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Intellectual capital (IC) is evolving. Guéhet al. (2012) state that IC is movitigough several stages. While the first
two stages focus on building a shared definition of ICtasting its relevance for value creation, the third stage affer
a more managerial perspective, with some authors thathpasademics to “get their hands dirty” in IC practice
(Dumay and Garanina, 2013). The more recently fourthestddC (Secundo et al., 2016) claims a broader persgecti
of the value creation process including the environmeatal social value (Wasiluk, 2013, p. 103). Thereforegrsgv
authors extend IC’s boundaries into a wider ecosystem (®kxet al., 2016) that includes communities (Képyla et al.,
2012) and requires new ways of measuring the vaheated in this term (Bardy and Massaro, 2013).

Interestingly, within this context, a growing critique ofr@nt IC literature is emerging. While statistical analyses are
still possible in the third and fourth stage of IC (Massaron@ly and Bagnoli, 20} 5there is a call to develop a more
critical research that questions established conclusionsufiiteen, 2006) using rigorousiethodologies (Massaro,
Dumay, et al., 2016). Additionally, the development afritical approach to IC resear¢Alvesson and Deetz, 2000),
requires the development of studies that consider the sfieities of the research context. For example, the public
sector requires specific studies that do not simply siate models and theories deloped in the private sector
(Garlatti et al., 2014; Massaro, Dumay and Garlatti, 208&hilarly, the field of Sall and Medium Enterprises
(Massaro, Handley, et al., 2016), akdowledge intensive firms (Massaro et,a&012) require sgcific attentions
avoiding to purely translate models and theories developedther contexts (e.g. bigompanies).Thispecial issue
(SI) reflects this growing debate on IC research.

The first two papers of this issue of EJKM reflect thesldgment of a broader perspective on IC. The paper by Al-
Maadeed and Weerakkody (2017) develops a conceptual modal dldddresses the main determinants of a
Knowledge-Based Economy (KBE) development at a natimehlThe paper starts with a systematic literature review
used to learn from advanced economies’ practices in d&&Elopment. The paper highlights KBE main pillarsedsjv
and process. The conceptual model proposed in the papglines KBE main deternants and enables to guide
practitioners and decision makein developing KBE frameworks at a national level.

The paper by Tsakalerou (2017) focusen the topic of emotional intelligee competencies aantecedents of
innovation. According to the author, & leader’'s emotional intelligence imgta new product outcomes. First, the
paper develops a small pilot study designed to assessathly group member emotional competencies impact the
success of the innovation process in the presence alerating factor such as project complexity. Second, the tesul
of the pilot study are re-tested usinglager sample of engineerg and management individuals. Results focus on the
relationship between individual emotial intelligence competenes and collective emotional intelligence continuum.

The other three papers reflect the development of a maréical perspective within IC scholars. The paper by
Urbanek (2017) analyzes the problems of IC measurementpamgoses a new method, that the author labels as
Intellectual Capital Efficiency Ratio (ICER). The article analyzdmkh between the ICER and other measures of
performance. The research uses an unbalanced panelsenes sample of 19 companies on a 72-year observation
from the food industry sector listed on the Warsaw St&oichange between 2011-2014. This study reveals a strong,
significant and positive relationship tvezen the ICER ratio and traditional measures of perforreasgch as the
return on asset (ROA), the return on equity (ROE) aagtite on equity (P/E).

The paper by Kamaja et al. (2017) focuses on the sectBrypémic Distributed Software Development (DDSD) in
environments that demand high operational excellenogmovativeness, and other intellectual properties. The pape

presents the results of a research project developedollaboration with three universities and four ICT service and
software companies in Finland. The results of the pajerceptualize productivity of DDSD operations. Additionally
findings develop an evaluation framework based on indigidgteam and organizational levels with dynamic IC tested
with practical trials.
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The paper by Chiucchi et al. (2017) feesi on the skeptical positions of I(ogting. As the authors state scholars
need to investigate the use of IC reports “in practicetitalerstand whether IC reporting something relevant or just
a “managerial fashion.” The aim of theudy of Chiucchi et al. (2017) is topdore if, how, and why companies use IC
reports and when reporting practices do, or do not, stabil The paper proposes a field study approach baseaten
analysis of 7 companies adopting a longitudinal perspectiResults of the study s that the fate and the
stabilization of IC reporting practicelepend on the interest, satisfactionpd culture of the sponsor and project
leader. Finally, technical and organizational issues relatettheégoroduction of the Ithiicators and their backward
looking characteristic can inflaee the stabilization of IC maa#ng and reporting practices.
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Abstract: Knowledge-based economy has recently gained an incrgasiention in developed coumies, however, understanding
the main determinants of KBE ddepment at a national level appeared to be neglected. Thersftris paper tends to develop a
conceptual model that addresses the malaterminants of KBEevelopment at a national level in which could accelerates the
growth of national asset value and leads to national competifesition. Therefore, a systematiterature review was condted

to learn from advanced economies’ practices in KBE dpuatot and highlight KBE main pillars, drivers, and proceskKRE
function. The review reveals thatA) development of human capital and mainiamthe value of knowledge asset are the ulttma
function(s) of KBE, (B) Learning, education, ICT andatioa are the main pillars of KBE,)(Kkhowledge management is the
process underpinning KBE function, and (Ojelie and intentions are the main endagaus drivers of individual's commitment to
KBE ultimate functions. The findings show that the determisafitKBE development atnational level are: (1) the considerati

of KBE characteristics, (2) the consideration of countnytipos and (3) the consideration of effective knowledge mamagnt
process that acknowledges KBE functiort{sjyever the cognitive leadership is the enabler to aghi&BE ultimate function vits
main determinants. The conceml model proposed in this paper outlind§BE main determinants and enabler to guide
practitioners and decision makers in developing KBEdreonk at a national level.

Keywords: Knowledge-based Economy Model, Knowledge-based dagpnMain Determinants, Enabler, Sweden, Finland,
Denmark, Strategic Management, Knowledge Management, i@ogn_eadership, Knowledge based economy’s theoretical
paradox.

1. Introduction

Based on Lisbon Agreement 2000, the European Union gB#Ud strategic goal in 2002 to achieve an advanced
competitiveness position worldwalas a Knowledge-based econo(&y) Lisbon Agreement 2000) (Hervas Soriano and
Mulatero, 2010) Although it has become undoubtable national target, itsctions, indicators, and implementation
approach are frequently disputed by literature. The ulibe function of KBE, suggested by scholars, swings around
different indicators: wealth generation and economicogth (Johansson, 2010; Leydesff, 2006), scientific
knowledge and novelty production (Etzkowitz and Leyde$d®000; Leydesdorff, 2006), or human developmend an
employment growth (van Oort et al.,, 2009). Althougbme studies address multiple ultimate functions of KBE
(Leydesdorff, 2006), there is always a room for boundgibnality in the identification of KBE ultimate functions and
its reflective indicators. In addition, sequential orderhardly highlighted by literature when multiple ultimate
functions are indicated. For example, in the Triple Hekeory ( Etzkowitz and Leydesdorff, 2000; Leydesdorff6200
the addressed main functions of KBE are: (1) the generafi@tonomic wealth, and (2) the generation of scientific
and technological novelty, while (3) locally controllthg two functions at a system level. However, the sequential
order of these functions is hardly indicatedgthin the Triple Helix theory context.

Furthermore, the integrated form of KBE implementatiprocess that would lead to KBE ultimate function(s) is
barely addressed in the literature. Therefore, addresselicators by literature are debated to be sufficient as a guide
for policy makers in the field of KBE development anglenentation (Sharma et al., 23). For example, some of
suggested indicators to economic growth are e.gmotercial knowledge or GDP (Johansson, 2010), while to
employment growth, are e.g. investment, wages, incorard density of knowledge worker (Oort et al, 2009).
Moreover, some suggested indicators by OECD are retatetuntry readiness for KBE development e.g. internet
usage per capita, R&D expenditure, ICT infrastructure righhee (The World Bank, 2012; World Bank Institution,
2007), however, the indicators related to expenditureuld be irreflective to KBE ultimate function(s) unless its
effectively allocated and utilized in strategy focused process that is intatgd across institutions to serve KBE
ultimate function(s).
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Furthermore, some scholars acknowledge human cagital human development as ultimate function of KBE
(Curwell et al., 2005; Knight and Routti, 2011; Powell @&mellman, 2004, Yigitcanlar and Lonngvist, 2013). Wioltp
this argument suggests that expectatioofsreturns on KBE ought to be sat irettong run, since the nature of returns
on human capital development is mostly strategic which reggyjmost importantly, investment of time in addition to
other financial, and effort investments. Thus, develgpinell identified reflective indicators that are beyond
immediate financial and economic indicators is esserital KBE development. For example, during an education
process of a child, as a part of human capital develemimthe focus would be me on ensuring suitable
environment, facilitation, and knowledgutilization. Thus, the focus would ben a reflective approach to KBE
characteristics and effective implementaiti of its ultimate function(s), rather than developing icators to assess
immediate financial returns against the child’s learninggass. Therefore, this papéends to fulfil the need for
deeply understanding the practicality of KBE functioafs] identify the main determinants of KBE development by
highlighting the main pillars, process, addvers, and identify the ultimate futions(s) of KBE that could accelerate
the growth of national asset value and leads to natics@hpetitive position. A concep#ail model is proposed in the
paper in the light of KBE characteristics, the country mmsitand the main process underpinning KBE functioi{s®
model attempts to provide guidance fpolicy makers in the field of developirand implementing KBE strategies at a
national level.

To achieve such objective, a systematic literature review emnducted for three selected countries, Swedenlalith,

and Denmark, which are considered as leaders in KBfgtter understand their KBE models and frameworks. This
was followed by studying the theories associated with EBErgence in the literature, and to propose a conceptual
model of the main determinants of a KBE framework at tonal level. The model considers KBE characteristics, the
country setting, and knowledge management process as thi@ aeterminants of KBE framework at a national level,
and cognitive leadership as a main enatteeffectively implement these determinants.

2. Methodology

A systematic literature review wasonducted to understand the main determinants of KBE dewekp via
identifying the main pillars, drivershd processes that are addressed by the literature in KBRadoin selected
countries. The focus in this study is tre countries: Sweden, Finland, and Denmark basetherselection criteria
which were based on the World Bank Knowledge Econloiahyx Ranking 2012 of the three highest ranked coustrie
in the world. The search waonducted in Scopus and institutional databases, and focasepurnal articles that
were relevant to KBE practices in the selected countriess,Tthe selection of keywords followed the same foces

in each search, key phrases e.g. ‘knowledge based ergnere developed and used with a selected country name.
Thereafter, thematic analysis of thedrmture was conducted to filter journal articles based on th&tope of
contribution to KBE development. The search of the 8saatabase returned 74 papers, 43 of which were redahda
and 31 were relevant, while the institutional library searesult 2,153 papers, 2,019 of which were redundant and
134 were relevant. These assessments were made bgnskig the articles’ titles, abstracts, and conclusions. A
second filtering process was adopted bydiepth-reading of the articles’ mainody for further thematic analysis and
filtration based on focus, ahcategorised the articles under the classifieatof KBE pillars, devs, and processes.

The result from Scopus Database was that out of 31 pa@&syere relevant (9 were redundant), and from the
institutional Database out of 134 papers, 70 were relevadt\&re redundant). The redundancy of the papers was
decided on the level of relevance to the study focus aondpe, for example some articles have a technical foous
industrial scope when addressing KBE, which is ostape ofthis study. The final total of the articles from the first
and second filtering processes sv82, made up as follows: Sweden 49; Finland 26; andnBrk 17.

The forthcoming sections will provide amerview of the seminal work of KBE definition, emeage characteristics,
issues and challenges. Next section provides descriptreevew of the selected countries to draw lessons from their
practices from the literature review and identifiye main determinants of KBE development.

3. Literature Review

3.1 An Overview of Knowledge-based Economy Emergenclatee Process and Drivers

The social welfare and economic growth have always beasidered as a result of kndedge in which reflects the
ability to achieve creativitgnd invention of new products, however thedigal and specialized knowledge has gained
an increasing attention by the timéor knowledge economy (David and Foray, 2002). KB&efised as: “the
economies which are directly based on the productioistribution and use of knowledge and information and the
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role of OECD science, technology and industry pslisi¢o be formulated to maximize performance and welhkigeh
such economies” (OECD, 1996, p.7)

Since the time of post-industrial transformation, the ergence of the knowledge ecomy has gained conceptual
and theoretical support and has evolved across time thhlowgrious eras as perceived by scholars, such as
information society, knowledge economy and learning exop. However, across these eras, “learning” has been
perceived as the main process (Archibugi and Lund&@0l]) and “knowledge” as the essential economic resource of
the emerged KBE (Barnéhg91). The liberalisation and globalisation obeamies have also infenced the change to
the KBE, and as a result governmentsl amstitutions took the initiative to embed KBE to respondofenness in
markets in knowledge sectors and to enter international cotitjpe (Davidand Foray, 2002; Thurow, 1999).

In the literature, many characteristics of KBE are addredsadever some of the main characteristics of KBE are: (1)
the increasing importance of human capital (Curwell et28105; Knight & Routti, 2011; Yigitcanlar & Lonnqvist320
Powell and Snellman, 2004), (2) the high adaptation aapac change i.e. adopt best practices, and technology
change to reach competitiveness (Benr@d03; Leydesdorff, 2006)3) advanced technology utilization (Andersson et
al., 1990; Curwell et al., 2005; Foss, 2005; Hvidt, 20@BesEvans and Klofsten, 1997; Knight and Roultti, 2011;
Schienstock, 2007; Schili@)12; The World Bank, 2012;i8§man and Anderson, 2012; WibiBank Institution, 2007),
(4) firm and institutional heterogensit (Foss, 2005; Leydesdorff, 2006), (5) collaboratiod aetworking that
demolish boundaries (Krigul, 2011; Leydesdorff, 2@®ston,2012), and (6) efficiencynd productivity in managing
and utilizing knowledge with strategic alignment (Etzkowitz agygtesdorff, 2000Foss et al., 2010). This represents
knowledge management process which is identified dyotarsat both functional and strategic levels (Benner, 2003;
Hvidt, 2015; Jafari and Akhavan, 2007; Knight and Routtil;2Bowell and Snellman, 2004; Schienstock, 2007;
Schilird, 2012; The World Bank, 2012; AffdBank Institution, 2007; Yigitckam, 2009a; Yigitcdar and Lénnqvist,
2013).

3.1.1 Knowledge Management Process (KM)

A considerable number of scholars ascribe knowledgeagement process (KM) in institutions and organisations as a
part of KBE at different levels: functional (or operatigr@bel, and strategic level (Leydesdorff, 2006; Sharma.et
2012; Powell & Snellman, 2004; Schienkt@®007). The interactiois vertical between the two levels, functional and
strategic, while horizontal interaction occur among eestiand sectors in collective effort for KBE development
(Benner, 2003; Powell and Snellman, 2004; Jafari andvakh 2007; Schienstock, 2007; World Bank Institution7 200
Yigitcanlar, 2009a; Knight and Routti, 2011; Schilied,22 The World Bank, 2012; Yigitcanlar and Lénnqvigt3;20
Hvidt, 2015 Foss, 2007; Foss, Husted Midhailova, 2010; Krigul, 2011). Therefpa hierarchical system of control is
required for a successful implementation of KB&E and Snellman, 2004gydesdroff, 2006).

The Knowledge Management Process at strategic level dé®ssed by scholars with emphasis on leadership role i
developing and monitoring KBE at the national level. Seramples of the elements that are related to leadership
role are: the formulation and development of strategic plamsl policies to build and maintain KBE at national level;
the promotion and implementation of knowledge governantt®s motivation and recognition of knowledge workers;
the creation of social awareness of KBE; and the ldpmeent of the required infrastructure for information
technology and knowledge societies (WoBdnk Institution, 2007; Knight & Routti, 2011; Schil@l2; Yigitcanlar &
Loénngvist, 2013; Benner 2003; Powell & Snellman, 208fri& Akhavan, 2007; Schienstock, 2007; Yigitcanlar, 2009;
The World Bank, 2012; Foss et al., 2010; Foss, 20@jul, 2010).

Jafari and Akhavan's (200fM)dings illustrate the importace of consensus among theffdrent elements, especially
government policies, public belief, socéadiareness, culture, and organisatioshbnges. The practical implications of
successful KM implementation suggest theadership plays a key role in theatige management process. This role is
through communicating the need for change, and engydansensus and alignment in middle management or at a
functional level such as: knowledgeroductivity via developing experimentation competencies omig agents
(Johansson, 2010), efféve knowledge utilization and allocation (Sctstock, 2007; Sharma et., 2012; Powell &
Snellman, 2004), knowledge sharing through networking collaboration (Benner, 2003; Jafari and Akhavan, ;2007
Ornston, 2012; Parker, 2004; Peters, 2008), new teldgy implementation (Powell and Snellman, 2004), and
managing through the endogenous drivers of knowledgekers.

3.1.2 The Endogenous Drivers of commitment to KBE function

There is a growing consensus among salscda to the importance of endogenous drivers that drive lebavioural
commitment towards KBE functions(s), human capital dgaraknt and maintaining the value of knowledge assets;
examples of these endogenous driveg:abeliefs, growth need, survival neeihterest, threat, and individual and
societal values (Andersson, 2006; Cuived al., 2005; Jafari and Akhava2007; Kostiainen and Sotarauta, 2003;
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Schienstock, 2007). Furthermore, in the advanced kedgd economies i.e. Sweden, Finland, and Denmark, the
acknowledged drivers of KBE functioe anostly endogenous (e.g. the threatloding left lagging behind, accelerated
economic advancement and growth, orrgival need) especially during the fimaal crisis. However, the challenge is
how such endogenous drivers could be managed withinpgkddess context to serve KBE function(s), especiallyeif on
of the indicated KBE main atacteristics is heterogeneity of working agenin this contextFoss (2005) suggested
belief management, while Leydesdroff (20@&knowledged intentions as a mainwar of KBE. In particular, KBE is
acknowledged as a social system 5§;02005; Galabova, 2012; Leydesdorff, 2006), and thfiscting national
traditions and cultures in building rational policies ic@sary to establish a developed KBE. The ideological legacies
of a nation’s structure represent how parties perceive &Kdd its implications for social and political change.
Andersson (2006) asserted that:

‘the process of social democratic revisionism is depdratepast ideological legacies embedded in political laggu

The resilience of notions of security in Swedish diseocan be compared to the centrality of notions of
competitiveness and individualsonsibility in Britain, and these key nosastructure the way the parties think of the
knowledge economy, as well as of its implicationssfacial and political change ... these elements — security and
opportunity, cooperation and competition — inform the oot of safeguarding and renewal as two different oos

of modernization’ (Andersson, 2006, p.454-455).

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

3.2 KBE Development at a National level

Despite the resource allocation and knowledge accumaatevels in developed countries, small countries have
excelled in the efficiency of resource utilization tovdiop KBE (Tan and Hooy,0Z). Furthermore, there are
distinctive patterns among nations iKBE development, these patterns are lidke a national business system in a
long term foundation where a specials&BE from countrgontext and related settings is suggested (Parker, 2004).
This specialization of KBE at national ldgads to an integrated KBE cluster as@ations for adding value (ibid.). As
such, building a foundation of global knowledge fronstbpractices has been addressed by some scholars, who ca
for an identification and a categorisation scheme for hasictices of knowledge cities (Ergazakis et al., 2009). They
consider it an important challenge for future researchcsirsuch practices has been developed in a knowledgeéa
approach that is specialised for the e#i context. Recently countries like &en, Finland, and Denmark emerged as
accelerated performers in Western Europe enjoying a gfreoonomic positions and growth, strong public finances,
and low to modest unemployment (Ornston, 2012). Theagtites are leading the old economies such as France and
Germany and exceeding liberal economggh as Britain (ibid.). The reason is that they aren’t basednarket-
oriented reform but based on heavy investment in higrality input (i.e. infrastructure, human capital, and resggr
and knowledge-intensive inputs (ibid.).

The following section provides a brief overview of teadng countries that have been acknowledged as knowledge
economies: Sweden, Finland and Denmark. These edesoirave the highest ranking of knowledge economy
indicators based on the World Bank (KA(Whe World Bank, 2012), and received the greatest attard®a model of
knowledge societies. Although these countries have aritigs of location and population size, that is less than 10
million; their approaches in KBE develagamand implementation differ. Thus, it represents a heagldffor learning
lessons in KBE development and implementation.

3.2.1 Sweden

The KBE in Sweden is driven by the productivity of B&lem and various knowledge intensive multinational firms
(Benner, 2003). Sweden economy isnxed economy of government interventions and free-marketivities and
known for its advanced sectors of medium-high and hegthnology and telecommunications. Furthermore, Sweden
is well developed as a welfare state more than other Euappeountries. the National system of innovation is
operating with surplus value at a natianlevel exceeding the total of the regial innovation systems (Leydesdorff &
Strand, 2013).

The early reorganizing of institutional structure after theonomic crises was a critical stage in Sweden’s modern
policy development of specialized knowledge and foduB&D fields (Benner, 2003). The coordinated system in
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Sweden explains the recent success in the high teclgyosectors that depend on new knowledge and a stock of
industrial competence amongst a higkilled workforce (Parker, 2004)

Sweden has successfully responded to the new econsgstem challenges. In 1990s during the financial grizes
strict management of financial poli@merged to implement a ceiling on the costs of the welfarate expenditure
and a stable decentralization of wage bargaining, and thedatians of the welfare systeinave been fairly retained
(Benner, 2003). The key lessons learnt are that Sweglstkra followed the main characteristics of KBE in differen
institutional, economical, and political settings such as laghptation of market changes that are in favourtioé
Swedish market, human capital development, and polioyettigment in R&D within national strategic choices

3.2.2 Finland

Finland has a leading KBE model known for its world-slasglardized policy developmeim innovation (Ornston,
2012). Finland’s superior position is mainly in higbhnolayy industries such as telecommunication. Thus, ICT cluste
advancement is driven by global Finnish telecommurocattompanies that enrich the country’s market with
international networking and speciadéid knowledge development (Schienstock, 2007). Thé&cyalevelopment in
Finland is more focused on firm-cantered innovation@ol(ibd.). As a small open economy, it is more exposed to the
global economic pressure and reform, moreover, thegative approach of the Finnish economic system maintained
the country competitiveness (Knight & Routti, 2011; Scétierk, 2007). Consequently this approach has allowed
Finland to be the first to take advantage of the emergiregv techno-organizational pattern, and the Finnish financial
system to be with a high adaptan capacity to response to aehge in demand (Ornston, 2012).

The Finnish KBE was perceived as a national programwfaduhat has been shaped by networking and cooperation
among social actors (e.g. trade unions, employer aatioos) (Knight & Routti, 2011; Schienstock, 2007). The
accelerated performance of Finnish Kid&del, and the inspiredféective cooperation betwee industry and science,
were driven by the threat of being trapped behind. Talicy development implicationsvere obvious in the ICT
cluster, which was strengthened as a national strategic choieglvocate knowledge management deployment, and
expand knowledge management to traditional sectors (Jafiadi Akhavan, 2007) - in addition to policy development
for high R&D expenditure, and high educated workfo@ehfenstock, 2007). Human capital development in Finigind
through technology oriented education with focus omgltimer education and tertiary education. The Finnish innowvatio
policy has the flexibility to react to new challengeg. internationalizatio and global networking.

The Finish Innovation strategy focusesharilding on strength rather than weak&sses, e.g. the aim of the centre of
excellence programme is to focus on specific field@f and biotechnology research in universities to enhance
knowledge creation and diffusion (Schienstock, 200%g méan challenge faces Finnish KBE model is that it is mainly
depends on ICT cluster development (Jafari and Akhavdy,; Zxhienstock, 2007), and due to the rapid change i
technology advancement, high adaptation of market changeedgiired to survive (Schienstock, 2007). However, a
major threat for the Finnish system isaththe ICT cluster is dominated by global telecommunicatmmpanies in the
country, in which if their business fail for any reasthe system could collapse (Schienstock, 2007).

The most apparent KBE characteristicsthe Finnish case is the high coordinated model amdiffgrent actors,
driven by endogenous driver of national survival nekdaddition, the size of the country promotes its proactive
approach and adaptation to change in the market. Effectietworking led by global market players imposed world
class standardization in the Finnish pyplidevelopment system and increased theestations of high skilled workers.

3.2.3 Denmark

Denmark is more open to international markets than otkeuntries, and the Danish economy is characterised by its
orientation towards development of skills and continuouadwation (Parker, 2004). Fuhmore, it is ranked as a
highly organized economy in corporatism and coordinatiseasures. Denmark has less capital-intensive industries
compared to Finland, therefore it requires less statéervention (Ornston, 2012)The specialisation in high-
technology strengthened thekill base in the country (Parker, 2004).nBerk can also be distinguished from the
coordinated model by two characteristics: the negotiateduna of its economic system, and its strong system of
vocational training (Parker, 2004).

After World War 1l, the Danish economy has relied on eoafon that focuses on autonomous industry labour
negotiations to supports more generous social policide utilization of industry-labour cooperation explaing th
achieved success by the knowledge-based investmentsstigtort employment growth and reduced deficiencies in
capital-intensive, high-tectofogy industries (Ornston, 2012). The locally devetbpnd coordinated policies have
influenced business innovatiorand KBE performance, which is charaigied by high skilled development and
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knowledge specialisation in the industry sectors (ParR@@4). Furthermorgthe cooperation among societal actors
(e.g. trade unions, employer associations) and firmggassignificant rolén KBE developmerfOrnston, 2012).

Danish education is health and welfaréemted and due to the highly qualifietechnically skilled, and well educated
labour force, Denmark has succeededitracting international venture capital, and building hitgglthnology sectors
(Parker, 2004). Furthermore, the state developed syst#mocational training to ensure a supply of highly egill
workers. This creates a pattern of learning and innaratihat depends on personnel and expertise networking.
Consequently, the levels of knowledge shgrand transfer increased via the intetens of social networks and trade
associations (ibid.). Therefore, the Danish model isethasn human capital development, and coordinated for
effective networking; same characteristics demonstratedhie KBE models in Sweden and Finland as outlined in
Figure 1.

Figure 1:.KBE Characteristics Demonsgdin Advanced KBE Models

Country Sweden Finland Denmark
Aspects
KBE leading y R&D & knowledge y  Standardized policy y Skills development and
sectors (or intensive development in continuous innovation
patterns) multinational firms innovation y Highly ranked in
y  Superior position in corporatism and
high-technology Coordination measures

industries (e.g.
telecommunication
s, ICT)

R R

Policy development
implications
Human Capital
development
Performance
tracking system
Change Adaptation

R R

Endogenous
drivers

Networking

|| |W|W| =

R

R R R

The Swedish, Finnish, and Danish cases offer sevemhsefor policy makers, and suggest that the cooperation
among societal actors (e.g. trade unions, employer assoos)t and firms continues to play significant role in
contemporary capitalism even within a@ncreasingly high-technofly economy (Ornston, 2012). It confirm that the
development of KBE is beyond improving a concurrermeess ndons, it's rather associatl with distinctive patterns
among nations that are linked to a national business sysdtem long term foundation (Parker, 2004). Therefore, a
specialised national KBE is suggestedtairaa KBE integrated cluster across aa$i in which is adding value (ibid.).
In relating KBE to countries’ size, the findings from ¢dhses agree with Tan and Ho®007) findings: that small
countries have excelled in the efficiency of resountibzation to develop KBE, and that these countries are notthas
on market-oriented reform and emphasis on investmentsigh-quality infrastructure, human capital, and research
in addition to high knowledge intensiveputs (Ornston, 2012). More interestingly, the role eidegenous drivers in
accelerating performance of KBE was demonstrated bycHses, represented in growth need, survival need, or a
threat of being trapped behind.

4. KBE Theoretical Paradox

Theorists from different disciplinegconomics, strategic management, and communication, haweeldped and
applied theories to examine the new era of KnowledgenBoty. Some theories that have emerged to provide an
explanation of KBE dynamics are: evolutionary theory ohemic change (Dosi, 1982; Freeman et al., 1982;0Nels
and Winter, 1982), new growth theory (Lucas, 1988; Rer®86), national innovation systems theory (Freeman,
1987; Lundvall, Bengt-Ake, 1995; Lundvall et al., 20@&0n,1993; Nelson et al., 1995)jite helix theory (Etzkowitz
and Leydesdorff, 2000; Leydesdorff, 2006, 2012), ititegration strategy of Knowledge-Based View (KBV) as a
foundation of the Economic Organizati (EO) (Foss, 2005), and the theory of Experimen@iganized Economy
(EOE) and Competence Bloc (Johansson, 2010). Eacly thewses on a single or multiple dimensions of KBEgDan
and Umemoto (2009) classify five theories on a scaleowf dach theory views knowledges an asset, relation, or
capability, as outlined in figure 2. They also argue thattedge as a capdlily would be the most appropriate view
for a theoretical explanation of KBE in a state and highlightneed for a concept of capdity at a national level.
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However, based on its characteristi6BE is the outcome of a collective effort (Thurow, 19%8grefore, the offered
explanation of KBE dynamics would be, most probablyeeep to provide an integrated arrangement of multiple
views and dimensions rather than a single view or disi@m Thus, in this section we would focus on the tlesor
that, to some extent, explain KBE as an integrated system fetldwy a theoretical discussion on the main findings
and its implications from strategic management viewntined with an economics and communication notions.

*Figure 2:A classification for emerging theoriesdBE suggested li§ang and Umemoto (2009)

Views of Knowledge as Knowledge as Knowledge as
Knowledge Asset Capability Relation
Economy
New Growth Evolutionary Triple Helix
theory Theory of Theory of
(Romer, Economic Knowledge
1986, 1990; Change Economy
Lucas, 1988) (Nilson and (Etzkowitz
- Winter, 1982) and
g Leydesdorff,
S 19953,
8 2000b;
o Leydesdorff,
S 2006)
% Technology National
e Gap, Innovation
N2 Knowledge System
S Gap theory Theory
3 (Abramovitz, (Freeman,
g 1986; WB, 1987;
|E 1999; Lundvall,
Baskaran and 1992;
Muchie, 2006) Nelson,
1993)

*Source: (Dang and Umemoto, 2009)

In the evolutionary theory of econoim change (Nelson and Winter, 1982), the economy iggieed through an
evolutionary process, while firms alike living organisms in which their cdyplities are heterogeneous (Nelson and
Winter, 1982). Like “gess” in the living organisms, “firms” capabilgi@re repeatable “routines” that occur while
performing businesses, but whenever it is benefidiains will follow other firms’ routines, and thus innovationiliv
happen as a call for suggested change(s) to the previadslgted routines (Nelson and Winter, 1982). Firms binef
mostly from the continuity of such press when the firms’ capability grows tdgher level, to increase its economic
growth level accordingly (ibid.).

The KBE is explained in the New Growth theory (Rom&6;1cas, 1988), which includes the change of technical
knowledge in the traditional production function of the ewmy from aneoclassical economics view. The New
Growth theory explains the causality of conscious econautivities, which are endogenous rather than exogenous,
in knowledge change. On the other hand, it also highdighe important externalities of knowledge and emphasizes
on the integration between both effects, endogenoasd externalities that codl provide knowledge with a
sustainability advantage fdong-term economic growth.

In the context of the national innovation system (NIS3dty (Lundvall, Bengt-Ake, 1995; Nelson and WinteB2)Lan
innovation system of an economy results from the interawticamong various actor# which it determines the
process of innovations’ creation, modification, and diftinin the system. Lundvall (1995) suggests that the actors in
the innovation system are the concerned organization&rdwledge exploring and searching as well as all related
divisions of economic and institutional structure suchtes financial, production, ancharketing systems. However,
the rational actor for developing the national innovatieystem and the economy is supposed to be the national
state.

The Triple Helix theory (Etzkowitz and Leydesdorff, 2Q@¥desdorff, 2006) considers university, indusagd
government as the main institutionsf the knowledge-based economy, andeaexpected to involve in a double

www.ejkm.com 199 ISSN 1479-4411



Electronic Journal of Knowledgahhgement Volume 14 Issue 4 2016

layered network: institutional layer and functional layer. Tlsgstem’s retention and reproduction require
recombining and reproducing three functions: (1) thengation of economic wealth, and (2) the generation of
scientific and technological novelty, W (3) locally controlling the two functisnat a system level. The dynamics of
the whole system are driven by the (a) frequent interacti@miween the main three institutions as helices and (b) the
interaction between the two layers: institutional and functariayers. Consequently, the knowledge-based economy
basically emerged as the three helices of a second oirteraction that is resulted from the past compromises
between functions and institiwns (Leydesdorff, 2006).

Foss (2005) suggests to follow an “integrationism” regeatcaegy in considering the straggc theory of the firm for
the era of KBE, in which he recommends integrating Ilotiories: Knowledge Based View (KBV) (Teece, 2029), p.
and Organizational Economics (OE) (Barney and Ouchi,. 119@@)ating both theories increases their potential to be
entitled as a strategic theory of the firm in the new erakE dynamics (Foss, 2005), since a candidate theoly c
not be considered as a strategic theory of the firm uniéss comprehensive enough to address the four iss(@kk:
the existence of the firm; (2) the boundaries of the fir(8) internal organization; and (4) competitive advantage,
while each of the two theories, KBV and, ©&vers different aspects of these fogsues (Foss, 2005). The principle of
KBV expressed in the firm’s ability to create, transfeisemble, integrate, protect, and exploit knowledge asset
(Teece, 2000, p.29), while OE combitiesagency theory and transaction castonomics (Barney and Ouchi, 1986).

In the theory of experimentally organized economy (E(iasson, 1988, 1991; Eliassand Eliasson, 1996), the
economic growth is embodied in an evolutionary proce$gsliscovery, use and selémh of knowledge, in which
uncertainty and unpredictability practically occur in all eomic activities. The theory suggests the extremely large
scale of the information and the bounded rationality ofoaomic actors (Johansson, 2010), while the competence
blocks theory (Eliasson, 1988, 199liagson and Eliasson, 1996) is about dei@ing the necessary minimum set of
agents with competencies that are different yet coementary in which are required for generation and
commercialization of new combinations. In the competehbacks the key aspect for economic performance is the
incentive given to the actors by thesiitutions. The two theories were developed separately; B@E developed first
for analysing the economy in a more realistic way compdcedeneral equilibrium theory for example, while the
competence bloc was developed afterward for studyingustdal development via understanding the selection
process of innovations and firms in an experimentallyamized economy (Johansson,12). The realization of the
actors’ bounded rationality, and how it could probableate a decision-making process that is experiments-based,
provide the foundation for the development of competgnbloc thereafter (ibid.). Johansson (2010) suggests the
integration of the two theories, namely EOE and Competdnloe, to one single theory that focuses on resource
allocation, namely for new knowledgequtuction and utilization. BYinking the theory toSchumpeterian concept of
new combinations, Johansson (2010) builds a link amiadygidual firm activities, industrial dynamics, industrial
transformation and maaeconomic performance.

Although the component of knowledge wahighlighted in the theories discussabove, they vary in perceiving
knowledge component. Some theoriesdadss knowledge as a capability, whoklber theories consider knowledge as
an asset, or networking requirement. Furthermore, somedties view knowledge in more than one view: asset and
activity, or capability and networking. Meover, within the integrationism strategy, KBV also hastafimitations

as a theory of EO in (1) accountifay the existence of the firm, (2) illusiting economic aganization, and (3)
methodological perspectives represented in the lack efifgling micro-foundationsmodelling heuristics, and the
forward predictions (Foss, 2005). In the theory opdéfimentally Organized Economy and Competency Bloc, the
contribution of new growth theory basadly focuses on knowledge as a souo€growth via Research & Development
(R&D), which is considered as a baspresentation of the knowledge prodtion function, economic relation
between R&D and innovative output (Carlsson and Eliasson3)20®wever, the transformation process of
knowledge into economic growth is neglected. In additi&@®E and Competence Bloc theory is also limited to the
private sector and is negative to the ability of public sedimrgenerate value of its own or different subsidies
(Johansson, 2010), it also limits the underpinning deteamts of economic growth to the private property rights of
institutions-as a competition platforrfor economic actors. Therefore, EOEldbompetence Bloc theory emphasizes
more on competition rather than cooperation and sharigains for regional growth. They mainly relate their
indicators to GDP for economic growth, which is not seeyreflecting the related indidars to the efficiency of
knowledge management and resource allocation and utilizaporcesses. The same applied to the new growth
theory where the theoretical scope is mainly relatedn@cro-economics and relate the economic growth to GDP
calculations, while the scope of the national innovation egsfocus mainly on the innovaitn process as a part of KBE
and not the whole system &BE at a national level.
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The conceptual background drives our focus in the falig analysis to be otheories that are more related to the
strategic management field and address knowledge in ieotétical context as an asset, activity or networking
requirement. Therefore, due to the limitation of differetheoretical focus by the theories: new growth theory and
national innovation system theory, theswo theories are excluded from the analysis. In the foilhg section, we
address the theoretical lens of knowledge componerd &ow it is perceived by related theories to KBE.

4.1.1 Theoretical lens of Knovdge component within KBE

The analysis is mainly focus on theortbat perceive knowledge as an assnd activity in (1) integrationaism
strategy of KBE and EO Theories, and as an assettime(®y of EOE and Competence Bloc, and as a networking
requirement in (3) Triple Helix theory. The findingshe aralysis in Figure 3 show thdéspite the differences among
these three theories in perceiving the component of kieige within its theoretical aatext, they all acknowledge
the process of knowledge allocation and utilization as a mairtributor to determine the value of knowledge asset
that leads to competitiveness.

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

Integrationaism the theory of EOE The Triple helix
Theories Strategy of KBV and and Competence theory

Theoretical Lens EO Block
Knowledge as an Asset R R
Knowledge as a networking R
requirement and outcome
Knowledge as a cost based activity R
Knowledge as a utilization activity

R R R

Knowledge is perceived as an asset in both theoriem{@yrationaism Strategy of KBV and EO, and (2) the theory of
EOE and Competence Block, however in different vigwegrationaism Strategy of KBand EO perceives knowledge
as an asset and cost based activity.considers that the value of knowledgasset to the firm competitiveness is
subject to the efficiency dftilization process of create, transfer, assembigegrate, protectand exploit knowledge
asset. The utilization process is also led by selectingetfisient activities that might involve social relations 50
2005). While the theory of EOE and Competence Blocepars knowledge as an asger source) for evolutionary
process. lIts theoretical argument is that knowledge is ticits sense, and market experiments is the only approach
for knowledge to be codified and evaluated as new knogégdvhereas the market opportunities is part of the state
space of all combinatorial posglibes. Both business opportunities and stafgace are infinite in the long term based
on 1) the number of possibleombinations, and 2) the capability of state space to expantegiaing and exploration
process. Although the competence bloc that identifite® minimum required set of competencies necessary to
adequate successful utilization of profitable new combioatin the state space, is worth mentioning that the
competence bloc is formed naturally in the market by ekpents and too hard to be planned (Johansson, 2010).

In the Triple Helix theory, the knowleddese is considered as an “explanadurather than as an “explanans” for its
economic implications as explained by Leydesdorff (2@d@ represents a complex system of social relations and
coordination. Knowledge plays an essential role in ordifin process of meanings. Its role is also in assessing i
second layer of codification where commercialization dobk involved for ‘Codified Knowledge’. Therefoee,
knowledge-based system runs in recursive circles apmrs that are become increasingly selective, in ‘infornmatio
retaining’ process, in each subsequent circle. Thaticoity of theoretically informed deconstructions and
reconstructions assist the development kfiowledge base of a social syst@wer time. Thus, a knowledge-based
economy is always in change due the intelactin different levels (Leydesdorff, 2006).
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Despite the different views each theory has in percgjvknowledge component, undeniably the three theories
acknowledge the process of éwledge allocation and utilization within ¢ir theoretical context. Integrationaism
Strategy of KBV and EO considers tthegt value of knowledge asset to tiem competitiveness is subject to the
efficiency of utilization process of create, transfer, asbk, integrate, protect, and exploit knowledge asset.
Moreover, the utilization process is also led by selectiogt efficient activities that might involve social relations
(Foss, 2005). In the theory of EOE and Competencehigjbtights the economic conagmwith resource allocation
issues represented in a gap of coordination, and consiéepnomic growth as an evolutiary process of discovery,
use and selection of knowledge. In the Triple Helix thietre process of knowledge allocation and utilization takes a
broader concept of network organizing and arrangeme/tscomplex view of dynamics’ interaction is expected to
occur when three dynamics freely int@tain one system, thus Leydesdoif2006) argues that the layout of
governance, market, and knowledge protlan, as three feasible degrees oé&dom, could be modelled in terms of
a Triple Helix of government, univessiand industry relations. In the geogtsical dimension, the variable that
instantiates and organize systems of the model is gomece, the main conveyer of economic production and
exchange is industry, while the role @fganizing knowledge-productionrfation is played by universities.

The following section proposes the conceptual modehef main determinants of KBE development and presents the
related conceptual and theoretical arguments that would supplee different aspects of the conceptual model.

4.2 Conceptual Model: Main Determinants and Enabler ofEKBevelopment at National Level

(1) Determinant: Characteristics of Knowledge-based
Economy

High adaptation capacity

Technology utilization

Heterogeneity

Specialized knowledge

Knowledge management prativity and efficiency
Collaboration and connectivity (departmental, sectoral,
local, regional, and international networking)

KKK KKK

(2) Determinant: The Country Position

Economic settings
Political settings

Legal settings
Institutional settings
Infrastructural settings
Social settings

KKK KKK

(3) Determinant: Knowledge Management
Process
y Development of competencies

(@) Enabler: Cognitive bloc
Leadership y Knowledge allocation and
utilization
y Belief and intention management

y Maintaining connectivity and
networking

Figure 4 Conceptual model of the main determinants athbler of KBE development at a national level

Understanding the main determinants of KBE frameworél aitional level can guide practitioners and policy makers
to an effective implementation of KBE. The proposed nhedephasizes on understandik@BE characteristics within a
frame of national strategic choices to increase the vabfiknowledge asset at national level. Furthermore, the
networking type and strength among main players in KBghobto be aligned with this strategic frame, therefore,
Knowledge-based strategies among countries differ §@m 2012). An efficient and effective knowledge
management process is key to achieve KBE function i.e.aklurapital development and maintaining national
knowledge asset value. To achieve KBE ultimate funcBonoptimal approach is suggested in the model. The
approach mainly considsiboth adopting KBE characteristics and mainmainhe national strategic choices related to
the country position. This approach provides the léasview and assess the performance of KBE processes,
mechanisms, and progress. Therefore, the position obunty in different settings are exposed in the model e.g.
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economic, political, legal, institutioha infrastructural, and social settisg KBE characteristics need to be
acknowledged within the country settings to attain knowledgeanagenent process efficiency. Knowledge
management consists of the functior(¢) Development of Competence Bloc) Khowledge allocation and Utilization,
(3) Belief and intention management, (4) Maintaining cartivity and networking. However, the main enabler for
achieving KBE ultimate function viafitin determinants is cognitive leadershiphe conceptual model is outlined in
Figure 4.

Although financial returns would undoubtedly represeah aspect of KBE outcome, yet the focus on the
characteristics and the ultimate function of KBE woulddaa&ffective development of KBE framework to achieve its
ultimate function. The important return of KBE that wdukad to sustainable financial outcome is human capital
development, since it is KBE ultimate function (Curetkl., 2005; Knight & Routti, 2011; Yigitcanlar & Lénnqvist,
2013; Powell and Snellman, 2004). Achieving KBE ultifuatgon requires meeting its characteristics and developing
KBE related key performance indicators around these atharistics. The addressed KBE characteristics in the
literature vary and differ, however based on the study se@md focus the related KBE characteristics are (1) high
adaptation capacity, (2) advanced techwogy utilization, (3) heterogeneity, Y4pecialized Knowledge, (5) knowledge
management productivity and efficiency, and (6) collabaratand connectivity at different institutional horizontal
and vertical levels.

The country position in different settings is a main detaramt of KBE framework to achievts ultimate function. The
political settings and country stability can affect the feasibibf developinga KBE or any other economic activity.
Furthermore, the political relations and mutual interestsarg countries could draw the networking channels in the
KBE system. The economic settings saghthe natural resources, the financial capital, knowledgeatalapmutual
interests and relations with other countries, trade and Investin@-ree Trade and Foreign Direct Investment) have
their impact on the specialized knowdge portfolio in a country, and on mapping the connectiatyd networking
among institutions with other countrieig collaboration events. Furthermorenfling related legasettings enable the
implementation of KBE processes e.g. HR law and eptpprights could empower the process of knowledge
management and knowledge worker. The infrastructurdtisgs reflect the development of a country indeed. The
availability and advancement oélated infrastructure highly impacts KBiplementation. Some examples of the KBE
related infrastructure are, and not lited to: telecommunication, transportain, scientific facilities for R&D and
Education. The institutional settinggrongly determine KBE framework afighction. Institutional mechanisms in
implementing KM process could indicate the levels ééaiveness in adopting KBE chateristics, However, more
exposed by other country settings (e.g.lifoal, economic, legal, and infrastructural) that have itgpact on the
institutional setting of a country iadopting KBE characteristics and implementing knowledgeagement process.
The institutional setting could be summarised in hetgpeity levels, adaptation capacity, connectivity and
networking, strategic alliance ifitcanlar, 2009b), exmations setting & timeliness €lidesdorff, 2006), technology
utilization, and knowledge management and governance. leantiore, KBE is considered associal system by the
analysis offered by Legddorff (2006) and Foss (2009he social settings in a watry could determine the KBE
framework from different perspectivesdeological legacies, heriga and wisdom, historyral lifestyle, religion and
beliefs, and the openness to other cultures.

Knowledge management is acknowledgedtzs main underpinning process of KBE ultimate funct®enfer, 2003;
Hvidt, 2015; Jafari & Akhavan, 2007idfm & Routti, 2011; Schienstock, 20@&chilird, 2012; The World Bank, 2012;
World Bank Institution, 2007; Yigitcanlar & Lonnqyvist, 2Xi@itcanlar, 2009; Powell and Snellman, 2004). Maimy th
role of KM process in the proposed da is to develop identified competenciedigned with (1) national strategic
choices to a country position, and (2) the competenaiaggested by KBE characteristisuch as entrepreneurship,
R&D, and future oriented mentality that could act in futurentext (Leydesdorff, 2006). Furthermore, the knowledge
management role could include knowlezlgllocation and utilization by ensuritige appropriate specialization for the
right positions and utilizing the available knowledge assétlidl the need in related eves. This also could maintain
connectivity and networking across iitations within and beyond a country borders to maintain mutirterests.
Authors such as Leydesdorff (2006) and Foss (200%)ighited KBE as a social system which its successful
implementation dominated by the individual's beliefs aintentions. Thus, one of knowledge management function
in the model is belief and intention management.

Cognitive leadership is defined as the ability to resclerdination problems by influencmbeliefs, in which includes
both approaches: conceptualization drexplanation (Foss, 2005). Foss (2005) highlights gbdel’s ability to

influence on beliefs for revolting coordination issuasre dfectively compared to other peple due to the associated
privilege to his position in followers’ mind that increasthe probability to follow him. The leader’'s announcemeht o
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the strategic direction is effective inselving underpinning coordination prolstes since it creates a belief structure
that approximates commoknowledge (Fss, 2005).

5. Conclusion

The lessons learnt from leading economies in KBE mwgiation, and the theoretical premises based on perceiving
knowledge component as an asset, activities and netwgrkiontribute in drawing thipaper’s main argument. This
paper argues that KBE ultimate function is human capiakelopment to increase the value of knowledge asset at
national level, knowledge management is the main underpigmrocess of KBE ultimate function, and the main
determinants of KBE development and implementationsaanational level are: (1) the consideration of KBE
characteristics, (2) the consideration of the country fiosi in different settings, and (3) the consideration of
knowledge management process, while cognitive leadprsd the enabler of the three main determinants for
effective development and implementation of KBE ultimatection. Therefore, the nature of human capital needs to
be considered in the implementation of knowledge managethygocess via belief and intention management as a
main driver of KBE function. This calls for cogniteadéship, represented in the ability to resolve coordination
problems by influencing beliefs, in wh includes both approaches: conceptualization and expiangFoss, 2005).
Moreover, Leadership is vital in maimiang KBE characteristics adoption different country settings to ensure
enabling knowledge management process and empowerirmgviedge worker within strategic alignment. Therefore,
setting the key performance indicators around KBE charities is more reflective, to KBE ultimate function, than
the financial indicators such as GDP etc.

The conceptual model outlines KBE main determinantd anablers to guide policy makers in developing KBE
framework based on national strategic choices for a coustrgmpetitive position. It sggests formulating policies
and regulations that acknowledges KBaracteristics and national strategitioices in the different settings of a
country position. This will assist in developing spemdKBE for a country’s nationalropetitiveness, and will enable
knowledge management process to fulfil the ultimate functioh KBE, human capital development. The model
highlights the role of cognitive leadeligh within the addressed context, asyain enabler for achieving KBE ultimate
function via its main determinants.

Belief and intention management emphasizes on some factbat would have an impact on the efficiency of
Knowledge Management process. Some factors would act ategators (e.g. transparency and governance, fairness
in distribution of opportunities, knowledgallocation and utilization) and othevgould act as a challenge to overcome
(e.g. KBE heterogeneity). Thighlights the relation between KBE and fdloEconomy (James and Mcgill, 2016; Knox-
Hayes, 2015) within policy development and implicatitinat promote trust (Adler and Adler, 2001; Zanini and
Musante, 2013). This relation is subject to explorationfiare research. Furthermore, case studies are required to
empirically validate the proposed condepl model of KBE development at atioaal level, the main determinants
and enablers.
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Emotional Intelligence Competencies as Antecedeotdnnovation
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Abstract: Innovation is the process of bringing new products @edvices to the marketplace. The innovation process esgag
mixed teams with personnel from design, engineeringnofacturing and marketing working in tandem at all times. Gitree
complexity of the information flows in such a procesaluye creation in new product development is almost exekigi based on
intangible resources. The successful management of éutelal capital has emerged as a key condition for effeatiganizational
learning in the innovation process. The study of cregtimnd innovation has occupied a broad spectrum of experdross the
fields of behavioral science, human cognition and orgsitnal behavior. Empirical research in the past has provisedhe

Al v 3Z 8§ $ uo E[+ u}s]lv o JvSAoJEN U Jups Ju vX Z v3 E « E Z Z}A A E ]
emotional intelligence at the individual team member lewghy contribute more to creativity in new product developmeThis
paper builds upon the results of a small pilot study gesi to assess the way group member emotional competeriipact the
success of the innovation process in the presence aerating factor such as project complexity. The outcoméhaf pilot study
the design of which is detailed in this paper, indicatleat emotional intelligence improves team interactions, féaifs the
management of intellectual capital and does indeed affect imtiom performance. More importantly, the pilot study idemntif
distinct differences in the ways individual emotional ifigeence competencies behave as antecedents of innomafftis paper
seeks to illuminate these differences by examining a lasgenple of engineering and management individuals fodising on the
relationship between individual emotional intelligence quetencies and their effect on the collective emotionateiligence
continuum.

Keywords:Emotional Intelligencennovation processnew product development, interdisciplinary teanisnovation antecedents.

1. Introduction

Innovative businesses thrive by anticipating market trendd aeeds and responding in fashion with improved
products or brand-new ones that meet and exceed custoregpectations. Creating business growth through
innovation is considered the most important business lemgle today. The introduction of new products or sersit®
based on entrepreneurial opportunities (Eckhardt and Sha&t)3) that are triggered by creative associations
Creative associationare defined as novel agglomerations of knowledge that potentially valuable within a
particular business domain (Ford, 1996).

The product development process evolves sequentialipugh the phases of identifying opportunities, generating

and screening ideas, elaborating and testing concepts,fimadly developing and market-testing products. Between

the phases of the process are evaluation tasks or decis@nts often referred to as gates, where the information

flows are channelled properly and hard ]¢]}ve ~2P} | Av} P}_ o E 3§ | vX N O}}RboR] AS Boe@IZ nes
knowledge-intensive process that requires sophisticdtedwledge management skills (Hsu and Fang 2009; Massaro,
Dumay and Garlatti 20)5 Entrepreneurial opportunities are not simply recognizéadit created as a result of
iterative, creative and social dynamics (Ford 2006).

The situation is further complicated by the pressure tcelerate timeto-market which often leads to fuzzy gates

~N lv 18]}V 0 P} _e ¢} o v}S 8} c0}A }BVMEFZ e XAd@}%pt VI (pliC P & ¢ u wve 3Z § §;
overlapping and cross-functional teams must be employedadcomplish this. Paradoxically, uncertainty, time
pressure, and competition inhibit creativity during itarly stages, but appear to facilitate innovation at later steage

(West, Sacramento and Fay, 2006).

The new product development process is thus dependgmdn such mixed teams with personnel from design,
engineering, manufacturing and marketing working in tamdat all times. The diversity of knowledge represerited
the creative team is an important issu&iven the complexity of the information flows in suchpmcess, value
creation in product development is almost exclusivelydaaen intangible resources. The successful management o
intellectual capital has emerged as a key condition for atiffe organizational learning in the innovation process
(Chen, Lin and Chang 2006; Chetnal 2014). In creating new entrepreneurial opportunities,isg imperative to
recognize the dynamic interplay between creative associatenmd social networks (Ford 2006, Massaro et. Al. 2016).
The leadership exercised by the project manager of thewation process is an important factor in the management
of intellectual capital. While leadership has long beecognized as essential for organizational success in geiitsis
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only recently that it has received attention specific to timovation process. The importance of emotional
intelligence (EIl) of the team leader in improving newdarct development performance is generally well undeos!

and accepted because of the role that emotions can play in tedenactions and effectiveness (Rezvanhal. 2016)

There are of course minority views on the issue clagrtimat El is not essential for leadership (McCrimmon 2009)

Z Vv30C ]85 A e % E}%}s SZ 3 N § amtecedamt JE[v JV]JAV H o[+ &E S3S]A]SC ]Jv EW
NeZpu ] o JVA «3]P S]vP Z}A 3 3} uv P VEOWI 3 JuPVV}IE SE ]S} %SUE 3Z SE|
Jv]JAlpos3 uuu E<[}v S u (( 8]Asvlw Dpudd]i Nhdfpsmise thathe emotional

intelligence of the individual team members may contribumore to creativity in new product development than that

of the leader is an intriguing proposition. Shifting tleeds from the leader to the team members and ultimately the
combined EI of the team maybe critical in understandingrtile of El in the innovation process and the management

of intellectual capital flows in the organization (Massaroiay and Bagnoli 2015).

In fact, it has been hypothesized that the management of iatdlial capital has distinct characteristics influencing
project success and that different factors influence pobjsuccess in managing innovation teams (primarily intdegi
resources) and in managing production teams (primarily itslegresources). Empirical research in the past has

% E}A] Ju Al v 8Z 8§ § uo E v ujJ8Bv G-]V6VveA 3]}V This@/(delice v X
however has to be assessed against the well-establisimgédt of team members (Hargadon & Sutton, 1997) to
innovation in the product development process. The creapotential of groupss facilitated or hindered by the way
group members share, process, and select ideas (Njj&adzschel and Stroebe, 2006; Verma and Sinha, 2016)

A body of knowledge has been accumulating on the imib@eof group dynamics to the cognitive foundations of
creativity. In brainstorming sessions, the illusion @fup productivity is contrasted with the empirical evidenon the
ineffectiveness of brainstorming groups (Sutton and lddon 1996 Paulus, Nakui and Putnam, 2006). The
counterintuitive concept that changes in team membershijmalate team creativity stimulates organizations to
tolerate and even encourage reorganizations of their iraimn teams (Choi and Thompson, 2006). The underlying
thesis is that as innovation teams become more task-fedusewcomers not only enhancdZ § u[e Iv}Ao P
base, but also empower social processes that are conduocivereativity. Because the creative process involves
divergent thinking, it is a risk. The presence of psf@gical safety in a team (the belief that is that othetif respond
positively when a team member takes a risk) provides ticatifoundation for creativity and ushers the issue of
personality to the innovation process (Edmondson Mubelof, 2006).

Empirical results suggest that high emotional intelligemmreases the extent of knowledge-sharing and may have
positive impact on team performance among cross-functiote@m members (Verma and Sinha, 201Bhe link
between emotional intelligence and knowledge sharhmg been identified in the literature (Rivera-Vazquetzal.
2009;Karkouliaret al., 2010; Baruch and Lin, 2012; Goh and Ridi4 Mueller, 2015) but few empirical data exist. To
fill this gap, the purpose of this paper is to examine takationship between emotional intelligence and new puotd
development performance.

For an analysis of this type the issue of definitionsusial. Emotional intelligence (El)isjbroC * % |]JvP §Z ~ Jo]
of individuals to recognize their own and other peopletmotions, to discriminate between different feelings and

0 03Z U %% E}%E] 8 oCU v 3} pe PulsIBZovimMPEv S A} E _ }E JvP §}
definition of (Goleman 1996) and its derivatives in €@w@n 2008). El can be considered as either a set of cogniti

abilities @bility model3, or as a set of abilities combined with a broad rangeeasspnality traits fhixed models Both

the ability and the mixed models have strengths and lintiagi (Caruso, Mayer and Salovey 2001). For the purposes

of this paper, El is assumed to have four specific diiness

X Self Awareness
x Self Management
X Social Awareness
X Relationship Managenm

and care is exercised to test for possible collingssibetween these dimensions.

Similarly, New Product Development (NPD) performancae nsultidimensional construct which may include market
performance, financial performance, customer satisfactiangd product life-cycle (Brown and Eisenhardt, 1995). In
the context of this paper however, NR®specifically defined as the level of anticipated marketcgss as polled by a
group of experts.
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With these definitions at hand, reaching the aims of fl@er involves a two-step research method. First, albpilot
study was designed to assess the way group member emotiooralpetencies impact new product development
performance in the presence of moderating factor suclpagect complexity (Tsakalero2016) The outcome of this
pilot study indicated that emotional intelligence improvésam interactions, facilitates the management of
intellectual capital and does indeed affect innovation periance. Second, the sample was enlarged and correlation
analysis was then used to test the relationship between idd& emotional intelligence competencies and their
effect on the collective emotional intelligence continuum

In this context, the paper is organized as follows. In Se&@jdhe hypothesis of the pilot study is stated, the dasij

the study is detailed and the results are summarized. kti®@e 3, a larger experimental dataset is developed as the
basis for examining whether the observations of the tpg8tudy are indeed indicative of a more general trend. In
Section 4, an exhaustive data analysis is performed to atigpe outcomes of this paper. Finally, in Section 5, the
conclusions are summarized and the research issuegptore further are highlighted.

2. Pilot Study

The hypothesis of the pilot study was that the usage obgomal information navigates attitudes, effectiveness and
behaviour in team interactions and that the emotional inteltige of individual team members (as well as of the
design team as a whole) directly impacts innovation penfnce In organizational theory, the coordination of many
interdependent actors in NPD projects is recognized d®\a activity and complexity inevitably arises from the
interaction of many simple components (Mihm 2003).

With increasing project complexity, ie becoming naturally difficult to compare NPD performaracross a product
range within the same company or between competing conigmnlt is even more difficult to compare apparently
dissimilar products, with distinct commercial charactecistand perceived newness to the company and the market
(Barclay and Dan 2000). The issue of complexity engabkin assessing disparate projects.

The moderating effect of project complexity on the retatship between emotional intelligence of the designigyro
and success in product development projects was thus assgleis detail in the pilot study. According to the typmpjo
proposed in (Williams 2002) there are three broad éirsions of complexity:

x Complexity of faiththis complexity is present when creating a unique pragdwith uncertain outcome, but
with a lot of faith in the process.

x Complexity of factthis complexity is present when dealing with a huge amoaf interdependent factual
data but no real uncertainty in the process.

x Complexity of interactiornthis complexity is present where the interests of the pestinvolved are often
unclear and conflicting, and the inter-relationships péayimportant role.

With these definitions in place, the objective of the pistudy was to examine the impact of the El of individeaim
members (as well as of the design team as a whole)inmovation performance for NPD processes of varied
complexity (Figure 1).

In the context of the pilot studyl6 scientists and engineers were asked to work in sgrallips and tasked to develop
a few innovative product and service concepts. The eptx presented were assessed both in terms of their
perceived complexity and in terms of their presumed fpenance in the market. The data collected were then
analyzed against the emotional intelligence makeup of the imenm of each group. The aggregation of the findirfgs o
this pilot study in a small number of classes was usddentify only major trends in the data.
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Figure 1:The effect of El on NPD performance moderated by ptaemplexity

The population of the pilot study was the scientists amgjineers enrolled in the project-based coufdew Product
Developmenbf the Master of Engineering Management Program jointlereffl by the Graduate School of Business
and the School of Engineering at Nazarbayev Universigkélesou 2016). A total of 16 scientists and engineers
(SES16) were asked to work in small groups and taskedveldp an innovative product concept. The four groups o
four members each generated four new product concepts; 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, SO8 P2
T3 |S09, S10, S11, S12 P3
T4 | S13, S14, S15, S16 P4

The product concepts were assessed independently byfasolty members, one from the School of Engineering and
one from the School of Science and Technology, foh @ of the three dimensions of complexity, faith factd
interaction, and the results were then averaged. The sgpsicale for all dimensions was 1, 2 or 3 in increasrdgr

of complexity, for a common level of total complexityuadjto 6. Similarly, each new product concept was asseissed
terms of its presumed performance in the market, and wasked accordingly from best expected to least expected
performance. As this is a rather subjective measure,a raded coarsely from 4 (best) to 1 (worst). Perforreanc
expectations and project complexities are summarizedidhle 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 El with theaderShapself-assessment tool via its free app available for giddand
iOS (LeaderShape 2015) and reported their scores anorsisnan the cloud. LeaderShape returns one of three
possible outcomes for each dimension of El:

X needs improvement;
X probable successna
X a natural
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in Table 3.

Grouping all variables into a small number of classeso@lp 3 or 4) provides an effective way to reduce theefof
noise in the data. The objective is to be able to identijjor trends, if they exist, and design a bigger studyetdam
the preliminary outcomes of the pilot. In this contextethverage scores for each group in Table 3 are computbd
to the first decimal digit. For reasons of uniform scalithg total El score is reported as the average of the, SfiM,
SocA and RelM scores anott as their direct sum.

Further inspection of the scores in Table 3 reveals thatttital El in groups T2 and T3 is evenly distributetsifour
dimensions. The lagging of group T1 is uniform inliallensions while the leading of group T4 is primatihe to the
self-awareness and relationship management sub scores.

Table 3:Emotional intelligence scores of team members for gacduct concept

MEMBER | TEAM Self Self Social Relationship TOTAL EI
Awareness | Management | Awareness | Management
S01 2 2 2 2 2.0
S02 2 2 2 3 2.3
T1
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 3 3 2 2 25
S06 2 1 2 2 1.8
T2
S07 2 2 3 2 23
S08 2 2 3 2 2.3
Group Score: 2.3 2.0 2.5 2.0 2.2
S09 2 2 3 2 2.3
S10 2 3 2 2 2.3
T3
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 3 2 2 2 23
S14 3 3 3 3 3.0
T4
S15 3 2 2 2 2.3
S16 2 2 2 3 2.3
Group Score: 2.8 2.3 2.3 25 25

The individual Els collected for the 16 members in 8ablwere first tested for normality. The histogram and
Anderson-Darling normalcy test Q in Figure 1 reveal thatEhscores are almost normally distributed with a slightly
"light" right tail.

The right tail is due to the value of El = 3.0 for ment®®4. While this value is not a real outlier, excludingpes not

substantially change the statistics (Count = 15, Mean = Bidev = 0.30) or the normality of the distribution (A-
Squared = 1.446, P-Value = 0.0006).
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Count =16
Mean = 2.16
Stdev = 0.36

25th Percentile (Q1) = 1.75
50th Percentile (Median) = 2
75th Percentile (Q3) = 2.25

Frequency

Anderson-Darling Normality Test:
A-Squared = 1.178
P-Value = 0.0031
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Figure 2:Histogram and Anderson-Darling normalcy test for iiodial El scores in Table 3

As the stated objective has been to examine the possitfleance of El on innovation performance in the present

variant project complexity, Table 4 presents the correlatioatrix of the following variables:

Self-AwarenessS{fA
Self-Management3If\V)

Social Awarenes$0cA
Relationship ManagemenReIM
Emotional IntelligenceR)

X X X X X

X X X X

Innovation Scorelfino)
Complexity of FaithHaith)
Complexity of FactHac)
Complexity of Interactionliiter)

Table 4:Correlation matrix of the new product concept developrhprocess

SlfA | sliM | SocA | RelM |

El | Inno | Faith | Factl Inter

SIfA | 1.00

SIfM | 0.40 | 1.00

SocA | 0.32| 0.15| 1.00

RelM | 0.40| 0.20| 0.40| 1.00
El| 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 Tal, it should be taken into consideration that for a saenpl
of N=16 the minimum correlation coefficients for catgfnce intervals of 10%, 5%, 1% and 0.1% are r=0.43, Q&2

and 0.74 respectively.

From Table 4, it appears that the EI components are somewdratlated. SIfA, SIfM, SocA and RelM that is are not

really independent dimensions of El although they appedre its constituents.
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Innovation score and El exhibit nontrivial correlation (#€) which is primarily due to SIfA (r=0.58) and tessér
extent to RelM (r=0.35) scores. SIfM and SocA appear tonberrelated to the performance score of the projects
(r=0.00 and 0.16 respectively).

Innovation score and project complexity are positivetyrelated for projects of high complexity of fact (r98),
negatively correlated for projects of high complexityfaith (r=-0.67) and uncorrelated for projects of highmplexity
of interaction (r=-013).

The pilot study thus reveals that El clearly influerioesvation performance but the exact effect is moderatgdthe
type of project complexity involved. The design of aydarstudy to assess this effect should take into constitera
the following issues.

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

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

More importantly though, the dimensions of El that appearb® correlated with innovation performance are Self-

Awareness and Relationship Management. Self-Management atidl 2avareness do not appear to have an impact.
This issue should be explored further to decide whetlome should focus exclusively on the SIfA and RelM
competencies of El rather than on the full complement mead by LeaderShape

The objective of this study is to examine the relatiopshetween these competencies over a larger experimental
dataset to verify whether the observations of the pilot syuithdicate 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 theeaderShapself-assessment tool, the participants of the pilot stugkafuate students
enrolled in the Master of Engineering Program at Nazarbayeiversityt P E}u% " E h _ stedtedEand@heir
scores were compared with the previous ones. Only fldhe original 16 participated in this phase and the resale

tabulated in Table 5.

Table 5:Emotional intelligence scores #FE}u% "Eh_ u u E-

WK1 SIfA SIfM SocA RelM | TOTALH
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

AVERAG| 2.1 2.1 2.1 2.1 2.1

SDEV 0.5 0.5 0.5 0.5 0.4
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While the reporting of the results remained anonymous toeatain depth of the group, the test for consistency with
the results recorded in Table 3 was satisfied (only thstribution of individual EI competencies within the gpois
examined). Two additional groups of 26 and 22 studenisidfs and seniors enrolled in the courdanagerial
Decision Modelingffered by the College of Business and Public Managéiof Kean University at Wenzhdwgroups
A<l v M _e A E S} Sihple BddPfpy tloe pilot study. All students participatealuntarily
and reported their results in Table 6 anonymously.

C A& u]v]vPkP 8z § (E}u 00 SZE R E}WHEU pDCho oS E] BZ § &} "Eh_U ~t-
with mean values of 2.1, 1.8 and 2.0. (While the diffe in the means in not very statistically significant, it may
indicate a slight trend of increasing El with years of stthgpa point certainly worth pursuing in a future studigyen
more importantly, individual competency scores for Sifdean values of 2.1, 2.0 and 2.0), SIfM (mean valu@slof
1.9 and 2.0), SocA (mean values of 2.1, 1.8 and 2.d)RefM (mean values of 2.1, 1.8 and 2.0) were also niiyma
distributed. The similarity of the characteristics of El ibited in all three groups is sufficient to enable the

PPolu & S]}v }( oo § %o}]vSe Jv }%oo00EPUSeTE]GvBT}I{ ®Eh_U ~t<i_ v ~t<i_
Unsurprisingly, this composite dataset is also normaisfriduted across emotional intelligence (Figure 3) and its
individual competencies with mean values of 2.0 (El, SliM, SocA) and 1.9 (RelM).

Table 6:Emotional intelligence scores F &} U % "t<i_ v ~t<i_u u E-
WKL | SitA | sl | SocA | Reim | TTA WKL | SiA | sitM | SocA | Reim | TZA
1 1 2 1 1 1.3 1 2 2 2 2 2
2 1 1 1 2 1.3 2 2 2 3 3 2.5
3 3 3 3 3 3.0 3 2 2 1 2 1.8
4 2 1 1 2 1.5 4 2 2 2 3 2.3
5 2 2 3 1 2.0 5 2 2 2 3 2.3
6 2 2 2 2 2.0 6 1 1 1 1 1.0
7 3 3 3 3 3.0 7 2 2 1 1 1.5
8 1 2 2 2 1.8 8 2 2 1 1 1.5
9 2 2 1 2 1.8 9 2 2 2 2 2.0
10 2 2 1 2 1.8 10 2 2 2 2 2.0
11 1 2 2 2 1.8 11 2 2 2 1 1.8
12 2 2 2 2 2.0 12 2 3 3 3 2.8
13 2 2 1 2 1.8 13 2 2 3 2 2.3
14 2 2 2 2 2.0 14 3 2 2 2 2.3
15 2 2 2 2 2.0 15 2 3 3 2 2.5
16 2 3 2 1 2.0 16 1 1 1 1 1.0
17 2 2 1 1 1.5 17 3 2 3 3 2.8
18 3 2 2 1 2.0 18 2 2 2 2 2.0
19 3 2 3 2 2.5 19 2 1 3 1 1.8
20 2 1 2 2 1.8 20 2 2 2 2 2.0
21 2 1 1 2 1.5 21 3 2 2 2 2.3
22 2 1 1 2 1.5 22 2 2 3 2 2.3
23 2 1 1 1 1.3 AVERAGE| 2.0 2.0 2.1 2.0 2.0
24 2 2 2 1 1.8 SDEV 0.5 0.5 0.7 0.7 0.5
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
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18 1 Count=62

Mean = 1.97 Anderson-Darling Normality Test:
Stdev = 0.45 A-Squared = 1.03
P-Value = 0.009

25th Percentile (Q1) = 1.75
50th Percentile (Median) = 2
75th Percentile (Q3) = 2.25
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Figure 3:Histogram and Anderson-Darling normalcy test for iiddial EI scores

4. Data Analysis

The overall normalcy of the results in Figure 3 magoofrse disguise a wealth of information on the relatsieength

of individual competencies of El. The correlation betwége competencies SIfA, SIfM, SocA and RelM and thalbve
El is presented in summary form in Figure 4. (Whil¢hallvalues for SIfA, SIfM, SocA and RelM in Tables b anel
integers, the graphs below present the individual data poiartificially away from each other to enable a graphical
representation of the clustering of values).

3 LT
@ y = 0.56x + 0.86 @

R 3 0.49
..

y=0.61x +0.72
@ R & 0.56

1) 1)
L8 ‘
1 2 3
SelfA SelfM
s 2o 3 y=0.52x +0.98 ..=

y =0.51x + 0.96 ‘
R&0.63

0.900 1.900 2.900
SocA

Figure 4:Correlations between El and its individual competen&i4, SIfM, SocA and RelM.

Figure 4 reveals that the squared correlation coefficiehh& a reasonably large value in all four cases (0.56, 04.9
0.63 and 0.52) and indicates a real relationship, but @ glsows that no one individual competency can fullydice

El R however does not indicate whether the presumed indegent variables SIfA, SIfM, SocA and RelM are a cause
of the changes in the dependent variable EI. FurthermofegaRnot 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 thdividual competencies are highly correlated, and thos o
can be linearly predicted from the others with significaadcuracy. Collinearity does not necessarily reduce the
reliability of the EI model as a whole, at least within themple data set; it only affects calculations regarding
individual competencies and identifies which ones arduredant with respect to the others. In this context, the
scatter plot matrix of El and its individual competenciesFigure 5 provides valuable evidence on the issufes o
potential collinearity present between SIfA, SIfM, SocA RetM. The Variance Inflation Factors (VIF) summarized in
Table 7 have values less than 1.5 indicating that there akweidence of collinearity, but not enough to be overly
concerned about.

Table 7:Collinearity of EI competencies

Predictor Term for El 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 presdrimelependent variables SIfA, SIfM, SocA and RelM are
indeed so. Thus the hypothesis of the pilot study thathags one should focus exclusively on the SIfA and RelM
competencies of El rather than on the full complement mead by LeaderShape is not supported.

It remains of course an open question whether the SIfl &eIM competencies of El are the major predictors of
innovation success. If that is indeed the case, it isasly not a result of a deficiency of the predictive eabf the
model

El = SIfA + SIfM + SoeRelM, or
El = ¥ (SIfA + SIfM + SocA + RelM)

but rather that not all emotional intelligence competencies argecedents of innovationThis will of course require
further exploration through a new, carefully crafteddaoontrolled study.

5. Conclusions

The successful management of intellectual capital during peoduct developments has emerged as a key condition
for an effective innovation process. Product developtengages mixed interdisciplinary and intra-departmental
teams managing information flows in a cohesive way. Vaheation in product development is almost exclusively
based on intangible resources and depends greatly upganizational learning.

The pilot study presented in this paper has provided s@widence that emotional intelligence at the individual team
member level is related to project performance. Theopistudy revealed that creativity is influenced by group
member emotional competencies in specific areas, such sel-awareness and relationship management.
Furthermore, the pilot study identified that when modenagi factors such as project complexity are taken into
consideration, the effect is more pronounced on pgethat appear to be the most innovative.

Expanding the dataset from 14 to 62 data points has confirthe consistency of the LeaderShape self-assessment
tool thus verifying its utility in studies assessing theee§ of emotional intelligence on innovative performance
Extensive analysis of the larger dataset did not reveal amgependencies of the El competencies and thus all of
them arein principle considered antecedents of innovation. The increasetpleasis on the Self-Awareness and
Relationship Management competencies that has emerged fitepilot study, is intriguing as it echoes findings of
other studies on the cognitive and social dimensionsnabvation. Nevertheless, this outcome needs to be \exlifi
further.
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Considering that the data of this study have been collectednly from Kazakhstan and China, any relevant findings
should be generalized with caution. In fact, it willib&eresting to investigate the role of innovation antecedefrsm

a cross-cultural and possibly multi-national perspectiidalil 2016) In addition, given the mixed profile of the
sample, the current data does not illuminate the role ehder in the innovation process. Future research maygoc
on the role of gender along with other demographic valégh(such as age, experience and job level) somehaftw
seem to affect (weakly at least) emotional intelligence.

Despite the fact that the current study only offers sonmitial insights on El competencies as antecedents of
innovation, the findings are significant and present intdieg opportunities for future research. A few theoretical
guestions remain of course unanswered. The larger qaestvhether emotional intelligence does improve team
interactions and facilitate knowledge sharing in new pradievelopment requires of course further study. Thepil
study in this paper and the evidence that emerged from éxéended dataset provide valuable insight on the desig
characteristics of a larger experiment that could lead toisige answers on theelationship between emotional
intelligence and innovation success.
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Abstract: Currently,intellectual capital (IC) plays an increasing rolevafue creation for companies. IC-oriented companies are
those which create the greatest value for their shareholdénem this point of view, knowledgon the level of a company’s
intellectual capital and its constituents, in addition to stardlaompany analysis based on information from financial statesias
necessary to obtain the full picture of the firm’s standifrgellectual capital has been a subject of many studies sinedirt$t half

of 1990s. Initially, the bulk of these studiwvere related to methods for intellectuahpital measurement. Later, interestifthd to
the examination of the relationship betweethe level of a company’s intellectual cigbiand different measures of a firm’'s
performance and its other characistics. Within the last two decades, the meerb of the intellectual capital community have
proposed a number of methods to measurgellectual capital and its constituenté&\las, none of these methods have been
commonly accepted. The problem behind the diffties in IC measurement results frorretfact that it relates to intangibleshich
are largely not recognized by accounting rules and tlwee&ire na captured in financial statements. The main aim of thiscéatis

to present a new method for IC measurement — the Intellectugiit@aEfficiency Ratio (ICER). The article also examineskze li
between the ICER and its constituents and other measuresioha fperformance. This articleontributes to the developmentfo
intellectual capital theorybut also to the theory of Value-Based Management. Researclcovalicted based on an unbalanced
panel time-series sample of 19 companies and a 72-yeagreaon of companies from the food industry sector listed e
Warsaw Stock Exchange between 2011-2014. Jtoidy reveals a strong, significant apdsitive relationship between the ICER
ratio and its constituents with return oassets (ROA) and return on equity (ROB)pamy performance measures and a signiftcan
and positive relationship between the ICER ratio and its carapts and shareholder value measure — price to book vaiig\()
ratio.

Keywords:Intellectual capital, company performance, itiéztual capital efficiency, shareholder value.

1. Introduction

In the transition from an industrial economy to a ‘kmledge based economy’, intellectual capital (IC) is an
important strategic asset that plays a crucial role as a sourceoofpetitive advantage and value creation for
companies. The creation and efficiency of intellectugbited is crucial both for indidual companies and entire
economies, since companies and countries which arechCare the winners in terms of their capability to enhance
value for shareholders’ and entire nations (Edvinssad Malone, 1997; Bounfour and Edvinsson, 2004; Lin and
Edvinsson, 2008; Kapyla et.al 2012ud&ts on intellectual capital have become crucial, becausdittonal financial
statements are not sufficient for obtaining the full pictucé a firm’s standing and its prospects for the future.
Company performance is connected with the level of itsliectual capital. In consequence, its level and sustainability
determines, to a great extent, the market value of a compaihywever, traditional financiastatements do not reflect
the market value of the total of a corapy’s assets due to the exclusion dfaimgible assets anahtellectual capital
(Roos and Roos 1997; Lev 2001; Wang 2008). Simrwyibteassets and intellectual cdal positively influence value
creation in a company and are not included in its book e/aluproduces a gap between its market value and book
value (Roos and Roos 1997; Lev 200hys, intellectual capital explains and closes the gap dmtvthe market value
and book value of a company (Sveiby 1997).

Intellectual capital has become subject to extensive researcich examined the relationship between its risk, value
or efficiency and export performancey@ar 2012), innovation capability (DetlgaVerde et al. 2011), business models
(Liang et al. 2013), job rotation (Brunold and Durs, 2Gk#® board structure (Ho and Williams 2003). This research
has confirmed the importance dftellectual capital for modern aopanies and their shareholders.

A degree of this research is related to examining theslinktween the intellectual capital level or efficiency ainthf
performance (Firer and Williams, 2003; Tsamgl Goo 2005; Mentioand Bontis, 2013; Hat al. 2015; Chahal and
Bakshi 2015). Most identify the exismmnof associations between IC and camny performance. Therefore, since the
main objective of the company is to meize shareholder value, the size digghality” of its intellectual capital may
serve as an indirect indicator which egdts the scope within which such anjettive is achieved. If this is the case,
the quality of managers’ actions aimed at the creatiovalie for shareholders, may be indirectly measured thioug
the assessment of the results achieved in the area ofledtial capital development and efficiency. Such measure
are particularly useful for companies which are not listewl therefore are not valued by the market. Intellectual
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capital in a company may be measurednbgans of several ratios. Within the |&d years, there have been a number
of tools developed to measure intellectual capital and itestiiuents. Alas, none of these tools has been commonly
accepted in the intellectual capital diec This is because the reliability of theoposed instruments is limited due to
their industry rooting and objectivity of the data used. Qoighe most popular methods - the value added intellectual
coefficient VAIE" - commonly used to measure the intellectual capitalcégficy, is burdened with a number of faults
which substantially restrict its usability as a reliable meaguibol to assess the effectiveness of intellectual capital.
The prerequisite to utilise any given ratio as a reliablel tor the assessment of thefficiency of a company’s
activities in its pursuit of value creation, is the demongtmatof associations between ¢hintellectual capital level or
efficiency and the indicators of shareholder value ciaati

The aim of this article is to link the efforts made by pitaamers and researchers in developing an appropriate,
objective and reliable measure of intellectual capital. Biigly presents the author’s proposal for a new ratio for
assessing the efficiency of a company’sliatdual capital - the Intellectual Cagpiitafficiency Ratio (ICER). This study is
motivated by the conceptual assumption about theklitbetween intellectual capital efficiency and company
performance. The article also presents a verification of (iR as an indicator of the efficiency of intellectual capital
through analysis of its associations with selected messwf company performance and shareholder value creation.
Research was conducted based on panel data for 19 compdrom the food industngector listed on the Warsaw
Stock Exchange for the years 2011-2014. The articlinbegth a brief literature review of existing methods of
intellectual capital measurement method&llowed by critical analysis of VAltratio - frequently used in much
research on the intellectual capital msurement method. The article continugsgth the presentation of the ICER
structure, then the researchnethodology is introduced, followed by a dission on the obtained results. The article
concludes with a summary of the findings and recommendatiegarding further directions of research. This paper
contributes to the subject literature by the introductiaf a new method for intellectual capital measurement which
is based on objective, verified and available inputs feooompany’s financial statements.

2. Literature review

The issue of intellectual capital measurement is the subpéatumerous publicationgn management and finance
literature. In recent years, a range of methods and modelseeHzeen suggested in this area that can be divided into
two major categories. The first one comprises methods medels, often presented in the form of scorecards, which
provide information and data on the level of intangible dssand changes in their status by means of financial and
non-financial ratios - eg. Scandia Navigator (EdvinssarMalone 1997) or Intangibles Scoreboard (Lev 2001). The
second one contains methods and modatsessing the global value of intelledtgapital or the value of individual
intangible assets - eg. Market to Book Ratio, Valuation Modelgh%md Parr 2000; Reilly and Schweihs 1999). The
choice of the specific measurement model is determifmdthe purpose it is intended to serve as well as the
availability of data.

In terms of using intellectual capital measurement nath to manage a company{podwill and to compare the
efficiency of this process in different companies, thest commonly utiliseenethods are single-ratio models, where
assessment is performed on the basigablicly available informa&n about a company. Many researchers recognize
the value of intellectual capital simply as the differencéwmsen the market value and book value of a firm (Edvinsson
and Malone, 1997; Stewart, 1997). Although this differe(icpositive) can be perceived as a sign of the existerfice o
intellectual capital, it cannot be éated as equivalent to its value.

One of the methods most popularly usagresearch intellectual capital perfiarance in companies is the Value Added
Intellectual Coefficient (VAIC) by AliP§2000). Since the VAIC method utilises publicly ablaildata from financial
statements, it has been widely used tompare the intellectual capital of vatis companies in different countries.
And yet, the VAIC method as an intellectual cdpiteeasurement is burdened with several drawbacks of a
methodological nature, which is reflectédl the trenchant criticisnexpressed, for instance, by D. Andriessen (2004).
The structure of the VAIC method raises serious doubtst & all, the inclusion of labour force costs into value
added, which is the measurement of operational efficigratands in opposition to théundamental objective of the
company, understood as shareholder v@lmaximisation. Shareholders are interedtin the value that they can share
(profit), and not in value (value added), which is magdnsumed by the factor of production (labour forcehoer
source of doubt is the manner in which the constitueatios of VAIC were developed. The ratio describing the
efficiency of the capital employed is the quotient of treéue added and the net assets. It is, therefore, a questianabl
solution to apply capital employed (shareholders’ equitgital) as a measuring instrument. While creating the value
added on the basis of its operating profit, a company uslider its business activity, botltis equity (shareholders)

www.ejkm.com 221 ISSN 1479-4411



Electronic Journal of Knowledgahhgement Volume 14 Issue 4 2016

capital and debt to finance its operations. Thus, the retomnthe capital employed shoulde calculated in reference
to its total value, and not merely to shareholder capi@therwise, with different factors constant, companieghna
higher level of debt, record greater efficiency of ithequity capital employed.

Another doubt is raised by the fact that a company’sistural capital is assessed as the difference between value
added and cost of labour. In such a measuring methodhtirean and structural capitabre perceived as substitutes

— the more structural capital employed there is, the less baroapital, and vice versa. Such an approach results in a
different way of calculating human capital efficiency ttesrelation of value added to cost of labour, and structural
capital efficiency - as the relation of structural capitalvalue added. This simple tki@llows the avoidance of the
issue of structural and human capital efincy ratios changing in reverse ditiens, together with, for example, the
change in a company’s operating profit, but without antefations to other constituents. As pointed out by D.
Andriessen (2004), the applied structure of efficigrmatios results in the efficiency ratio of human capital being
permanently greater than the efficiencytia of structural capital, whenever the operating cost is leigthan zero. In
reality, these two types of capital do not substitute on@ther in the process of value creation, but they areheat
complementary to each other.

Despite the many doubts related to the method, the origiW&llC method and its modifications (eg. Chang and Hsieh
2011) have gained substantial popularity and acclaim & gbientific community, where it is used as a universal
intellectual capital measurement ratio which is commonly zdifiin research on the efficiency of intellectual capital.

It is worth emphasizing the fact that the method is widely leggp in statistical analysis, iparticular, in scientific
publications regarding the emerging markets such as, R{gkiidchik and Byova, 2011), Slovakia (Holienka and
Pilkova, 2014), Malaysia (Gand Saleh, 2008), Pakistan (Rehman et. al, 2011) ordgimshl (Mohiuddin et al. 2006).
As far as developed countries are concerned, VAIC ésarsa noticeably narrower scale, for example in Great Britain
(Zeghal and Maaloul, 2010) or Spain (Diez et al. 2010), Té&uhem et al., 2005), Greece (Maditinos et al. 2011). The
lesser popularity of VAIC in developed countries careXghined by their greater information culture, which offers
researchers access to more detailed and verified data tlat lse used to perform analyses of the impact of
intellectual capital and its constituentm the creation of company value.

In my opinion, the fundamental faultsf the VAIC method outweight its advantages and, in consecg, the
application of this coefficient as a reliable measure to asdhe efficiency of intellectual capital is questionablee D
to the abovementioned faults, direct application of th&I€ method in accordance withts basic principles renders
the acquired analytic results of little reliability, their anmative value and, at the santene, their practical usability
being greatly limited.

However, this does not mean that the very idea behthd method, which can be defined as the application in
calculations of verified publicly available financial dataguld be rejected. The dev@ment — on the basis of such
data — of a simple ratio whose structure shall, to a greaetent than is in the casef the VAIC, follow the rules
governing the theory of finance and the theory of intetlgal capital management, may lead to the creation of a tool
whose informative value and application capacities are faaigpr.

On the basis of the critical analysis preformed aboiteis possible to determine the features which should
characterise the ratio assessing the effectiveness of irtielé capital in a company. The structure of such a ratio
should be consistent with the fundamth principles of corporate finance theory. In order to beed for the
purposes of comparison between companies, the ratiousthdoe relatively straightforward and based on publicly
available data from financial statements. Since intellectual cajsital significant source of value creation, the ratio
describing its level in a company ougbtbe associated with the miscellamas measures of company performance —
eg. return on assets (ROA), return equity (ROE), as well as a measuresiudreholder value creation — eg. total
annual shareholders return (TSRiarket value/book value (P/BV).

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

The proposed measure - the Intellectual Capital Effici€taty (ICER) - is an attempt to meet the needs for a versatile
instrument to measure intellectual capital efficiency whisbased on publicly available data comparable for different
companies. This requirement limits the range of datawdnich the instrument may be based to the balance sheet,
profit and loss accourtems and notes.
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The value and, indirectly, the efficiency of the comgarrtellectual capital, is reflected in the price to book value
ratio. The better the ‘quality’ of intelltual capital, the majority of whose constituents are ndieeted in the balance
sheet, the greater the difference between the company'arket value and its book value. This stems from the fact
that, according to the Resource Based View of a compaaméB 1991; Grant 1991), tandgbor balance sheet assets,
due to their similarity and common avaiiility, can generate only ‘normal’ returan the level of the cost of capital
employed for their utilizationln consequence, the excess return —egonomic profit — is generated by the off-
balance-sheet intellectual capital of the company. The impéac¢h® intellectual capital on a company’s value can be
analysed with a financial model whicteittifies the key determinants of vadicreation. This model is represented by
the following equation [Koller et. al. 2005]:

— wuOHaaaald E&avule
R=HQAJIEF 2=

600670

where:

IG — invested capital,

Economic Profjt= 1@ 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 th&klaime of its invested capital plus the present value of all
future economic profits. Intellectual péal positively influences a companysofitability (ROICaNnd, consequently,
its economic profit in the future. Thedter the economic profits the higher tleompany’s market vakiin relation to

its book value. Thus, the methods to W¥erihe ICER as a measure of the efficiency of intellectymdataould be the
analysis of its association with marketwe/book value ratio as well as with tlreturn on assets (ROA) and return on
equity (ROE).

The Intellectual Capital Efficiency Ratio (ICER) metbgyalelies on the concept by. Edvinsson (Edvinsson and
Malone 1997), in which a compasyihtellectual capital is divided into human and structwapital. Hence, relational
capital is omitted here as a separate constituent of intellattcapital, mainly due to the requirement of simplicity of
the methodology and the fact that the method should be é&&®n publicly available data (there is no data directly
referring to relational capital in a company’s financial staénts). Thus, the assumption is made that the relational
capital constitutes part of a company’s structural capitah theoretical extended balance sheet of a company,
including all constituents forming its ki, 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 intaltaal capital constitutes its assets whiare responsible for the ‘excess’ in
the market value of equity capital over its book value. Balesteet assets (fixed and current) together with
intellectual capital contribute to thereation of a company’s value added.

The total value added (VA) generated annually by all a eoip assets can be calculated by means of the following
equation:

VA EBIT depreciabn EBITDA

where

! The methodology of ICER calculation west firoposed by Urbanek in the paper preseh during ECIC Conference in Venice fal€a’ Foscari
University, San Giobbe Campus on thé 213" 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 isntical to cash flows generated bycampany, without financing its growth.
The inclusion of income tax in the VA calculation steramfthe fact that the subjecof analysis is the generated
value (added), regardless of its benefigi (shareholders, lenders or state).

Contrary to the VAIC ratio, in the case of the IntellettGapital Efficiency Ratio (ICER), labour expenses are not
treated as a part of value added. This results from tha fhat shareholder value maximisation is assumed to be a
fundamental criterion of the assessment of a compariyisiness operational efficiency. The shareholders are
interested in the value that they can distribute betwedmemselves (after meeting claims of debtholders and tax
obligations), and not in the value whicfrom their point of view, congtites a cost (employees’ salaries).

Certain models used to assess intellectual capital deterntibg excluding from the total value added generated by
all a company’s assets (on and off balance sheet), thegfardlue added which is allocated to balance sheet assets
with respect to the amount ofisk associated with a given type of assets (Smitth Parr 2000; Lev 2001). For this
purpose, they use the concept of the required rate efurn on a given type of asset (eg. physical and firsdnci
employed by a company. However, calculation of the rexfuirate of return for a given type of asset is, to large
extent, arbitrary and difficult to justify based on the thgoof asset pricing. Therefore, what appears to be more
appropriate is to perform an analysis ¢ime total value added figure, having mind the fact thatit is generated by
both - balance-sheet assetsd intellectual capital.

In the ICER measure, the generated value added (VA) ttefehe variables which describe the level of human and
structural capital engagement in a company’s operatidks stated previously, the fundamental requirement behind
the ICER measure is that it is based on verified, dstatised and publicly available data. Therefore, for the
construction of ICER, it is only acceptable to utilise in&iom from financial statements, i.e. balance sheet, profit
and loss account and notes. Since human and structuratatagre not disclosed on the company balance sheet,
figures that can serve as proxies okthengagement in a company’s operations have to be fouhis assumed
therefore, that the amount (value) of a given type of assagaged is related to the level of annual costs incurrgd b
company which could be assigned to these assets. Inratioeds, the level of expenses related to the given type of
assets is a proxy of their value. In reference to all typEsa company’s assets (on and off-balance sheet), the
corresponding types of costs may be assigned. It is werttembering that the assignmemtf specific costs by type

to particular types of assets is, apart from the costeafployees, approximate by nature. These costs are related
mainly, but not exclusely, to a given type of asset — table 2.

Table 2:Assignment of the costs bypg to the class of assets

Type of assets Related costs by type

Depreciation and amortization
Fixed and current assets
Costs of materials and energy

Human capital Remunerations and benefits

Subcontracting
Structural capital Fees and taxes
Other costs by type

The total ICER ratio is the sum of human capital efficieatty and structural capital efficiency ratio less balance
sheet assets efficiency ratio. The first step in estimatimgl@ER ratio is the calculation of the human capital efficiency
ratio. It is not feasible to reliably allocate the totallva added created by a company between balance sheet assets
and the two types of intellectual capital assets — human capital smuctural capital - since value added is
“produced” jointly by all types of a agpany’s assets in the process of compieteractions. However, the efficiency

of both types of intellectual capital and balance sheet tsseuld be assessed based on total value added. As far as
human capital is concerned, its efficiency (HCIE) caralmlated by directly relating the generated value added to
the costs incurred on human capital irg&en year, using the following equation:
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HoE &

HCC

where HCC stands for the cost of remunerations and fiene

The HCIE ratio can be interpreted as the amount of value cdadoleeach unit invested in the payment for human
capital in the form of remuneration and benefits paiol employees. The higher the HCIE ratio, the greater the
efficiency of human capital.

The calculation of the efficiency of structural capital Bwhver, substantially more complicated than in the case of
human capital. This is because no direct information onab&s incurred by a company on its structural capital can
be found in its financial statements. Such expendituresctvizonstitute part of a company’s operating costs are for
example: IT purchases, investment$&D, marketing expenses, the costs af thaintenance of its IT infrastructure.

If such data were available, the structural capital efficieratjo could be based on the costs directly related to
structural capital. Due to the lack of data, structural capitdiceEfncy has to be calculated indirectly, through the
reference of the value added generated by a company to ¢bsts by type, which include the following items:
subcontracting, fees and taxes and other costs by typepAdn of the proposed procedure to calculate the efficignc
of structural capital can bgustified in the following logic. Structuralapital constitutes mainly off-balance sheet
factors such as brands, technological knowledge and knmmi-bustomer relationships, procedures, developed de
of practice, etc. These factors are a company’s assetnieconomic sense, i.e. theyave the ability to create
financial benefits for the company, which is reflectedhir value added. Therefore, the more effective the structural
capital, the greater the value added of a company and thehdrighe ratio of value added to the costs related to
structural capital incurred by the company. This stems ftbenfact that the constituents of structural capital trigger
an increase in the efficiency of a company’s activityenms of the relation between results and expenses. For
instance, a strong brand or marketable patent allow thenpany to generate additional income which is greater than
patent fees or the expenses incurred to maintain the magagition of the brand.

Thus, the structural capital efficiency (SGsEalculated using the following equation:

VA
OCLSD

where OCLSD stands for costs by type connected with gtalatapital.

SCIE

The SCIE ratio should be interpretedtfie following manner — it is the value added for each ufitasts related to
structural capital. Despite the fact that the denominator ifated to a broader range of costs, going beyond the costs
of structural capital, it is justified to assume that the higltee SCIE ratio, the greater the structural capital efficiency
of a company.

When assessing a company’s activity on the basis of thetstalaapital efficiency calculated in that manner, one
should bear in mind a special casewihich a company with small structurepital makes intensive investments to
develop and expand this type of intellectual asset. Sitieere is a delay between the expenditures for structural
capital and the achieved results, thasttural capital efficiency ratio decreases (the value atldethe numerator
decreases, whereas the value of the selected costs byitypiege denominator increas®. This means that the lower
value of the ratio accurately reflects reality — a comp@nyeveloping its structural capital, and thus, its current
efficiency is low, despite this, thessessment of a company’s activity shoblel positive, because the company is
creating a base to improve its position in the future.

Finally, since balance sheet assets are oasible for the creation of a part ehlue added (VA), their influence has to
be included in the calculation of thetellectual capital efficiency ratio (IRE Otherwise, the ICER level would be
overestimated as a result of the fact that the “share” oféree sheet assets in valudded is not taken into account.
The question here is, how to estimate this “share” in thverall efficiency of a company. The direct reference of total
value added into costs associated with balance sheet agsstsione in the case of human capital and structural
capital efficiency ratios) would not work correctly. Tisibecause the efficiency of balaasheet assets is “fixed” and
does not depend on the level of value added created bgrapany. Balance sheet assets are “standardized” across
different companies and they can generate only standare@djixeturns. The differences in returns between vasiou
companies are the result of differences in the level @ffitiency of their intellectual capital. Because there is no
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“natural” rate of return that can be ssigned to balance sheet asséatshas to be estimated indirectly, based on proxy
measures. In the proposed approach, the balance sheetsagfficiency ratio (BSE) is calculated using the follgwin
equation:

BSE BSC
TCT

Where BSC stands for costs connected with balance shestts (costs of materials and energy and costs of
depreciation and amortization). TCT stands for total costs/pg incurred by a company. BSE modifies the ICER rati
in order to include the effect of the influence of balansheet assets on value added. The higher the BSE ratich(wh
means the higher the share of costs connected with ther@dasheet assets in a compasngosts structure) the lower
the combined efficiency of structural and human capitdlge-ICER ratio.

The total value of the ICER ratio cancaéculated with the following equation:

ICER HCIE SCIE BSE

It is worth noticing that the HCIE and SCIE constituentiseoformula will change as a matter of principle in the same
direction, which is coherent with the assumption thatetltwo constituents of intellectual capital, i.e. human and
structural capital, complement and strengthen one anothethi& process of value creation. A higher quality of human
capital results in an improvement of internal process@sa company, whereas improved internal processes, an
appropriate organizational culture, etc. trigger the growdhhuman capital productivity. The growth of value added
(VA) may result from an improvementtime level of a company’s opations (higher sales) orfefiency (a decrease in
various categories of operating costshr example, the employment of additiahstaff (or wage growth) will translate
into an increase of intellectual capital efficiency onlit i6 accompanied by an approaté increase of value added.
Analogically, the growth of expensesnnected with structural capital whicis related to a company’s intensified
business activity, will cause an increase in intellectualt@agpfficiency if it is related to sufficient growth of velu
added.

The ratio of intellectual value added is structured to mele¢ preliminary conditions stipulated in the previous
paragraph for the universal ratio of a company’s intellecusgital. Firstly, it is based on the data published in the
financial statements of companies. Sadty, it is consistent witlthe views on creating vaduby intellectual capital,
according to which intellectual capital is ‘responsible’daeurn higher than the threshold required for the employed
balance sheet assets. And finally, the structure of theoraiconsistent with the principles of asset valuation and
exclusively takes into consideratioretioperating activities of a company.

4. Research hypotheses and research method

4.1 Hypotheses

In order to verify the ICER ratio and its components agropriate measure of intellectual capital efficiency,rfou
hypotheses were tested:

Hypothesis 1.There is a positive association between thERGatio and company performance measures —
ROA, ROE.

Hypothesis 2There is a positive association between the IGE®Rand shareholder value creation measures —
annual total shareholders return, P/BV.

Hypothesis 3:There is a positive association between 8@IE and HCIE ratios and company performance
measures — ROA, ROE.

Hypothesis 4 There is a positive association between the 8G#EHCIE ratios and shareholder value creation
measures — annual total shareholder return, P/BV.

4.2 Sample

The sample consists of 19 companies listed on the Warsask Exchange for thyears 2011-2014. This results in an
unbalanced panel sample of 19 companies and a 72 firan-gleservation. Data was derived from annual reports and
annual financial statements. The sample concentrates onlgamnpanies from the food inditry, since this industry is
perceived as intangibles-rich, due to intensive utilizatbbrands.

4.3 Variables

The following model is usddr testing the hypothesis:
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Y=+ U+ VE+ X

where: the Yvector contains the dependent variables. i.e., returnagsets (ROA) — model 1, return on equity (ROE) —
model 2, total shareholder return (TSR) — model i @rice / book value ratio (P/BV) — model 4. Thesettor
includes independent variables, i.e. thaellectual Capital Efficiey Ratio (ICER), the Human Capital Efficiency Ratio
(HCIE) and the Structural Capital Efficiency Ratio (SCIEjVEbtor consists of the control variables which can have
an influence on company performance esjfically company size (total assétansformed with a natural logarithm -
LnA), whilex describes random disturbance.

5. Results

5.1 Descriptive statistics

Table 2 presents the descriptive statistics and correlatiotriméor the variables considered. The mean of return on
assets is 0.0488 with standard deviation of 0.1267 and thearmof return on equity is -0.0681 with standard
deviation of 0.7512. The mean of total annual shareholdéurre(TSR) is 0.0511 with standard deviation of 0.5513.
The mean of P/BV ratio is 1.1432 wittandard deviation of 1.0257. The aveedgvel of P/BV ratio above unit means
that, on average, companies in the sadmpossess some intellectual capital (esxef market value over book value).
The mean of the Intellectual Capital Efficiency Ratio (I@Em¥s the entire sample is 1.3433. The mean of human
capital efficiency (HCIE) is 1.0257 and the mean oftstralccapital efficiency (SCIE) is 0.9659.

Correlation analysis provides an initial preview for thelgsis of associations betwealependent ad independent
variables. Table 2 shows the results of Pearson pair-atgdysis. It indicates that the ROA and ROE ratios are
significantly positively associated (p<0.01 or p<0.01) with ICER, HCIE and SCIE indicators of intellectual capital
efficiency, the P/BV ratio is significanthpsitively associated (p<0.05) omgth the HCIE indicator, while the TSR
measure is not significantly associatedhwthe ICER, HCIE and SCIE indicators respectively. Camtbgdghe results

of correlation analysis entirely support hypotheses 1 apgastially support hypothesis 4yhile rejecting hypothesis

2.

Table 2:Descriptive statistics and correlation matrix

Mean | S.D. | ROA| ROE| P/BV TSR | ICER| HCIE| SCIfLnA
ROA | 0.0488 | 0.1267 1.00
ROE | -0.0681| 0.7514 0.811| 1.00
P/BV| 1.1432 | 1.0257 0.3{7| 0.167 | 1.00
TSR | 0.0511 | 05513 0.149 0.157 | 0.345 | 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 < 0.01 .

5.2 Regression analysis

After the initial testing of tke proposed hypotheses with gelation analysis, the nextep is testing the hypotheses
through linear multify regression model#As the subject of analysis are time ssrdata, to estimate the parameters
of the model, panel analysis (with a fixed effect) has basad. The correlain coefficients baveen explanatory
variables used in individual models are not high. Tlaege froma low of -0.194 to a higbf -0.047. This allows us to
presume the absence of any multicollinearity. Table 3 aéwvehe results of the regression coefficients for all
explanatory variables, including control variable — ségeglefined 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 Model 2 Model 3 Model 4
ROA ROE TSR P/BV
Panel A | Panel B | PanelC | Panel A | Panel B | PanelC | Panel A | Panel B | PanelC | Panel A | Panel B | Panel
C
Constant -0.810" | -0.726™ | -0.817" | -5.473™ | -5.155" | -5.687" | -0.292 -0.180 -0.383 -1.077 | -0.782 | -1.26
(0.168) | (0.164) | (0.184) | (1.295) | (1.317) | (1.303) | (0.972) | (0.968) | (0.979) (.905) | (1.850) | (1.944
)
ICER 0.034™ 0.094™ 0.034 0.128"
(0.004) (0.033) (0.025) (.048)
HCIE 0.76™ 0.168" 0.065 0.319"
(0.009) (0.074) (0.054) (0.104)
SCIE 0.056™ 0.168™ 0.064 0.207"
(0.008) (0.058) (0.043) (0.086
)
Ln (Total | 0.064™ | 0.054™ | 0.068™ | 0.417" | 0.388™ | 0.431™ 0.023 0.013 0.029 0.162 0.126 | 0.174
Assets) (0.013) | (0.013) | (0.014) | (0.102) | (0.103) | (0.102) | (0.076) | (0.076) | (0.077) | (0.149) | (0.145) | (0.152
)
N 72 72 72 72 72 72 72 72 72 72 72 72
Adjusted 0.611 0.622 0.542 0.305 0.268 0.310 0.037 0.027 0.042 0.129 0.164 | 0.111
R-squared

Note: T p<0.1p<0.05; p<0.01 . Standard error is given in brackets.

Regarding model 1, adjuste® for panelA is 0.611, for paneB 0.622 and for panel C 0.542. This shows that the
explanatory power of model 1 is the highest among allddsmodels. In model 1, all independent variables ICER
(panel A), HCIE (panel B) and SCIE (panel), havetisgpasd significant impact on the return on assets ROA ratio
(respectively: ICER=0.034 p<0.001; HCIE=0.760 p<O0Q&E0D56 p<0.001). In allrde panels, significant and
positive associations between control \ayle Ln Assets, constant and the ROA variable have beetifigle. Results
from model 1 support hypotheses 1 and 3. The explaryapower of model 2 is respectively: 0.305 for ppAe0.268

for panel B and 0.310 for panel C. In model 2, ithadle panels independent variables ICER, HCIE and SCIBk, have
positive and significant impact on thetuen on equity ratio ROE (respectively: ICER=0.09&-801168; HCIE=0.168).

In all panels of model 2, a significattsociation was found between the Ln total Assets contghble, constant and

all dependent variables. Results from model 2 support typges 1 and 3. In the case of model 3, its explanatory
power is the lowest among all models and equals to, retpayg: 0.037, 0.027 and 0.042 for panels A, Band €. N
significant association was identified between the ICIKRE and HCIE independent variables and the TSR dependent
variable. Results from model 3 rejects hypothesis 2 anith the final tested model, 4, its explanatory power equals
0.129, 0.164 and 0.111 for panels A, B and C réispée In all three panels, independent variables ICER, HCIE and
SCIE have a positive and significant impact on the prit®aoé value ratio P/BV. Additionally, in all three panels of
model 4, both the control and constant variable have mmificant impact on the P/BV ratio. Results from model 4
partially support hypothesis &d partially hypothesis 4.

6. Discussion and conclusions

Today, intellectual capital is a main soarof value creation for many compasa. However, traditional accounting
models do not measure the intellectual capital of a camp This paper presents a proposition for a new mettmd
measure the intellectual capital efficiency — an ICERffictent. Given that other specially designed for IC
measurement models regularly fail the test of compliamdth theory and practice of management and finance, an
alternative measure of IC, a method which is free from disfés presented in this paper. The ICER method is based on
publicly available data from financial statements and camsed for listed and private companies. Thus, its advantage
is that, at the moderate expense of accuracy, it allowsntteasurement of IC for different types of companies and the
conducting of comparative analysis between industaes countries.

In order to verify the appropriateness of the method, fdwpotheses were tested on associations between the ICER
ratio (and its constituents) and different measures aafmpany performance (ROA, ROE) and shareholder value
creation measures (TSR, P/BV). The results of thisy sshdw a significantly posré association between the
intellectual capital efficiency ratio (ICER) and its congmb® — the human capital efficiency ratio (HCIE) and the
structural capital efficiency ratio (SCIE) and companyop@dnce measures, respectively: return on assets, return on
equity. This study also shows a positive and significamicason between the ICER ratio (and its constituents) and
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the shareholder value creation measure P/BV. It indicates the ICER ratio is associated not only with the current
period of profitability of a company, but also is a goadxy of the long term shareholder value creation measure
(P/BV), which is determined by expectation about futummpany performance. However, this study does not
confirm strong links between ICER and the annual totatedtolder return measure. This last conclusion is not in
contradiction with the previous one on the P/BV ratio.af@molder return is usually volatile, partially because it
depends not only on a company’s fuardentals, but also on current markeentiment, which is determined by
behavioral factors. In other words, intellectual capitdficéency and shareholder return for a given year cobéd
detached, one from the other. Supposition could be diweee, that if the analsis was undertaken for longer period
of time (eg. ten years), a link between the ICERTE®IR measure, would be more likely identifiable.

The results of this research contribute to the developmehintellectual capital measurement and corporate finance
theory and could have several pracfidgmplications. Primarily, managers capply the ICER method as a tool to
better manage firms for value creation, not only with regasdheir IC. ICER may also be used as a benchmark against
competitors. Investors can utilize ICER as an indicator whigefsl for selecting investment objectives.

The results of this study are also subject to limitations eisged mainly with the data on which the results are based
and the selection of control variables. Research waglgoted based on time-series data for only four years and
covered companies from just one industry. Further veaifon of the ICER model should be based on data extended
beyond one industry and market. Inclusion of other cohfextors should also be considered.
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Abstract: This article presents constructingari evaluation framework for dynamic dituted software development (DDSD). The
topic examines building the capabilities,atwating the efficiency and scaling up the performancelobaglly distributed sofvare
development teams in environments that demand high operal@xcellence, innovativeness and other intellectual pips.
Three universities and four ICT service and softwarepamies inFinland collaborate on a research project, DD-SCAIE-ZU6).
The project objectives are to investigate and develop meamment solutions, tools and worlpractices for managing and
evaluating DDSD work. The challenge of harnessing hunthsauid capital assets for scaling high-performing teams to fihwit
high-performing organizations is addressed.

The research began with an explorative phase for desigtiagpreliminary concept of the evaluation framework which fieth
defined the research questions. The increased knowleofyéhe object of study brought a better standpoint to judge arg

various approaches for the framework. Theories of Intéliakcapital (IC), Performance manamgent, productivity and distributd

software development were investigated.

The results of the paper are: 1) conceptualizproductivity of DDSD operations inmes of an evaluation framework on indival,
team and organizational levels with dynamC emphasis; 2) a categorization of eatibn indicators on three aggregation ldse
and 3) a baseline construction forafiramework with practical trials.

Contributions to the scientific communityerl) a conceptualization of productivity knowledge intensive technology devetp
organizations in terms of dynamic IC and; 2) a model forcemtualizing how the impact of dynamic IC on productivity is
manifested and seen in such organizatioBsth views extend the applicability of productivity as measwnt within knowledge
intensive organizations.

Contributions to management pratiiners are: 1) management and development ofriwpractices and; 2) guidelines in exploiting
the full gain from advancements in higterforming software research, developnteand innovation (RDI) within globally
distributed setting.

Keywords: dynamic distributed software developmnt, global software development, stiibuted teams, software evaluation,
intellectual capital, performance managent, knowledge work productivity

1. Introduction

Outsourcing information technology (ITO) and business larwivledge processes (BPO) has increased tremendously
during the last two decades and nowogpides great business opportunities for many knowledgerisive companies
(Lacity and Willcocks, 2001; Lacity, Witks and Cullen, 2008; Sage Ruohonen and Bharadjy2010). Since the rise

of outsourcing business in the US andsféen European countries in the lat®@90s, the business today is ruled by the
offshoring offerings in cost competivcountries of Asia, Latin America and Africa (Ruohokiikipaa and Kamaja,
2014). Motivation for distributing RDI work relates tostining contacts with customers at remote locations,
exploiting the availability of remote workers, reducingtsoby offshoring, and enhancing the capabilities by creating
networks with other development organizatisrand teams (Fuggetta and Di Nitto, 2014).

Distribution of the RDI operations of software developmeainpanies is being challengday the complexity of the
combination of onsitepnshore, nearshore and offshore settings (OsKdtlarsky and Willcocks, 2007). Consequently,
one-way outsourcing operation that hands over assets, peogctivities and knowledge to third-party management
does not remain competitive anymore. Two-way, collaboratind network-based contracting that constantly evolves
can release a company’s knowledge potahaind simultaneously release the proeits potential, resulting in mutual
gain (Ibid.). Thus, in a networked business environmithigs turned to be inevitable tonake relation-based business
operations that may also be-come contributed by spontaue collaboration and social networking besides the more
planned and man-aged practises (Begel, Herbsleb and S&0&§8; Dabbish, et al., 2013).
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Currently cost competitive countries are able to competetioe market of software engineering resource due to their
cheaper labour costs. In particular,reiee levels, dynamic competencies atmmmunity-based activities can act as
game changers when evaluating total costs. However, humanatapiman resource management complexities and
various administrative issues can result in unfavolgabvents and unexpected situations when managers are
attracted by cost savings brought with offshoring opportigs (Rottman and Lacity, 2006).

Due to the various forms of outsourcing, management afhsoetworks is challenging, in which not only informatio
technology (such as servers in clouds), but also basiaed knowledge processes are being distributed thrahgh
whole network. The increased complexity in networkectigtions followed by care of ab effectiveness can be met
with enhanced transparency and synchronization across isteilouted software development (Herbsleb, Kastner and
Bogart, 2016; Dabbish, et al., 2013; Cataldo and Herb218).

Considering cost efficiency, surprigip many of software vendor compasieundertaking offshoring projects
constitute their performance monitoring both on oversimplified and blurred ydsticks in measuring the
performance of their external outsourcing partners (Radtmand Lacity, 2006). Moreover, “[tlhe productivity of
knowledge intensive organization in terms of knowledganagement performance monitoring is situational and
context dependent” (Johnson, Mawson and Plum, 2014hallyi “[tlhere is no standard or single, widely
acknowledged metric, method, or set of key performaniadicators for measuring the more complex forms of
knowledge worker productivity” (Ibid.).

In search of cost savings and higher productivity, thewaref “to work when and where people prefer to work ngi
fast and mobile IT-facilities” (Gorgievski, et al., 2013 how become trivial. In near future, the new ways of wagk

in the ICT (Information and Communication Technolggiedustry and other knowledge work organizations are
influenced by the increased role @omputerization. Computerization of &wledge work in terms of artificial
intelligence and machine learning stbns has been seen “aontenting the work of highly skilled labour, while
allowing some types of jobs to become fully automatede{fand Osborne, 2014). In software engineering, the
objects of future computerization are the non-routine cdgré tasks predominantly characterized by pattern
recognition (Brynjolfsson and McAfee, 2011) like thérozation of complex design choices (Hoos, 2012 cited ig Fre
and Osborne, 2014, p.15) and more advanced softwaredatgction (Frey and Osborne, 2014). Thus, information
technology is shifting forcefully from a servant roleveords more challenging intelégt tasks in knowledge work.

The key rationale behind the DD-SCALE RDI program (226342 managing distribution of software development
work. This research was conducted together with twesecaompanies that operate in software RDI intensive
industries. Both of the companies have several sites idigigzd globally. Besides the two, other two partner
companies in the program paetpated in project meetings and commented the findings, which contributed to this
study.

The software companies’ decision makavere bothered especially by how fodge total productivity, which is
predominantly dependent on the productivity of softrega engineering teams and developers. Ex-tending the
knowledge and understanding of the underpinning caudest explain productivity, together with the aim for a
comprehensive evaluation framework that could be usedvarious purposes by managers of RDI-operations, were
the primary interests for the research.

At the outset of the DD-SCALE program, a work hypothasésproblem statement was that the primary objective of
the framework would be to explain productivity of RDI-op@as in software engineering companies. The goal was to
shed more light on the impact ofidribution on productivity. Other viess included finding measurements for
comparing total efficiency across various sites of a compameasuring the impact of a company’s organisational
changes, and estimating the impactirork transfer across company sites.

The problem statement is interpreted in the form of threesearch questions (RQs): RQ1: What are the applicable
dimensions, in the context of IC, of a comprehensive smthble evaluation framework for DDSD? RQ2: What are the
relevant indicators for evaluating the performance of DR®uring the research process, RQ2 was directed towards
explaining performance and/or productivity of distributesdftware development work. And finally, RQ3: How can a
framework, its dimensions and indicatdrse effectively implemented in practice?
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2. Theoretical consideration

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

2.1 Design criteria for the framework

Software evaluation approaches like COCOMO, SLIM armdsPncthe 80’s (Reifer, 2007) and their enhancemants i
the 2000 millennium to meet the requirements set by Agiigroach are about quantifyingroductivity of work in
terms of cost, effort and duration that are the inmuiexpended to produce the output (Ziauddin, Shahid and
Shahrukh, 2012). The more contemporary evaluation appraachecording to the agile way, either using metrics
such as story points, object points oreusase points are meant for monitoring work left to dostes time in a given
timespan (Huskins, Kaplan and Krishnakanthan, 2013). @arfonall of them is the use ddirect inputs and outputs
that fall short in explaining the less direct farg sur-rounding the immedte inputs by developers.

Moreover, software engineering like any knowledge inteaswvork is “the creation, distribution or application of
knowledge by highly skilled (and autonomous) workesgg tools and theoretical concepts to produce complex,
intangible and tangible results(Bosch-Sijtsema, et al., @8), which is aligned with ¢hcharacteristics of software
development work. Consequentlthe first design criterion is that the impact of less directgibfe and intangible
inputs are the parameters of the DDSD evaluation fraorew

“Knowledge worker productivity should be assessed antdam level, because knowledgvork is not an individual
task, but usually performed in collaboration with others @mplex tasks that they cannot perform alone” (Johnson,
Mawson and Plum, 2015). Therefore, besides the foaquproductivity of individualsthe team level is necessary
(Ibid.). Bosch-Sijtema, et al. (2009) suggest that intatdio the individual levelwhich is knowledge workers in
different work modes and tasks and team level, the workiemment (physical, virtual and social workspaces) and
organizational level (organizational context) aredigée levels in measuring knowledge work productivity.

The complexity of measuring productivity in knowledgeensive arrangementsan be found in literature from the
early 90’s with the question of IT-iestment productivity, known as productiyiparadox (Brynjolfsson, 1993). The
hope for short-term gain within the boundaries of an ist@ company was overruled lte study which stated that
IT-investments made by supplier industries increase toglyctivity of downstream industries (Han, Chang and Hahn,
2011). Thus, the horizontal dimension in defining geductivity factors spans beyond the organization boundaries.

Therefore, the second design criteriontligat the individual perspective needs to be complementgdthe levels of
distributed teams, business lines/unitnd organizations. Moreover, the werage must be stretched beyond the
company boundaries.

To meet these two requirements, the performance managenagygroach could be an adequate choice. Performance
management frameworks are crafted with leading and laggperspectives that enable extending the cycles of
monitoring much broader than that addressed in produdyi measurement approaches. For example, one cycle is
organizational learning, including team based learninbat eventually enables individual workers’ higher
performance. Although performance measurement systemes @owerful in monitoring the overall performance of
organizations and linking the measurements to strateggytlack assessing the individual perspective (Jaaskelédinen
and Laihonen, 2013). Moreover, they are susceptible todsiabat can be seen in the challenges of linking key
performance indicators with business operations, suchddsvare engineering (Reddynd Ryman, 2009). They also
fail in exposing the under-pinning root causes behimgl tneasurement parameters, unlike Intellectual capital which is
linked to the organizational competencesdprocesses in subtler way (Lerro, 2014).

One branch in performance management is knowledge watopmance measurement. Frameworks are rich in
explaining the individual, team and ganizational knowledge work related assets. One quite a framework by
Palvalin, et al. (2014) holds two main sets: 1) drivelated to work environment and employees’ ways of working,
and 2) the resulting factors related to well-being at work andductivity. In most of thesappraisal tools, the focus is
on Human and Structural Capital (Johnson, Maw-son and Roih%) but also signs of Retatal capital can be found,
like the consideration of custom@erspective (Palvalin, etl., 2014; Xiao, Nembhard and Dai, 2012).

Accordingly, the third design criterion is that the exalan framework shall conmse a cyclical approach that enables
capturing the intangibleapabilities holding diverse cycles of impact.
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The notion of capabilities is found not only in performmamanagement literature, but also in Intellectual capital.

Although at first the financial accoungndriven static viewpoint treated compgis intangibles as stocks of assets,

further research extended this view. Indeed, dynamitellactual capital (Leitner and War-den, 2004; Stahle and
Gronroos, 2000) was seemingly inspired by the resbasedview, where the capabilities could be found as a unit of
analysis in explaining the competitiaelvantage of companies (see e.g. ex and Cool, 1989; Kogut and Zandler,
1992).

The valuable aspect in performance management framewarkisat they are dynamic and capture the various cycles
of intangibles impacting on overall performance. For epkanthe Balance Scorecard -framework captures three
major forms of intellectual capital, Human, Structural aRdlational capital in the perspectives of Learning and
growth, Internal process and Customer — all of them bepdn impact on company progig, especially increasing the
shareholder value (Kaplan and Norton, 2004).

The estimates for the impact cycles of Intellectual tdpare as follows: 1) Human capital and organizational
knowledge that is the learning and growth perspective ifidig future growth 3 — 5 year®) Structural capital in
terms of internal process management, productivity and effitiency 6 — 12 months and; 3) Relational capital in
terms of customer service, satisfacti@and quality of service related persgere 12 — 24 months (Ali-Yrkko, 2008,
Neely, et al., 2002, Shenhar, et, al., 2001 cited ind@/A012). The longest one is the inghaycle of learning. As it
occurs on organization level, it doast reflect the impact cycles on individulevel. Learning new skills in software
engineering industry such as new programming languageld grant relatively quick wins within one-year time
frame, but a comprehensive shift into new technologiesatpany level would require 9 — 18 months to realize th
full benefit.

Finally, the fourth criterion is that dynamic intellectual ¢apapproach shall enable limg fragments of intellectual
capabilities with chasn output metrics.

The chosen output metric in this study is productivitysoftware engineering operations. Productivity in general is
defined as the ratio of output and input. In software engiriag, “the output represents the out-come of the proses
which can be the product artefacts, the documentation, oe thalue of the outcome” (Cheikhi, Rafa and Ali, 2012).
The meaning of productivity varies depending on the caht€onsequently, productivity takes a different perspeetiv
on each management level (Tangen, 2005). A more somtiticdefinition with Lean management emphasis by Slack,
et al. (2001 cited in Tangen, 2005) nails the five coreptsnof high performing opetions: High-quality (do not
waste time or effort in re-doing things); Fast operasoreduce the time to market; Dependability of operations;
Flexibility to adapt to changing circumstances quickly. fiitte is low cost of operation that escapes the scope of
Intellectual capital.

Definitions for making sense of productivity are also takem the Intellectual capital perspective (Bontis, 1999).
Human capital is linked with volume on individual tasks. Aigaer the volume is the fast the operations are. The
essence of structural capital is cultivating internal routinesys of doing tasks, which focus on efficiency and
accessibility. Relational capital resonates with longevitgt ik sustaining the relatiomhgps (Bontis, 1999, pp.445-
450). Table 1 summarizes the concept of produstieioss-referenced with Intellectual Capital.

Table 1:A summary of the concept of productivity cross-refemhavith Intellectual Capital

Essence *) Human Intellect Organizational Business relati onships

Scope *) Internal to employee | Internal within Organization External to the organization
Volume = Efficiency, Accessibility =

Parameters *) throughput and Integrity, Cohesiveness, Longevity = Expansion/Growth
quality Smoothness

Unstructured human

Structured and shareable
knowledge and

knowledge

skills Organisational structures Customer relationships
Categories **) Motivation ga ! Relationships with
; policies, processes
Learning and o Partners/Collaborators
Renewal Organizational empowerment

(leadership issues)

Social/Bonding
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Essence *) Human Intellect Organizational Business relati onships

Productivity Fast operations, Dependability and Flexibility as Flexibility needed to satisfy
Avoiding waste of they are management related

parameters . : changed customer preferences
time topics

Common terminology

in software engineering Velocity Quality Appropriateness (to customer)

context

*) Bontis, 1999 pp. 445-450

**) Huang, Luther andayles, 2007; Cricelli, Greco and Grimaldi, 2014

As a conclusion here, in the software engineering erit productivity is defined as velocity, quality and
appropriateness to customers which are in line with tbencept of Human, Structural and Relational Capitals,
respectively.

2.2 Facets of the dimensions in the framework

The landscape for discovering new tools for managinGDQsee Ruohonen, Makipda and Kamaja, 2014; Kamaja,
Ruohonen and Ingalsuo, 2015) is framedthy search for desired benefits, suah savings in cost and delivery time,
securing IT manpower and achieving market proximity @e&a and Roy, 2005). Thidso applies to secondary
objectives, such as inducing innovativeness (Kojimakajtha, 2007). The counterforces acting against the benefits
of the distributed management models are poor communiaatisuch as gaps or unclear chains of command; cultural
differences; the transferring of the business domaincrases in project visibility; configuration management; a
disconnect between project estimates and feasible resuitent business securitydocument maintenance and
synchronization (Hameeahd Nisar, 2004).

The ideal solution for the purposes of DDSD would beréeide a broad and deep analysis approach. The breadth of
the analytical framework is due to thaforementioned challenges, but espdiyato the main categories and the
factors that are present on the level of distributedatas (see Kamaja, Ruohonen andalsuo, 2015; Loytty and
Ingalsuo, 2015):

1. Cross-cultural factors (Foritee, 2007; Hudson, 2007);

2. Organizational values andddership (Schein, 2010);

3. Communication in and between teams (Sahar, Raza and Na%8);2

4. Remote collaboration patterns between teams (Herbsleb and Mo@Q33) and
5. Knowledge management (Oshri,tkosky and Willcocks, 2007).

The first main category, the cross-cultural perspective loarseen in two ways: 1) ithe working of the multisite
organization, and 2) in the working of multicultural prdjéeams. Multicultural teams have a higher potential for
greater success than single-culture teams do, but they adse & higher risk of failure. Cultural differences in puj
management can be difficult to navigate, especially in thewsok industry. (Hudson, 2007). It is important to
acknowledge the importance of cultural competence. A gatatting point for in-creasing cultural competence is
offered by different cultural typologies. The advantadehmse models lies in their power to make sense of a ffe
culture, even if the person using these models does mave first-hand experience of the specific culture. The
thorough consideration of the next main dimension, orgational values and leadership would require a more
precise investigation of the underlying factors. Houseal. (2004) have presented nine dimensions of leski@
which are in line with the five factors presented by Hofl#g€2001). Other relevant taxonomies explain the cultural
aspects involved in leadership (Troemaars and Hampden-Turner, 1998) and the cross-culturakéspémanagerial
work (Jacob, 2005).

Remote collaboration patterns are taken into use wheanaging the knowledge and the division of work between
different sourcing sites. When the division of worlko@sed on expertise, it utilizes the knowledge and expenisa
company’s employees regardless of theipgeaphical location. Thus it allowlsese companies to access the pool of
expertise available in offshore locations, where the fanitlf between peers and knowing their expertise profiles
pivotal (Marlow, Dabbish and Herbsleb013). Lastly, an expertise-based division of work apgraaquires that
remote engineers and managers interact, and consult with tlogiunterparts in order to solve design issues.
Kotlarsky, et al. (2007) observed that companies which gttexhto reuse components across different projects and
products, and improve product flexibifithrough the application of componebased development were especially
dependent on the success of a) inter-site coordinationkiwledge management and; ¢) communication channels.
Also a sound product architecture that reduces techniegleshdencies enables efficient inter-site coordination and,
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furthermore, a more efficient distribution of enginerg resources by reducing work dependencies betweemie
(Cataldo and Herbsleb, 2013). Also the dimensions sthoer orientation and business models have an influence on
operations (Oshri, Kotlarsky and Willkec 2007). In addition, Herbsleb amdoitra (2001) argue that cultural
communication and knowledge management issues are signififactors.

A quite recent set of categories developed by Prikladracl Audy (2012) that focus on the DDSD field are probably
best able to link the IC tradition. The categories arstashce, levels of dispersiomrganizational structure, the
practices of operations, culture, trust, collaboration gatis, the division of project work across sites, depgient
methods, policies and standards, tlmeeasurement of the productivity of distributed software a@dopment and
project management and leadership. Klein (2008, p.2pedg this organizational culture and leadership is capital,
whereas Bontis (1999, p.450) sees them as external to tivers of intellectual capital. Linking intellectual capital to
globally distributed software engineering is troublesomef only due to the inconsistencies in the categories and
their concepts, but also because of the differences betweke objects of investigation. Distributed software
development is anchored in the phenomena of the globdiere engineering context, whereas intellectual capital is
interested in intangible assets. Thesategories and the related factors themphasise the essence of distribution
management are here considered as the lenses for ascartgihe ontologies residing in tharea of interest (Kamaja,
Ruohonen and Ingalsuo, 2015; RuobnnMéakipaa and Kamaja, 2014).

To summarize the theoretical discussion so far, it is ewideat the literature discusses the cageries and factors
present in DDSD work in different ways and with a varaé# perspectives and emphases. In an attempt to gain a
unified view of the different factors thampact on the collaboration and productivity of distributeghms, the first
steps taken in the DD-SCALE program were to create &laydtred concept map based on a literature review (Loytty
and Ingalsuo, 2015). The key findings were that distribuesam collaboration and productivity are surrounded by
various elements originating from different levels idateon to the team (Espinosa, et al., 2007). The terapor
physical and socio-cultural distances often inherent istriiuted teamwork have an important influence on the
factors at the team, organizational and operating environirienels. These factors come closer to the core of gloin
the actual work. If successfully man-aged, the factors capart the collaboration and productivity of the teams, but
if lacking or misdirected, they can effectively act aslhances (Espinosa, et al.,@0 Johnson, Mawson and Blum,
2015, Loytty and Ingalsuo, 2015).

3. Research approach, data collection and analysis

The overall research approach is desggience and action research thatsha qualitative emphasis. Design science
“creates and evaluates IT artifacts intendto solve identified organizational @olems” (Hevner, et al., 2004, p.77).

“Central to action research is collaborating, co-creatinfytsans and crafting new ways of operating together with
project stakeholders”, such as the casenpanies (Atweh, Kemmand Weeks, 1998).

The research process can be charazgliby three main perspectives: First, literature in Penfnce Management
and IC disciplines provided the theoretical foundatiom ffefining the key concepts needed in constructing the
evaluation framework. They also framed the scoperedearch. Second, problem domain specific literature of
distributed software engineering anglobal software development were applied in formulatinge titontext
dependent data collection plan. The concepts availabie this literature were also particularly useful in
conceptualizing the framework. Third, data collection ia tase companies was carried out by methods of interviews
and workshops.

The data was collected in semi-structured interviewsl adheme based workshops in the case companies between
January and August 2015. The themes for the interviemd workshops were identified based on the literature
review in the chosen disciplines and specification timgs within the DD-SCALE project. The interviews and
workshops examined the topic from different angles witle #im to cover a broad array of perspectives to the topic
and establish the dimensions and pot&itindicators for the evaluation dme-work. The data collection included
both individual and group sessions. The infortsanere from Finland, India and Malaysia.

The 16 transcriptions of the data collection sessions (ievs and workshops) were analysed by qualitative content
analysis. The aim was to identify and conceptualize the retgsfaenomena for assessing productivity in DDSD work:
textual data was analysed by seeking for and categorimmegningful entities related to productivity and high
performing software engineering workSchreier, 2014) The agals process was iterative and collaborative among
the researcher team. During the pra= interim results were also presedtéo and discussed with case company
representatives.
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The analysisvas conduatd with the help of Atlas.t -software hat facilitatescoding, categorizing andman-aging tle
collected research data.The analysisnoved from raw codingthe data tavards a moe fine-tuned, focused an
categorizedset of elemats. Througlut the analsis discoursavas carriedbetween theraw data, nacent results
theoreticalunderpinning and researgers’ feedba&k. In otherwords, “the pocess of intepretation move[d] froma
precursoryunderstandirg of the partsto the wholeand from aglobal undersanding of tle whole conext back to &
improved wnderstandingof each part”(Klein and Mers, 1999).

Through ths conduct, aset of raw fators relatedto productivty in DDSIwork, that is, indicator canlidates, wee
established.These candiates were hen criticallyreviewed bythe researter team, inorder to identify potential
duplicates ad other redindant elemats that shodd be excludd from the results. In paralel with this,the indicatos
were categoized followng the princple that “categories are hjher level ad more abstact than theconcepts the
represent” and that a caégory must eflect the prgoerties, dimansions and caracteristicsof the phenanenon it ains
to represen (Corbin andStrauss, 199). Also the ecipe for a seful taxonany was fountlhelpful in his instancea
taxonomy should be concise, robgt, compreheasive, extedable and explanatory (Nickerson, Varshney ad
Muntermam, 2013). Figre 1 shows anapshot example of thecoding work b illustrate the analysis picess with tle
steps of theexamples eglained in thetop-right coner.

example

ibed data and raw coding of indicators
» precision level of identified indicators
3 indicator descriptions and definitions
g the indicators

Name
»w all Codes ability to maintain competence~
tence management (26) addressing competence gaps~

oundary collaboration (12 competence development~
I factors (10)

competence transfer~
13l capabilities (12) - o e

Long description/Manifestation:
building the competence of the individual and team

“...basically trying to improve upon the competence
of the people [to increase efficiency] ...”

“...investing into the competence development of
the people, get them trained on formal education,
classroom and also some practical knowledge ...”

Scope:
organization-team-individual

Figure 1:A siapshot exaple of the caling work dwing the anasis process (mlied fromLoytty, 2016)

Intellectualcapital was t&en as one bthe main aproaches irthis study, egecially as ienables breking down tre
capabilitiesof organizatbns to grasgoots. In itswell-known brm, Intellecual capital isdefined asHuman capith
(HC), Struatral/organisdional capital(SC), and éational/Cusomer capitd (RC) (Brddng, 1996; Hvinsson ad
Malone, 197; Sveiby, 197). Other nore contemporary framewvorks divide Itellectual cajital in morea precise way
Jacobsen, éfman-Bangand Nordby 2005), suggststhat HC igdivided into he abilities & managemat and human
resource cpabilities, SAs divided mto innovaton and intenal pro-cesscapabilities, RC splits it networking
capabilities and custoner loyalty. Aother indwstry specific sys-tem, Detsche Schralenbach Geellschaft fu
Betriebswirschaft eV (I3G) addresse seven subapitals: human, customer,supplier, praeess, innovéon, location
and investorcapitals (Ggyort, 2008 died in Kamaj&012). Thesapproachesre troubledby the role d social capita
as it is perasive throudpout the human, structura and relatimal capitals Kamaja 2012) And yet, he intellectud
capital catgorizations cald be morerich entailig even somer0 subcategnes (CricelliCrego and @maldi, 2014
Huang, Lutkr and Tayles2007).

For this stug’s purposesthe traditional triplet of ICwas appliedThe three dhensions wee defined: Hi-man capita

explains thehuman capailities, suchas knowledeg, skills, mavation, learting, social alities. Structiral capital $
about organizational stuctures, strutured knowkdge and pactises and pcesses. Rational capitl consists 6
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intentional business relabns, compap external néworks and lband. The sggested moredetailed IC ategorizatiors
were primaily used toassist in themapping of appropriate categories dér the indica#ors. Figure2 presentsa
compositionof elementsthat were firally identifiedduring the aalysis.

Figure 2:Levels of categdzation of irdicators

Initially, 550indicator camlidates werdadentified, which were reluced to 320ridicators afer removingduplicates ad
other non-elevant itens. These indiators were categorizedinto 16 man groups redted to the chosen thre
dimensionsof Intellectud capital. Thandicators were aggregatd into 88 clsters of closéy related itens within the
main groups Naming theclusters wagarried out ty using indutive reasonig and craftingthe clusterswith the mog
appropriatename that hghlighted thenature of the related indcators. Aftersome iteratians, the concpt was froze
and finalizel. The levelof subgroupswas initially utilized in tre categorizion work, but it was late removed &
redundant.

Although raming the caegories wasfirstly assiséd by termnology takenfrom the intellectual treories, it wa
modified duing the iterdion rounds b better math the probem domain,which alignswith principles of groundel
theory (Cobin and Strass, 1990). Beause of this,eventually he clusters sbstituted the level of sulgroups, whit
was initiallycreated to asist in the clasifying job.

4. Resuts

Along the poject, the esearch teamcarefully cmsidered theused termimlogy: The tleoretical cosideration @
means ancends or the cases and eéffcts, needed® be articulaéd in an esthlished manwer. Capabilityas the unit ¢
analysis tuned out to bethe most rdoust concept.Practical armngements, sch as enterpise architeture planning
define capdility comprisng of threedimensions:people, proesses and rterials. Thefirst two mee sense wh
human andstructural @pital. Materials are defied as infratructure, IT and equipnent which esembles tle
definition of structural caital, too (Tke Open Group2009, p.351

The measwment of organizational grformance Parmenter, 207, p.9) is encerned wih three typesof indicators
Lagging indiators that are the keyresult indi@tors. Perfomance indiators tell what to do rght now. Kg
performane indicators KPIs) tell whato do to ingease perfomance dramécally, whichare the leadig indicators
KPls shareosnewhat theidea of the D-SCALE incitors as leadlig indicatorsHowever, me of the diferences is tha
the DD-SCKE indicatorsat grassrootsare highly @tailed entities and they equire to beaggregatedvhen used fo
measuremat purposesAlso by natue, they exprass how a paticular activiy is enableda kind of desription of the
requiremerts for sustenace of actiors.

An illuminaing exampleof the relaticnship of KPIand the DDSCALE indicats is how sftware commnies monita
bugs, faultsin software. The countof bugs is measured typially in three stages wihin the overll process 6
developingsoftware coce. The first saige is the dtection of faults in the atual softwae programmig phase. Té
second is tk code testig phase. Finldy, the thirdand least desed phase taiscover falls from thesoftware, is &
the custoner premises &er implementation. Fran these three KPIs the send, fault deection in testing phase s
linked with multiple indicators. In thefront line in explaining his particularKPI are thre identified ruman centre
capabilities:core softwae skills, qualig care skills ad in certainextent also slf-reflection of one’s skilldevel, the las
denoting ore’s ability to udge his/herskills relativeto the requred skill-levebf the task.Also the teardlevel entities
make sensénere, especilly the collalration and pols related epabilities. Dcumentatian would alschelp in findirg
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bugs. Theseapabilitiesare manifestd on the dister level é the categoization (Figue 2), here eferred to &
Capability Idicators.

The overall breakdown structuring of the results is seen in Figure 3 below with a detailed example from one
of the main groups, Team interfaces and collaboration.

Figure 3:CGapability indcators breakdwn structuing with the six immediay levels ofproductivity of intellectud
capital

The main bdy of the fgure, with the six nestedooxes and tkir descriptons in the numbered textboxes above
depicts thelevels of inmediacy of he categoriesto productvity impact. The impact & a particularcapability b
productivity is seen to beéhe more diect, the higler it is locatel in the figue. Consequetly, the capabities relatirg
to Job skillsand Knowlelge are the ifont line entties in explaiing the oveall productinty of distributed software
engineeringwork and vie versa, whi the capabiliies in the nain group of eadership, conpany polig and stratey
are among le least diret. However, lhe capabilities on each le&l are strongy interconneted two-way.
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Viewing the levels in more detail, level 1 contains tlhwnlan related core caplities, i.e. job skills and knowledge,
which are in the very core of softwamngineering and highly ecial to successful work performance as well as to
productivity. Level 2 entails social skills, renewal aaming, as well as motivatiomnd engagement which are
enablers for the core capabilities on level 1. On le¥ehre the team related capdbies, team interfaces and
collaboration as well as tools and methods that are clutiathe success of teams. Level 4 refers to software
engineering specific management practicand architecture of product technajg which is highly contributory to
managing the distribution of resources (Cataldo and Helhysk®13). Level 4 also holds structured organizational
knowledge in its various forms (artefacts, documents, efithe level 5 is about the core of management capabilities
seen in technology companies, which are the innovativerssd competence management central to successful
software development. Lastly, the level 6 holds the gaheranagement and leadership capabilities as well as care of
customers and company imagigat are fundamental buildig blocks of any company.

The illustration in the lower part in Figure 3 drills doim the categorization from the main group level to the tdus
and finally to the individual indicators. The explodedwigresents one of the main groups, Team interfaces and
collaboration: The fragmentation level 2 shows the fivesidts within that main group. The fragmentation level 3
then illustrates the seven indicators within one of the tlus, Team development facilitating environment

Interpretation of productivity can be exercised on thedtsof individual indicators and clusters. For in-stance, ofie
indicators within the framework ig€stablished cross team connections for quickly acceszpeytise Undoubtedly
getting help outside the team is crucial for the team penfiance to continue their work in a troublesome situation
and, moreover, avoid a stoppage that could negativefjluémce one of the main productivity measures, namely
velocity. Similarly, eacbf the 320 indicators on the third level ingldecomposition of the evaluation framework have
either direct, somewhat direct or indirect impact on thbject of doing, software engineering.

This example is a manifestation of how to connect dynamallectual asset fragments with productivity yardsticks.
Although this task is burdensome and complex, it is vidbkgead of analysing all indicatomme by one, the level of
clusters, one level up, turned out to be homogenouswgh to define the related indicators of particular cluster
equally in terms of how they impact on productivity. §motion was due to the clusters being of same quality of
intellectual capital.

Coming up to the level of the main categories, the inteéllat capital value adding to productivity, divided into the

intellectual capital impact cycles can be found quiteady. However, the interpretation here requires the

subcategories of human, structural and relational capital. Yetetailed disclosure of cycles is not possible here.
Instead, discussion on a general level is taken next.

The two main groups, Knowledge and Job Skills, onitsteldvel holding 12 clusters, arthe front line capabilities,
Human capital by nature, that are the key to high ovepatiductivity. The three main groups on level 2 are also
characterized by Human capital. Together they include Imatucapital capabilities thanable the effectiveness of
contributions by individual developers. Furthermore, skearesupported by the team level capabilities on level 3, 11
capabilities in total. The level 3 mainogps are characterized byr8ttural capital tlat can be seen in less or more
structured forms, like collaboration patterns or communicatjaractices.

Level 4 is occupied by three main groups, organizatibmalledge, product architecture design and soft-ware
engineering related process and practices, all thenolgihgto Structural capital. Sound product architecture design
enables efficient division and distributiar design work and is structural capitédo. The 21 capalities in the three
main groups on this level enablieient team working, which are thievel 3 team focused capabilities.

Level 5 capabilities, innovativeness and competence camganization level, are crucial especially for technology
companies and supportive to RDI operations in generalvel 6 contains the gera capabilities forming the
foundation to management operations and company leadershiey belong to Structural capital although there are
IC frameworks arguing of the role of innovativeness asafithe main intellectual capitalategories, additional to the
traditional triplet (Gerport 2008 cited in Kamaja, 201RPally, 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 comprehensiwe ia-depth view for understanding productivity undeaib
the tangible level of daily software gmeering work. More generally, extending the conceptproductivity within
distributed knowledge intensiverganizations, such as softveaengineering companies was exercised. In practiee, th
research discovered the ultimate entities at the grassrolegel, that is, the indicats. Eventually, a rich and
encompassing categorization of the indma related to the causes of overall performance of daityrknin software
companies was created.

The DDSD framework is now defined as an evaluatiori@olwith yardsticks to investigatproductivity in software
engineering work. In reference to the 88 clusters, tbaaeptof Capability Indicators, is erof the key findings of this
study together with the yardsticks tbetter explain productivityin distributed software widk. The discussion part is
divided into the perspectives of freework itself and its practical uses.

The first perspective is the value adding. Value addintyahes can be seen taking effect from the sixth to first level
although the capabilities on the differemgévels are impacting two-way. For exale the individual level capabilities
have impact on team level capabilitigep (Kamaja, 2012). However, this stuglyggests that the dominant direction
of the value stream is from general organizational level cdjpias up to the individual software engineering working
capabilities through the four other levels.

The study also suggests, that the six levels in the D&&liation framework represnt the diverse cycles of
intellectual capital impacting on produetly. However, the span of the impact cycles is not defihere. The first two
levels (1 and 2) are characterized by human capital whiehbath core and enabling capabilities in gaining higher
productivity. The next two levels, team related (3) andtware engineering specific (4) capabilities are forms of
structural capital, the practices of communication wittiire organization boundaries, organizational structures and
processes and structured knowledge. The level 5 contenbnology specificapabilities that are also structural
capital. The level 6 is two-fold holding both coration level structurabnd relational capital.

The effectiveness point of view, how greatly a particugyability impacts on overall productivity, is not only dictated
by the position on the six levels of value adding streblut, also the size of the related entity should be taken into
account. For instance, change in architeetmay result in better distribution of re-sources involy 50 — 100 experts,
whereas learning to use a new and more efficient prograngtool would not necessarily impact more than a couple
of employees. Consequently, althoughparticular capability has a lower immedly (on the scale of 1 — 6) and it
respectively embodies a less direct impact on overaltlpdivity, the impact must be adjusted by the magnitude of
the effected size of organization.

Making sense between the indicators (320) and theigragates, the clusters (88) becomes more understandable
through their practical uses: Indicatorsrche taken as a starting point in deriving feasible questfonsurveys within
software engineering, while the clusters are the categooégjuestions. Moreover, unlike the individual indicators
the clusters denote the operational entities at the mosigmented level in investigatinthe capabilities of software
companies.

Several practical uses for the DDSD evaluation framewerk wentified by the case companies. For ex-ample, the
indicator set can be used as a check list for improvinty dgerations. It can also be utiéd in drafting surveys, for
instance, on the impacts of shiftitgwards a new operational model in managing software teams. [doge, the
transfer of development work from one site to another engmasses risks and uncertainties which can be analysed
with the support of the suggested framework. A chosedidator set can also be used in estimating the current
indicators of productivity of the original site and the estited levels in the destination site after a work transfer.
Eventually, figures could be given to all selected setd dreir productivity parameters in order to allow a
comparative estimation.

Finally, the common aspect for all ofettplanned and envisioned uses of this baseline modelitnderivatives is

monitoring change, instead of trying to capture absoldigures. Hence, a comparative measurement approach is
amongst the first further plans for the research.
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Abstract: In the last two deades, scholarractitionersand governmats have unddined the relesance of repating intellectua
capital (IC). Aalysing the eslution of IC reearch (Guthe et al., 2012Petty and Guthie, 2000) and:onsidering theact that sone
‘IC pioneer’ ompanies, likekandia, haveabandoned ICeporting, a reent stream ha pointed out he need to inestigate the ue
of IC reports'in practice’ Pumay, 2013 ,Guthrie et al.,2012, Mouriten, 2006) in aler to undestand whetherIC reporting $
something redvant or just amanagerial “&shion” (Dumg, 2012, Mouitsen and Roshder, 2009, Ficham and Reender, 2003)
Moving fromthese consideations, the aimof our study igo explore if,how, and why Creports are ged by compaiges andfi, how,
and why IC reasurement ad reporting pactices do (odo not) stabilge. In order toachieve this an, a field stug approach wa
adopted (Lils and Mundy,2005, Roslenet and Hart, P03). More speifically, the pper highlightsthe fact thatthe IC reports
frequently a personal busiess’ and discises the detemining role of sme ‘key’ actes (i.e. projectsponsors androject leader$
in affecting if,how, and wiat kind of evoltion IC reportsand measurments may ukergo. Furtherthe paper shds light on hev
the IC ‘lock-ihphenomenam may occur ot only in the a&counting denain but also irothers. Finall, it contributes to confirmirg
the fragility of IC indicators Differently fom the majorty of extant sudies, this or focuses notonly on the poduction of C
measuremenbs and reportsor on their peculiarities, lut also on theai use. Moreaer, it adoptsa longitudinal perspective a
opposed to fcusing on a sgrific momentin time. Lastlyjn order to gan a broader \dw of IC in pratice, this pape offers insighs
collected fran several orgaizations, rathe than from a sigle case stug

Keywords:Intellectual Capdl reports, useof IC measumments, benefitsand drawbackof IC reportsfield study, Itdy.

1. Introduction

In recent aécades the itellectual capital (IC) disourse has dawn growingattention of scholars andpractitioners
(Guthrie etal., 2012). Thee main stags of the IC dicourse catve identified Guthrie et al, 2012). Theiffst stage wa
characterisé by the useof ‘grand treories’ to crate awarenes about thestrategic relesance of IC ircreating ad
managing gstainable conpetitive adiantage, i.e.ti focused orfwhat IC is’ Catasus et al. 2007, Pettyand Guthrie
2000). Theecond stageinstead, wagentred on the impact of Con capital narkets and véue creationprocesses ath
on how IC lsould be marmged in ordetto create valie, i.e. on wat IC does (Imay and Roney, 2011 Mouritsen ard
Larsen, 208, Giuliani, 2@3). The thirdstage is focsed on ‘IC ipractice’, i.eon the use 6 IC measum@ents and tle
interplay béween them and IC molhization and managemen (Catasus tal., 2007,Catasts andGréjer, 2006
Mouritsen, 2009). Indeed it has becme evident hat the effecs, the benefis, and the dawbacks ofmeasuring ad
narrating IChave oftenbeen neitherrealized no recognizedin practice pumay, 2013 Guthrie etal., 2012). i
summary, here has emegged a needd adopt an “n practice l@s” in order b understandwhat happasin vivoand
develop ‘a dtical examimtion of IC’ Cuthrie et al.,2012).

Within the ICdiscoursea primary rok is played byC reportinglt is consideed to be a réevant managerial practie
both for internal purpaes, i.e. forvisualising, nderstanding,and managg IC, andfor external ones, i.e. fo
disclosing lhe value cretion processand consegently supprting the valie spread pocess (Abegekera, 2007
Brennan, 201, Finchamand Roslende 2003, Gurie et al., 201, Lev, 2001Petty and @thrie, 2000,Seetharama
et al., 2002Van der Mee-Kooistra ad Zijlstra, 201). Neverthéess, some d pioneer’ canpanies, likekandia, hae
abandonedIC reporting(Dumay, 202) and themajority of canpanies tha took part n the DanishiC Statemen
project hawe also abandned this pactice (Schaer, 2016). Tis has revilized the question of wtether IC wa
something relevant or yst a managrial fashion(Dumay, 2@2, Mouriten and Rosleder, 2009,Fincham ad
Roslender, @03). Theseonsideratiors aside, som argue that here is a ned to investigéie the effectsthe benefits
and the dravbacks of masuring andeporting ICm practice inorder to undestand to what extent ICmeasuremens
and reportsare used (onon-used) imrganizatiors and in themarket and vhich internaland externaklements ca
influence treir fate (Chiachi, 2013b,Dumay, 2012 Lénnqvist e al., 2009, &asus et al.,2007, Catass and Grojer
2006).

The aim of lhis paper is@ analyse thaise of IC reprts from a lagitudinal pespective, i.efrom their irtroduction yp
to the preent, in orderto understanl if, how, am why IC reprts are usedhy companes and if, hav, and why C
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measureme@t and repoting practicesdo (or do rot) stabilise.In order to @hieve this an, a field sady approabt
focused on ke Italian cotext was adpted (Lillis anl Mundy, 2M@5, Roslendeand Hart, 203).

The paper srts with anoverview of e extant literature regardng IC reportig. The nextssction presats the desig
of the studyand the desription of the field study.In the centralpart, an atempt will be made to male sense out b
the case fidings and todevelop the heoretical aguments of he study. Th paper endsdby presentig some of tke
insights gaird and the onclusions dgwn, and prgosing futureresearch opprtunities.

2. IC reprting: ananalysis ofthe extantliterature

Although IChas been debted for nealy twenty yeas, it is not pssible to idatify a generdly acceptediefinition of i
and, consegently, a lage variety of C reportingmethods andtools have leen develope in order b comply wih
specific ICconcepts orto satisfy spcific informaion needs Andriessen,2004a, Svei, 2010). The means tha
reporting ICis still a prdblematic isse, both froma theoreticalperspectiveand from a pactical one,as there is 0
generally acepted framavork.

IC reportingis an issuehat can be pproached loth from anostensive pespective andfrom a perbrmative ore
(Mouritsen, 2006). Whilethe first appoach focuse on the ‘tetinical’ specitities of an € report (what and how {
should repat), the latter tries to unarstand theeffects thatreporting ICgenerates onthe organizéion. More n
depth, the performative perspective dopted in ths study call§or researchthat aims toinvestigate what IC doe's
(Mouritsen, 2006). For gample, it eamines howorganizatioral actors deelop value ly drawing onlC, how ICsi
understoodand how it § implementel in practice,how IC elments are mailized so ago promote @rtain effecs
which are ontext-specift and inventel within the situation in which IC is givemeaning, ad how IC ca be used aa
promoter o organizatimal change NMouritsen, 206, Mouriten, 2009, Dmay, 2009,Mouritsen and Roslender
2009). In allthe IC perdrmative regarch agendeacalls for a Kift of the research focusfrom the production of C
reports to their use. In ader to undestand the useof IC reportsit becomemecessary tainderstand he reasons fo
reporting ICthe actors iwolved in theprocess, andhe main bemfits and dravbacks derivig from thispractice.

From the ailysis of theextant literature, two different (althoudn related) pespectives onCreporting Brannstrom e
al., 2009) ca be identifed. One perpective focugs on measurig the valueof IC and theother takesas its startiig
point the management é IC. The arguent for the value measting perspectie springs fom the fact hat the capitad
market hasvalued the fims’ equity fnuch) higherthan the bod value (Edwsson and Milone, 1997 Sreiby, 1997)
Here, IC remarch focuse®n visualizig the value aleady genegted by an oganization (Beker et al., P05, Finche
and Roslendr, 2003) ad the main wsers of this kiad of IC reprts are the eternal stakdnolders. In he manageria
discourse, sveral authos have preseted models & how firmsproduce valugDATI, 2000Kaplan andNorton, 1992)
The logic othis perspedte is that tke recognition,measuremeat, and reporing of its IC pables the fim to manag
its resources and activities and to delier sustainal® competitive advantage.n summary, he reasonsdr reporting C
can be relatd to the management ofthis resourceand of the rdated value azation process or to the dsclosure ofC
in order tomake the ‘invéible’ value \gible for the $akeholders.

The two almvementional perspecties identify dfferent underlying reasas (or differet expectedbenefits) fo
reporting ICthat can be smmarized afollows (Andiessen, 208a, Grojer andohansson, @00, Marr etal., 2003).

Table 1:Re@ons for anajsing and masuring IC.

Grojer & Jo hansson Marr et alii (2003) Andries sen (2004)
(2000)
y Corporate governance y Strategy formulation y Improving internal
. . management

y Insider gains y Strategy assessment &

y Investor decisions execution y Improving external reporting
. y Strategic development, y Transactional and statutory

y Merger and Acquisitions diversification and expansion motives

y Credit decisions y Compensation

y Tradability y Communication to external

y National accounts stakeholders

y Management control
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It is important to stress hat these rasons are ngher exclusie nor static.They can cogist and chage over time
depending @ changes ithe externalkontext or inmanagerial eeds (Giuliani2009).

With reference to the actrs involvedi the IC repating processsome scholes have stresad that theydetermine the
implementaion trajectoiies of IC practs (Chamiade and Robrts, 2003) ad also playa significant ole as drivig
forces durig the early sages in MRrheasurementroutine] development’ (dhanson et al, 2001). Moe specifically
the organiational actos become gadually more engaged insensemakingand senseging processs (Gioia ad
Chittipeddi, 1991) that @e useful forassigning ameaning to C and for uderstandinghow they ca use IC aa
solution to their practicalissues (Dumaand Cugaesan, 2011, Dmay and Raney, 2011, @liani, 2016)In particular
according © Chiucchi (Glucchi, 2013, Chiucchi2013b), withn an IC repding project,there are two actors wio
seem to beparticularly elevant: the ‘ponsor’ and he ‘project ader’. The spnsor can bedefined as tle person tha
promotes and legitimizes the IC pragct within the organizatin; the ‘progct leader’ nstead, is tle person tha
develops tle IC project irpractice, i.ethe person hat is actual} involved in lhe design ad implementtion of the IC
report.

By analysinghe literature on IC repding, it is postble to identfy the expeotd benefits, mmely impraing the vale
creation pocess throu an adequte managerent of IC ad increasingthe transpaency, the qality of the
organizatioral disclosureand the vale spread pocess by makg the invidile visible tothe externalstakeholders
Moreover, ®veral studie have unddined that ICreporting sipports the managerial écision proces, enablesC@
managemety, supports organizationh changes rad organizatnal learnirg processes,influences he companys
market vale as it is vale relevant,affects the fnancial analgts’ decisionsetc. (Giuliai, 2013, Maritsen, 2004
Giuliani andMarasca, 201, Mouritsen, 2009, Chicchi, 2013aChiucchi, 208, Aboody ad Lev, 1998Bukh, 2003
Dahmash etl., 2009, Giliani, 2015aGuliani, 201%).

Because reprting IC isriot all sunshie and rosey it is alsomportant to understand the main relaed drawbacks
According ¢ the extant lierature, dravbacks can iclude the folbwing aspec the inability to meet the expectatiors
related to grand theories (Dumay, R12), the riskfor the IC r@ort and itsmetrics to rgidly becomeobsolete ina
quickly chaging enviroment (Chiuchi, 2013b, Giliani et al., 16, Giuliani2015a), andhe risk of iurring a ‘lo&
in’ or ‘accauntingisation’ phenomenam (Chiucchi ad Dumay, B15, Habersma et al., 20B). The ‘accontingisation
phenomena occurs whaever accouatants applyaccounting stutions to management tallenges in a attempt ‘to
make the imangible tandile’, i.e. wha IC measuneent predomnates over I@hanagemeh.

While the najority of studies are foceed on the poduction of € measuremats and repaots (Edvinsso and Malone
1997, Lev, @01, Mouriten and Larsg 2005, Andessen, 208b) or on thei characterisics (Giulianand Marasca
2011, Mourisen, 2009, (Bliani, 2014)their use isan area still pen to reseach. The latterappears to le the Achilles
heel of IC rporting: desjite the plethora of propogd models, tleir diffusionand use is nb so widespred in practie
(Dumay, 2@3) and eay adopters, ach as Skarid for instarwe, have abadoned IC reasurementand reporting
practices. Threfore, weask: what hapens to IC rports once they are produed? More sgcifically, weare interested
in understanding if, how,and why the are used onot and if, fow, and why € measurenent and repating practice
stabilise (ornot) within companies. Alempirical stidies condated so far ag focused ona single casor a limited
number of @ses; therefoe, the analyss is rather fagmented. Inthis study ve aim to condict a field amlysis referre
to a larger mmber of canpanies in oder to be abé to capturee variety of eperiences ad gain a broder view of C
in practice Chiucchi, 2@3b, Giuliani,2013); we ato aim to arswer the callfor investig&ing IC in pretice (Dumay
2013). Furtlermore, thispaper contrbutes to theexisting literdure by examining what fas happenedo IC repors
after their mplementaton, and it ale answers tle call for ICstudies thathave adopteda temporallens (Giuliani
2009).

3. Desiq of the sudy

Understandng the use ofC reports rquires focusig on the epectations, orthe behaviar of the actas involvedm
the processand on the pocess itselfin other words, in order tounderstandfi, how, andwhy IC reportsaire used ad
if, how, andwhy measuement and rgorting practces do (or danot) stabilise we also ned to focus ou attention an
the processThis is becase how questons usually klp to answe the why questions (Lukka2007).

This researt adopts thefield study nethod to investigate the almvementional questions.The field stug method ca

be consideed a researchlesign that s focused ona relatively mall numberof companies and it lies btween wide
ranging sureys and singl or multiplecase studiegLillis and Mindy, 2005,Roslender andHart, 2003)In particular
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we chose tle qualitativeinterview asthe information collectip method (Entana and Fey, 1998, @ and Dumay
2011, Kreier and Mourtsen, 2005)Using a queSonnaire wa rejected asunlikely to dfer the necessary level b
detail with reference to mdividuals’ grceptions. @se study resarch was ab rejected onsidering that it does nd
permit invesigation of the full rangeof perceptiors (Roslendeand Hart, 203). By analysig several gganisations, ti
becomes pssible to uderstand wtether an energent findirg is simply diosyncratic © a single aganization o
consistentlyreplicated inseveral, andilso, to betta understandcomplex ph@omena suchas the use ofC reports.

The reasorbehind the faus on ltaliarfirms is twdold. On theone hand, fron an analysiof the extan literature, t
seems thatltaly has beome the newhotbed of ICresearch, ggecially aimd at workingside by sidewith manages
inside orgaisations in @veloping IQoractices’ (Dmay, 2013).0n the otherhand, as theauthors areltalian it was
easier for tiem to make ontacts anddevelop goodelationshipswith Italian frms rather than with foregn ones.

Differently fom other ountries, e.g.Denmark, vinere nationalprojects onmeasuring ad reportingIC have bee
launched, inltaly there tave been nmational or lage-scale practs. Italian ompanies bejan, on theirown initiative,
to measure € adopting dferent frameworks, starting in different points in tire, and pursuig differentaims.

Since it wadlifficult to obtain data cmcerning thenumber of lelian compares that everproduced anC report, ve
adopted a tep-by-step pproach. Th data collectbn processvas conductd in the sprirg of 2014.We focused a
companies hat had pre@red at leastone IC reportor internal and/or external use. We ioluded in ourresearch ont
those compmnies whichmeasure andreport IC iiended as he system ofintangible esources inalding human
organizatioral, and relaibnal capital(Edvinsson ad Malone, 1997, Sveiby1997). Thismeans thatwe excludel
companiesvhich measue and reportonly specificCresourcessuch as huma capital, for hstance.

First, a reviev of nationaland internatonal publicatons within te IC field wacarried out hrough SCO®S. We chas
this tool because it is reagnized as &igh qualityand comprefensive publiation databag (de MoyaAneg6n et al.
2007, Vieiraeand Gomes2009). Secath we used @Gogle libri (he Italian vesion of Googt books) to dok for Italian
books repoting on Italim companieghat measue and reportlC. Third, weonducted garch on Gogle to collet
data about companiesthat have @t been the object of publications but which have self-reprted havirmg
measured/eported IC. Burth, in orde to integratethe results @ the desk resarch, someriformed Italan individuas
(scholars ad consultantoperating inthe IC fieldyvere intervieved; this waglone to helpus understad whether the
list producel in the prevbus steps wasomplete aml, if necessaf, add any nssing firms.

Through thé whole proces, a total othirty-four companies wee identified & representirg a large perentage of tle
Italian firmsthat report IC Out of the34 identifiedorganizationswe could aalyse sixteerof them. Adfar as the res
(eighteen ompanies) isoncerned, fve of them were impossike to contact,either becaise they wee no longerm
business orecause thee was no ontact information for them on the hternet, and thirteen firms declined b
participate h the researb.

The main dta-gatheringtechnique wa the semi-gtuctured inteview becaus the aim ofthe analysisvas to reacha
deep undestanding of te phenoma&on under sudy (Qu andDumay, 201, Kreiner anl Mouritsen,2005) and ¢
compare diferent practcal experienes within thelC reportingfield. Semi-suctured inerviews wereselected asa
means of déa collectionbecause theyare well suied for exploation of the perceptions and opinions 6 respondens
regarding conplex and emetimes sesitive issuesand they alsaallow the inerviewer to probe for moe information
and elicit chrification of answers. Ean interviewwas designd to explorethe issue ofthe use of IGeports. Tle
interviewswere conducéd during thespring and ammer of 2A4; they lastd one to twohours each ad they wee
all tape-recaded and tha transcribedor analysis.

In order toovercome bia, the analyis was carrid out throudh analyst trimgulation (Yin 2003, Patta, 1990). Th
work was dsigned in sue a way thatone of the regarchers wai charge ofhe data colletion, while te others hal
to examinethe interviewmaterial aml the notes n order to aralyse all theevidence. Pascommuniction with the
respondentshelped the athors to ensire the accuacy of the cdécted data.

4. The field study —Data anaysis

The majoriy of the campanies thatresponded © our survg and that dclared theyhad been measuring ad
reporting ICoperate in the private seatr (private @mpanies 694 public conpanies 19%; an-profit canpanies12%)
Worthy of rote is that ®% of the canpanies meagred and reprted IC forboth internal and externalaims and tle
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rest (31%) exclusively for internal aims. None of themdpced an IC report only for external aims. Among the
companies analysed, only three stopped after the firstezignce whereas thirteen continued to measure and report
IC for some years. The duration of the experience rarfiged 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 considgrthe seven companies that are still measuring and/or
reporting IC. Since the aim of our research is to undedstrhow, and why the IC report and the information on IC
are used and if, how, and why measugriand reporting practices stabilise, we are interested ndarstanding the
experience of those that are still measuring IC. Finally,wilealso consider the reasons why the projects were
abandoned.

Table 2:Companies which are still measuring and/or reporting IC

Company | Stopped producing Stopped Initial Aims:
the ICR (Y/N) measuring IC (Y/N) 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 usin@ egport and/or IC information, and their experiences are
different. There are four companies (A, 8, and E) which are still measuringlaeporting IC, and the IC report is
closely tied to a supplementary report, the social repo three cases and the quality report in one case.

As for the other three companies, whistkarted the IC measurement and reporting projects exclugif@ managerial
aims, the IC report was eventually abandoned but IC measent was not. As a matter of fact, in all of these last
three cases (D, F, and G), where IC was exclusivglyedominantly measured to support IC management, after
ceasing to produce an IC report, some IC measures welgdett in departmental and/or corporate control tools.
When asked, those companies provided examples of hmmesf the IC measures have continued to be produced or
of how, over the years, other measures referred todfie capitals (e.g. human, relational, etc.) have evolved.

...some of the evolutions | introduced over the last yesecially to control the marketing and sales’
activities, such as, for instance, the monitoring of custofeagagement’, the customer relationship
value, [...], have been, how can | say..., ‘borrowed’'thie IC project... Theyeathe evolutions of some
ideas and concepts that emerged during the IC projectodisdme of the indicators we used there.
[Company F]

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

...information on IC led to creating actual and prospectistomer databases. This increased the
marketing department’s knowledge referred to the markatianew actions to acquire customers. For
instance, in order to improve the customers’ competencessingucompany products (which were
technology-based) training courses were providedaAss ‘major customers’ were concerned, instead,
activities such as company visits and ad hoc meetings weanegd.

[Company F]
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These three companies (D, F, and G) share another chasdictethe controller was the project leader (in D and F) o
was part of the team that had the responsibility of carrymg the project (in G). These actors seem to have a very
relevant and decisive role in pushing IC measurementdaiwThanks to their partigation and close cooperation
with consultants and researchers in @ik steps that characterized the design and implementatiothefIC report,
they acquired the competences needed to technicallyaster’ the system, became able to manage the IC
measurement system on their own, and to push measurementdod. They seem to have had a role in fostering the
taking up of IC accounting practices consistent with the compdeacisionmaking process that would satisfy
managers’ information needs. These controllers reporteat tihey have acquired new competences and knowledge
related to other departments in order to promote and/or caroyit some activities useful for IC management (e.g.
analysis of the quality of the workplace riétanships, competitor analysis, etc.). Wever, they also observed that this
has caused problems related to the ‘invasion’ of otlepartments’ responsibilities and that this has sometimes
impeded the continuation of the projects in the proposéidection (e.g. in company D, some projects for meigu
relational capital were hindered because the Marketingnaiger considered them his sponsibility). Therefore, in
these companies where IC has continued to be measuredniallg and where it also seems to have had an impact on
actions, the controller appears to manifest the charactérstof a ‘business analyst’ more than those of a ‘bean
counter’ (Granlund and Malmi, 2002).

In three of the companies that are continuing to measund eeport IC, the experience of measuring IC was “drdyg
by that of social report, thus following in its wake. As atar of fact, IC is reported as a section of the IC repord, an
this seems to have determined the ‘fatef IC reporting. In two cases, althoughbestions specifically referred to the
IC report and to IC information were asked, the intamges frequently answered referring to ‘social reporting’
instead of to IC reporting, and their comments were reddrto social accounting information in general instead of
only to IC.

With reference to the inclusion of the information onitthe social report, the interviewee in company B said:

...at the beginning, we prepared a social report wittluded an intellectual capital section. Intellectual
capital was something ‘added’ to the social reporsoafrom a physical point of view. In the last few
years, intellectual capital got integrated into thectien 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 tidggyed by social reportingut also to merge with it.

Something different happened in company C, where I@suresare included in the social report as well, but seem to
be used by managers and also seem to have an impact anacti

... even if data is collected by spediepartments, it is then shared and discussed by teantsjt can
immediately trigger alert signals and actions...

The interviewee in company C also stated that the ICcatdis have been used by the marketing department to
analyse customer satisfaction and also in focus grotip @nployees, with workers’ unions, and with suppliers

Differently from companies B and E, the project leadetampany C was the CFO, whesea the two other cases it
was the General Manager (B) and theatleof Human Resources (E). Consiggewith what we observed for the
companies that measured IC predomingntbr internal aims, the fact that the project leader was the GE&ms to

have some bearing on the use of IC measuring for maregems.

As far as company A is concerned, in the first years aonamous IC report was produced and it was useful for
supporting a change in management strategy. After some tiflne sponsor of the IC report, the General Manager,
who was also the project leader and principal user, detitbecombine the IC report and the quality report into a
single document. In this case, the infornmat on IC was deemed essential to report to the Board addbors and also

to the public administrations funding the company.
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...theBoard of Diectors read he results ad said ‘ah, bt are we rally like this?!ls this a pire of
us?!.. [the IC reort] showeal highlighted data and organizationa values th& before wee just
intangibles. | mea, [...] wherwe got themwritten dowvn, we asseed them, wecould givethem a
quartitative/numerical value..csthere wasa change. Itwas not onlytheory’ anymore but sanething
written on papersomethingwe could usdgo face otheg opinions [.] Also, relatonships withpublic
authorities were dfficult in thatperiod, [...] Nw we havelata to tell threm ‘Look! W& saved you lathese
billion of Euros’. fis gives us different status, a differenposition in tle eyes of pulic administetors...

To sum up,n all these cses the IC rport and/or the IC informéion are usedx-post, to understand what happened
In only onecase did theriterviewee dclare havinget objectives on some masures. In altases whereCQinformation
triggered ations on IChe CFO/conuller was tle project leaeér and couldbe consideed a busines analyst. Th
CFO/contrder seems tchave a rolen pushing foward IC infomation prodiction and inputting it atthe service b
managers’ reds. Whernthe project bader is theGeneral Maager, IC infonation is wed to accout for his/her
activity to the Board of Dectors andbr to externalstakeholders.

In all of theg cases, IC fiarmation s&ms to be apersonal busiess’ or a bsiness ‘resered for very éw people’. C
information continues tobe producecbecause of tie commitmaent of one peson (the project leader) wio sometimes
when the poject leaderis the Genesl Manager,coincides wih the princi@ user. Whe the projectleader is tke
CFOlcontrder we notical a genuine blief in the wsefulness of his informatian for supporing companynanagemen
and a comriment to finding ways tgput it at the service of nenagers by itroducing it abng with other controllirg
tools or by eésigning newools whichcontain IC inbrmation.

To concludewe also reprt the main easons whynine compargs in our samle stoppedmeasuring ad reporting I1C
The reasonsvere varied:the loss ofriterest by the project lealers/sponsos, their leavimy the compay, managers
scarce inteest, the finartial crisis, cmpany restruturing, the overwhelmingamount of mandatory doaments to ke
produced, ad the fact hat measurirg IC is time-onsuming ad requires ahigh commiment by thosewho have ¢
collect andprocess the iformation. Insome casesompanies iterviewees dclared that hey abandord measurirgy
IC becausehi initial pramises were nt fulfilled. Fa instance, wo companiesighlighted he fact that he report wa
unable to ommunicatethe value ofthe companylC to specifi stakeholdes, i.e. banksin two othe cases it wa
pointed outthat the impossibility of conparing IC iformation toother compaies’ informaion made it bo difficult to
understandthe value oflhe companys IC.

5. Disctssion and onclusions

The aim of lhis paper wa to analyse lte use of ICaports froma longitudinalperspective,.e. from tte time of ther
introduction up to the pesent, in oder to undersand if, how,and why tley are or arenot used ad whether C
reporting pactices stabie or not. Inorder to achéve this aima field studyapproach foased on thethlian contex
was adopte (Lillis and Mndy, 2005Foslender andHart, 2003).

First of all, i seems thathe use of tle IC reportss strictly relded to the ICGconcept’'s sesemaking ad sensegivig
processes, specially bysome key aatrs. Scholar@and practitimers have hghlighted tha IC is a mukdimensiona
magmatic oncept that & widely disassed in liteature but stil largely unkown in pratice (Dumay013, Groéjer
2001, Mourtsen, 2009)everal studés have poined out that an IC reportilg project usudly starts wit a discussio
about whatlC is, as it isften confugd with the deas of huma resourcesor social capial or knowlelge (Chiucchi
2013a, Chicchi, 2013bGiuliani, 2013 Giuliani andMarasca, 201, Andriesse, 2004b, Dmay and Cugzesan, 2011)
In other wads, from anempirical pespective, ICsi like an emty box thatneeds to befilled with ameaning tha
makes sens for the organization. Infact, the andysed compaies that arestill reporting IC manage not only b
‘make sene’ of IC but &0 to ‘give i a sense’ tht was usefli for them © also maketi understandble to othe
members ofthe organizéion and rerler it approgiate for spedic aims. Agreviously metioned, ICmeasuremens
became a prt of the straegic controlsystem or gart of eitherthe social reort or the quality report,depending o
where the C concept vas considerednost usefulfor the organizational neds and (esgcially) for the aims of tke
sponsor an¢br of the project leader.In those conpanies whee the IC repding practicestopped it ®ems that the
organizationhad not managed to gie its own gnse to IC;n other words, IC neveracquired anorganization&
meaning anl it remainedunderstoodonly by a fewkey actors. Gnsequently when these gople quit the organizatio
or their interests changegdthe IC projet faded intooblivion.
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The collected evidence also sheds light on the relevarficmme key actors in determining the success or tharfai

of an IC project. As outlined above, some studies haadyaead the role of the sponsor and of the project leaidethe
introduction and implementation stages of an IC projéChiucchi, 2013a, Chiucchi, 2013b). This studg, tduits
longitudinal approach, highlights that @psors and project leaders are crucialdetermining the fate of IC projects.
They are instrumental in making the Ijact last over time if they find something useful indt themselves, i.e. if
the IC report satisfies their needs. AetBame time, the sponsor and the projecadier seem to also play a crucial role
in the project’s failure. The IC project failed when t@e&oncepts, methods, and tools did not meet the expectations
of the sponsor and/or of the project leader. This happgrfor example when the IC project did not produce the
desired benefits in terms of improvement of the corporateage or of the organizational performance. As the CFO of
one company said: ‘I carried out the IC project becausegiined that our main sharehadr would be interested in
it... for me it was a way to be more transparent... but Iwrasg, as our main shareholder never read the IC report
and consequently, | abandoned the project’. In all, thei@ect failed whenever it was not considered ‘worth the
trouble’ or when it was considered a ‘private businessimething belonging to and understood by an élite. As a
consequence, when interest faded or the results did matet the expectations of this élite group, or when those
people quit the organization, the project eventually dwirdiigown to nothing. In some cas, it seems that IC was
seen as a passing managerial fashgmmething that managers ‘had to have’ but without any in-theknowledge of
what an IC project is or what it does (Roslender and Bimg2001). As a case in poitie sponsor/project leader of
one company observed that he ‘fell in love’ with the iddanalysing IC, that the IC repavias his ‘toy’ for a while, till
he found ‘a new toy’.

The findings of our study del us to reflect on théC'‘lock-in’ phenomenon which occusghen IC is introduced from
an accounting perspective so that the focus tends todmemeasuring rather than on managing (Chaminade and
Roberts, 2003, Chiucchi and Dumay12)0 In the cases we examined, IC entered the organization ftifferent
perspectives (accounting, quality, human resources, redereporting, management accounting, etc.), and while in
some cases IC got locked into the entry perspective, few cases the ‘lock-in’ wasasled and IC acquired, over
time, a different focus. In other words, while the literatumentioned abve is focused on the typical hypothesis of
lock-in, i.e. the one in the ‘accoung world’ where measuring dominates over managing, ¢éxamined cases show
that IC can also be locked into other ‘worlds’ (qualityialp etc.) depending on its point of entry. The papeoals
sheds light on the role that a CFO/coaiter, who is the one that usually designs and impleteghe IC report, may
play in the un-locking process andtive stabilisation of IC measurement ptaes. Where the CFO/controller takes a
traditional approach (bean-counter role) (Granlund and Mal2diQ2) the IC project tends to fail. Instead, whenever
s/he plays more of a business analyst role (Granlund andhMaD02), the IC project hageater chances of survival
as s/he is able to make IC interesting and useful tfe whole organization; in other words s/he is able to
operationalize IC and help it evolve fr@an abstract concept to something concrete.

Another aspect to discuss is the use of i€ report. In the archaeology of IC, the IC report wasideres a useful
tool for understanding the present in order to forecast theure, as IC is considered to be one of the resources that
drive future organizational performance (Mouritsen anddem, 2005, Edvinsson and Malone, 1997, Sveiby, 1897).
other words, the focus should be on what will happen &g kind of focus should be found both in the contexft

the IC report and in how the IC report is used. From theyamalt emerges that the IC report is mainly used to ‘have a
picture’ of the past, to shed light on the activities carrimd, and to see the results achieved by the organization or by
specific areas of the organization itself. For example, therelidrt was seen as an opportunity to highlight
achievements that were not visible in the other company mpdfinancial report, social pert, etc.) such as the ones
related to reorganization activities, to quality assurancedaveloping social relationstspetc. Thus, the IC report
was a way to ‘make the invisible visible’ but where thgisible’ was not an intangibleer sebut an intangible related

to a specific organizational area. This idea also finds stijpon the fact that in several cases the marketing area did
not find the IC project particularly interesting as its activityclearly visible in terms of sales; on the other hahd,
R&D, the HR, the IT and the Quality departments were gticularly interested in the IC report and in the piatur

it would give of their activity and results.

This last point also leads toflections on the indicators included in the t€port as it is the whole of the indicators
that gives a specific perception (a sgiecpicture) of the organization or parts of it. Theoptems related to the
indicators seem to be one of the main obstacles to the stiitin of IC rports and one of the main causes for
abandoning them. More in depth, the ayals confirms that IC indicators tend bave technical problems as they are
not self-evident, are ambiguous, time consuming in terofiscalculation, and difficult to understand and put in
relation to one another (Grojer and Johansson, 2000uMsen, 2009, Martensson, P9, CatasUs et al., 2007,
Cuganesan and Dumay, 2009, Dumay and Cuganesan, 20ldni@Gnd Marasca, 2011). In addition, our study shows
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that IC indicators tend to be produced by one area in thmgany (usually by the controlle¢).e. ‘the producer"), with
reference to another area (for example R&D, HR, IT, makegpiroduction, etc.) (i.e. ‘the observed') and useddyy
management (i.e. ‘the user’). The existence of these¢hroles (producer, user, and observed) and the tédin
problems inherent to the process imply that developingridicators tends to be seen as a way of controlling specific
organizational areas which are reluctant to be measured witbol they do not understand and which do not accept
being ‘invaded’ by another area. It has to be underlineat tthis point is not only due to a technical problem bsit i
also a cultural issue; the fosus on the quest for the ‘perfect’ or ‘objeeti measure instead ain the organizational
impact of IC (Chiucchi and Montemar@1®). In summary, if the risend potential growth obrganizational conflicts is
recognized in time and the focus is not only on the teclraspects of IC, the IC reporting project is more likely to
survive over time.

All in all, the fate and the stabilisation of IC reporting p@etiseem to be determined by aspects related to the IC
concept’s sensemaking and sensegiving esses, to the interest, satisfactioand culture of the sponsor and of the
project leader, and to the technical andganizational issues related to the produstiof the IC indicators and to their
backward looking characteristic.

These findings have both theoretical and practical sigpnice. This study contributes to the literature on IC ‘in
practice’ (Dumay, 2012, @uie et al., 2012) as the analysis is developad/ivo’ and not ‘in vitro'. It also sheds light

on factors determining the fate and stabilisation of IC ficas as the results show whagppens after IC concepts,

methods, and tools are introduced within an organization.

The main limitation of this study is that it was not possiblénterview all of the companies that have experienced the
creation of an IC report. Nevertheless, we believe thatithvestigated cases offer a wide picture of what happens in
reality.

Taking into consideration the extant literature, future reseamenues could consist in the analysis of the roles
played by the IC sponsor and the IC project leader and wftheir personal characteristics can affect IC projects in
order to contribute to the research regarding the ‘actars’olved in an IC project (Chiucchi, 2013a, Chiu@€i3b,
Giuliani et al., 2016). Moreover, it could be interestiogdelve into whether and how consultants have a role in
determining the fate of IC projects, as the role of thisdachas been investigated in other context but not in the IC
one (Briers and Chua, 2001, Christensen, 2005, Ittnel.anéler, 2002). In addition, further insights could be gained
by comparing the Italian experience with others that havigedent characteristics. Finally, as our empirics are myainl
focused on private organizations and the discourse of t8erpublic sector is gaining meentum (Bardy et al., 2016,
Dumay et al., 2015, Guthrie and Dumay, 2015, Garlattalet 2014), it can be intesting to analyse, from a
longitudinal perspective, the use and the ‘fate’lGf reports specifically in this context.
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