and to their 
backward looking characteristic. 
 
These findings have both theoretical and practical significance. This study contributes to the literature on IC ‘in 
practice’ (Dumay, 2012, Guthrie et al., 2012) as the analysis is developed ‘in vivo’ and not ‘in vitro’. It also sheds light 
on factors determining the fate and stabilisation of IC practices as the results show what happens after IC concepts, 
methods, and tools are introduced within an organization. 
  
The main limitation of this study is that it was not possible to interview all of the companies that have experienced the 
creation of an IC report. Nevertheless, we believe that the investigated cases offer a wide picture of what happens in 
reality. 
 
Taking into consideration the extant literature, future research avenues could consist in the analysis of the roles 
played by the IC sponsor and the IC project leader and of how their personal characteristics can affect IC projects in 
order to contribute to the research regarding the ‘actors’ involved in an IC project (Chiucchi, 2013a, Chiucchi, 2013b, 
Giuliani et al., 2016). Moreover, it could be interesting to delve into whether and how consultants have a role in 
determining the fate of IC projects, as the role of this ‘actor’ has been investigated in other context but not in the IC 
one (Briers and Chua, 2001, Christensen, 2005, Ittner and Larcker, 2002). In addition, further insights could be gained 
by comparing the Italian experience with others that have different characteristics. Finally, as our empirics are mainly 
focused on private organizations and the discourse of IC in the public sector is gaining momentum (Bardy et al., 2016, 
Dumay et al., 2015, Guthrie and Dumay, 2015, Garlatti et al., 2014), it can be interesting to analyse, from a 
longitudinal perspective, the use and the ‘fate’ of IC reports specifically in this context.    
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