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Abstract

A recent strand of literature has investigated ‘tilack box’ of actual board processes, behaviord sk
performance in order to advance knowledge on thevieral and human side of corporate governance and
develop recommendations to improve board effecdgsn Our analysis contributes to this literature by
theoretically investigating the link between botask performance and absorptive capacity.

Boards of directors and their role in directing gjoaerning organizations have long been the subjecisearch
(Daily, Dalton, & Cannella Jr, 2003), and new knetlge on how boards behave, function and perform has
attracted much interest by practitioners especiallghe light of corporate scandals. Yet, desite itnpressive
advances made by scholars, our knowledge of b@erdidoard performance is not complete. One paatigdp
relates to our understanding of how boards behgwardically and the extent to which they are capalile
learning and adapting over time. Hence, insigbtsegated by the literature on dynamic capabildied learning

and knowledge transfer may advance our understgradihoard processes and board effectiveness.

In our project the mediating effect of absorptiapacity on board task performance is discussetbdemd
analyzed. The concept ‘absorptive capacity’ oriljjngoes back to learning theory. Since the cohceas
introduced by Cohen and Levinthal in 1989, the thewas been further developed (Zahra & George, 2001
2002, Jansen et al, 2005, Lane et al, 2006, Todoamd Durisin, 2007). Absorptive capacity is ones®feral
dynamic capabilities and describes the effectiveash which organizations identify, assimilate ame new
knowledge. Several empirical studies have been wdrd related to firms, but absorptive capacity juss
rarely been associated to board task performanaédiBg on process models of board performanceapgy
absorptive capacity to boards and argue that atigerpapacity mediates the relationship betweenrdoa
knowledge levels and board task performance.

Related to the theory above and a model derived dnye (defining absorptive capacity by exploratory,
transformative and exploitative learning) (Laneakt 2006), we derive the hypothesizes. Since aliserp
capacity has not earlier been measured in a baatdxt,. measurements for absorptive capacity sausised
and developed. Since earlier presentations haveahmeirgument that the measurements of absorpaipacity

in a board context are complicated and hard, nghgampossible to develop, we choose to include wole
description of this part of the study. Based onampe from the Norwegian research program "The &alu
Creating Board" (2003-2006), the hypothesizes astet. By using statistical theories we find sigaifit
support for our hypotheses, which indicates a ntiedjaeffect of absorptive capacity on board taskqrenance
with the antecedent "presence of knowledge antsskil

These results should be of great interest in adean& as well as in a practical context, sincectmalenges of
boards of today often is related to innovationgyadgic behavior and utilizing of new knowledge. heand the
same country we find some companies which sucoediceir further development, while others do niodf
their way into the new world having exactly the saavailability of information and knowledge The aftive

capacity might be one of several crucial factogg&ring the difference between this success aistscr
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Introduction

During the last years boards, board behaviour amakdbtask performance have been focused by several
researchers. Within the boards and governanceadtitey, there have been two distinct streams ofrekeOne
stream of literature has investigated how boardctires and composition affect corporate perforraanc
Dominated by agency theory and using archival daté quantitative methods, this research generdiest *
practice’ prescriptions on structure and compositid boards that informed the development and caroé
governance codes of practice (Zattoni & Cuomo, 2098t, many of these prescriptions failed to preavmard

and governance failures, and the theoretical heggnad agency theory, the simplistic conceptualmatof
input-out models, as well as the methodologicaitétions of archival research were increasinglystioaed by
scholars. A second stream of research emergedpiested the ‘black box’ of boards by studying actuzérd
behaviours, processes and board task performaiateg & Pearce, 1989; Forbes & Milliken, 1999; HU&@07;
Huse 2009). New knowledge was created that helpadhderstand a) what tasks board perform, howtefédg

and under what conditions (Zahra & Pearce, 1988gdwand Zeithaml, 1992; Huse, 2007; Minichdti al,
2009), b) how board processes such as conflicdt, teffort norms and use of knowledge and skillpant on
effective task performance (Forbes & Milliken, 19%®na & Zattoni, 2007; van Ees et al., 2008) aphavicat
behaviours characterize interactions in the boamirgHuse, 2007) (Westphal & Khanna, 2003; Westghal
Stern, 2007). Yet, despite the impressive advameade by scholars, our knowledge of boards and board
performance is not complete. One particular gagteslto our understanding of how boards behavendigadly,

and the extent to which they are capable of legraind adapting over time. Hence, insights genérayethe
literature on dynamic capabilities, learning anadwtedge transfer may advance our understandingoafdo
processes.

Further; during the last twenty years the concégbeptive capacity has been increasingly focus&lsorptive
capacity was first introduced and defined by Coaed Levinthal (1989, 1990) as the ‘ability to reczg the
value of new information, assimilate it, and apjilyo commercial ends’ (Cohen and Levinthal, 199@8).
With a theoretical background in cognitive and hébaral learning theory, Cohen and Levinthal (1990)
proposed that the level of prior related knowledgewell the type of knowledge source, are antededen
absorptive capacity. Because levels of absorptagacity are associated with levels of knowledgeussitipn,
assimilation and new knowledge creation, firms'anation performance will be affected.

A further contribution to the theoretical and copitel development of absorptive capacity was phbtisby
Zahra and George (2002). They proposed that thearels in the area had culminated and gone intataice
track. Absorptive capacity was defined as onecoEgral dynamic capabilities, and they underlinedrnsly the

dynamic aspect of the absorptive capacity. Thisvuieas later supported by several other researcherse et
al, 2006, Todorova and Durisin, 2007). During thst lyears several empirical researches have berlucied
(Jansen et al, 2005, Lane et al, 2006, Lichtentha@09, 2010, Cadiz, Sawyer & Griffith (2009)), wineg the

concept absorptive capacity in front as an releeapianatory factor - mainly related to innovationsa firm

context. The concept has, however, just rarely lassnciated to boards and board task performance.

This paper contributes to the literature by tesingodel which incorporates presence of knowledgeskills,
absorptive capacity and board task performanceasables. As suggested by Forbes and Milliken (1998
study possible relationships between presence ofvlkedge and skills and board task performance. More
specific, we take into account the gap between la@vai knowledge resources and actual board task
performance. The main hypothesis is that the effécknowledge and skills on board task performaizce
mediated by absorptive capacity. We specially fanuthe role absorptive capacity might play in dositext.

The rest of this paper is structured as followse Tiext section holds a short discussion of previegearch
studying board theories as well as the conceptrphige capacity. Then the model is derived and four
hypotheses built up. The next part presents théaadstused to test the hypotheses. This includeserigtion

of the sample and variables used, and measuremeatsorptive capacity in a board context are @ekivi he
description of how to measure absorptive capanigy board context is more detailed than the detsmnip of the
other measurements, since these ones have to bpled especially. Data analysis and results arerstin the
fourth part. Part five covers results, discussiod eonclusions.

2
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Previousresearch
Boards and board tasks

Early research was based on so-called input-outmdels that investigated how, and to what exteosrdb
structure and composition affected corporate pevémce (Dalton, Daily, Ellstrand, & Johnson, 199&hrson,
Daily, & Ellstrand, 1996). Theoretically, these diks were informed pre-dominantly by agency thethgugh
scholars also drew on stewardship, resource-depepdnd stakeholder theory to investigate the hiekween
variables such as board size, outside directorsGi@d-chairman duality and firm performance (Dalairal.,
1998; Donaldson & Davis, 1991; Hillman & Dalzie@3; Hillman, Keim, & Luce, 2001; Muth & Donaldson,
1998; Pfeffer, 1972). However, this focus on theual suspects’ (Finkelstein & Mooney, 2003) prodidmsly
limited insights into board performance and effemtiess, and failed to shed light on how, theorigyiend in
practice, boards contribute to organizational vatteation (Huse 2007). A new stream of researchrgede
which sought to open the ‘black box’ of boards ®pldying new theoretical, conceptual and methodo#dg
approaches (Huse, 2007). New knowledge was creatgurocesses, behaviors and interactions in anghdro
the boardroom, on contingencies under which boapésate, and on the antecedents and outcomes af task
performance.

Zahra & Pearce (1989) addressed some of the lionitof previous input-output studies by theordiyca
deriving an integrated model of board and firm perfance. Building on resource-dependency and agency
theory, Zahra & Pearce (1989) theoretically deritbrke board roles — service, strategy and confrbé
performance of these roles, they argued, was detedhby board structural and demographic variatibesrd
attributes) and influenced by firms’ external anternal contingencies. The article was an impontaitéstone

in board research. However, a number of questiemsained. Although Zahra & Pearce included board
processes as one category of board attributes,didegot specifically investigate the link of suplocesses to
board tasks. As the authors themselves pointedfuntiter empirical evidence was needed to tesiptoposed
linkages.

Drawing on research on team performance and cogmtiocesses, Forbes & Milliken (1999) providedidher
important theoretical breakthrough in our underditagn of what boards actually do. The key contribntmade
was their explication of board processes as albigteveen board demography and board task performaince
control and service. These insights started a newegss-oriented research agenda. A number of studie
empirically tested the Forbes & Milliken model agdnerated important new knowledge. In the process
variables the view of the board as a team is direnid indirectly included. Forbes and Millikereaarguing
that the board considered as a group has partiettdbutes. In their model Forbes and Millikenfide a
difference between ‘functional area knowledge drliissand ‘firm-specific knowledge and skills’ (Foes and
Milliken, 1999, p.495). With the aim of high qugliboard work both these attributes need to be ptede The
board members as strategic working groups will rteelibld essential parts of these skills, as welb@longing

to other groups or networks where additional knolgke is available. Knowledge related to market and
competitors and knowledge related to the spedific &ire both critical for the quality of board work

In a framework presented by Huse, his focus werthé same direction as the former behavioural teién
researchers. His main new contribution was hisitbet analysis of actual board task performance thed
strong focus on human, social and cultural aspedi®ard work. The introduction of board expectasi as one
of the board tasks, underlines the essence of hasyects developed by board work (Huse 2007).

Absorptive capacity

Absorptive capacity was introduced and defined lmhe&h and Levinthal (1989, 1990). Cohen and Levintha
(1990) further proposed that the level of prioratetl knowledge as well the type of knowledge squace
antecedents to absorptive capacity. They furthérgsource and development at the center of firnngivative
processes by linking it to both learning and inrimra Further, because levels of absorptive capaanie
associated with levels of knowledge acquisitiorsiragation and new knowledge creation, firms’ inagen
performance will be affected. The idea behinddé¢h@edels was founded on the fact that a learniggrozation
normally will be an organization in development (@a & Levinthal, 1989, 1990).
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Zahra and George contributed with a further develept a few years later. They underlined strongly th
dynamic aspect of the absorptive capacity by spditthe concept into two variables in the analygehra and
George defined a difference between potential aalized absorptive capacity, with an efficient act
describing the difference between these two vagmblhe dynamicity was thus defined as the degreehich
the firms develop their absorptive capacity by $farming potential capacity to realized capacitat{a and
George, 2002). Zahra and George further praghdsefirm’s transformative capacity reduces the dagiween
potential and realized absorptive capacity, thenelyyroving its efficiency factor’ (Zahra and Geoyrd902,
p.196). The transformative capacity thus definewhich degree the firm succeed in transferring exgploiting
potential absorptive capacity. While Cohen and ihinal defined absorptive capacity as a processir th
conclusion of applying research and development) (§i@nding as the predictor of innovative activityns the
attention to a resource definition, Zahra and @eanoved the theory a step forward by their coeststocus
on absorptive capacity as a dynamic process.

The third theoretical contribution to the conceptibsorptive capacity was conducted by Todorovalundsin

in 2007. Todorova and Durisin criticised Zahra dhdorge for omitting some of the dynamic aspects of
absorptive capacity, even though the concept itsaf defined as a dynamic capability. According ¢alorova
and Durisin the dynamic factors will work in diftart phases, via different explanatory variablesatrdifferent
periods of time during a process or a project. ofoda and Durisin turned back to ‘recognizing tiaéue’ being

the first component as in Cohen and Levinthal’'®@3conceptualization.

Lane et al. (2006) developed both an extended itlefinas well as a process model specifying the@edents
and outcomes of absorptive capacity. A recent m®based definition is that a firm’s absorptiveamy is' the
ability to utilize external knowledge through theopesses of exploratory, transformative and exgioi
learning' (Lane et al, 2006). Exploratory learniafgers to recognizing and understanding externalkedge in
correspondence with the concept potential absamapacity (Zahra & George, 2002). Exploitativariéng is
related to applying acquired knowledge for creativgyv knowledge, and it reflects the concept ofizedl
absorptive capacity (Zahra and George, 2002). sfoamative learning is the assimilation of external
knowledge to new valuable knowledge in the firmking the two processes, as a contribution of raaiitig
knowledge over time. These three processes atectiny a dynamic description of absorptive capacit
synthesising the theories from Cohen & Levinthatl afahra and George (Lane et al, 2006). This way of
defining and analyzing absorptive capacity is ugdtlis quantitative study.

In their recommendations for future research, Letna. (2006) urge scholars not only to build tlysiarrelation
to absorptive capacity but to also explore andttesiconstruct in non-R&D contexts. A fertile coxttéor such
research is corporate governance and boards daftaiise The insights from the dynamic capabilitiésrature,
and specifically absorptive capacity, may enhaheevialue-adding board literature by a) explicitlpdelling
learning and knowledge transfer as variables indpaocesses and b) using absorptive capacity denstand
the processes. Despite its relevance to board ratgeeery few studies have thus far analysed aliiserp
capacity as a dynamic capability of boards. Therstill a gap in exerting absorptive capacity inaamalysis of
the work of the single board member and the boardraup, focusing on the contribution absorptivpacity
can present in this context.

The measurements and hypotheses

The absorptive capacity presents, as mentionedgwa and nearly unexplored concept in a board context
Processes related to and analyzed by absorptiacitapnight shed light to the way and manner knolgéeis
managed. When testing the focus will thus be onréetionship between "presence of knowledge aiits'sk
and the dependent variables of the model, withrgitise capacity as a mediator.

The management of knowledge is covering indivickrmbwledge as well knowledge on boards as a group.
Absorptive capacity might contribute to knowledgamagement with regard to board task performanceells

as to strategic and organizational developmeniatei in boards, but executed on TMT or firm lewélthe
company. The model does not analyze all diffesgects of knowledge management related to abserpti
capacity. Further developments might compensée th
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Antecedent

The main antecedent in this study will be “the pree of knowledge and skills". Forbes and Millildmscribe
to different dimensions of knowledge and skillsinfispecific knowledge and skills and functional aare
knowledge and skills. While the firm-specific kniedge and skills refer to the activities and operet by the
firm as well as management issues, the functiored &nowledge and skills refer to the general lmssnas
accounting, finance, marketing and the firm's iielaghip to the environment.

Consequences

With regard to the consequences related to a mayd#yzing possible effects of absorptive capaaitypoards,
several different output variables will be in quest Cohen and Levinthal (1989) used innovationtlas
dependent variable, while Zahra and George (209®2)edl Todorova and Durisin (2007) argued for cotitive
advantage (flexibility, innovation and performancad the dependent variables. Lane et al defined fir
performances as the consequences.

When deriving a model for absorptive capacity iafas, the equivalent variable will be board perfance.
The mediator

The three processes from Lane et al (2006) areatoih a dynamic and well covering description lnd@ptive
capacity, synthesising the theories from Cohen &ithal and Zahra and George (Lane et al, 2006}s Th
specified definition and sub grouping will be useden deriving the mediating effect instead of cligone
particular theoretical direction.

Further; based on the antecedent, the consequandeéhe mediator(s), the following hypotheses arévdd:

Hypothesis 1:Absorptive capacity mediates the relationship ketwthe presence of knowledge and skills and
board task performance.

Hypothesis laExploratory learning mediates the relationshipueetn the presence of knowledge and
skills and board task performance.

Hypothesis 1bTransformative learning mediates the relationslgpveen the presence of knowledge
and skills and board task performance.

Hypothesis 1cExploitative learning mediates the relationshipneen the presence of knowledge and
skills and board task performance.

These hypotheses will be tested in corresponderitte methods derived in the literature, based orstang
measurements when possible, and new measuremegitisexisting ones are missing.

Methods

The value creating board survey

The quantitative analysis presented in this arikleased on a survey among Norwegian companids. \Rere
collected at two points in time, responses werdectdd from CEQ's and chairpersons in the samesfiand
various dyadic analyses were conducted. Our dataalected from two researches related the vataating

board survey. These studies apply data from theviation survey in 2003/2004 (with the board cheispns as
the respondents) and from a follow up survey in22@fth the CEO as the respondents. Another foligw
survey sent to the board members was conductedglfail 2005/spring 2006, but numbers from this/eyrare

not included in the study. The results are base®-8 pages questionnaires related to the valuatioge of

boards.

The survey covered the displayed items:
a. Firm demography and industry
b. Age, gender, tenure, experience and backgrofitite CEO and chairperson (and  respondent)
¢. Ownership
d. The board members and board composition
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e. Board working structures and board leadership
f. Board decision-making culture

g. Board task involvement

h. Innovation and value creation

The survey has during the latest year been theceairseveral studies and articles. Similar stutiege been
conducted in Sweden in 1998,1999 and 2000 andverakother European countries from 2004 and I@tbe
Netherlands, Belgium, Italy, Germany, Turkey anadl&id) (Huse, 2007, Sellevoll, Huse & Hansen, 2007)

Measurements

When conducting surveys and analysis with a mdtlelmeasurements of the variables are an impadsiné.
All the variables in this study have been built anelasured through items using a seven-point Liigpe-scale
where 1 one was "strongly disagree" and 5 "wasigtyoagree".

The variables in the model are built up as follows:

The antecedent

Knowledge was defined as an antecedent in thdealticForbes and Milliken in 1999. In the followiagalysis
this variable includes seven dimensions: Knowledfyenain activities/knowledge of critical technojognd
critical competency/knowledge of weak points in tines/knowledge of critical technology/knowledgeHMS
(Health, Environment and Safety) and knowledgeust@mers' needs. The knowledge variable is thusrooy
the usual items associated with presence of knaelemhd skills. The Cronbach alpha for the knowledge
variable is 0.84.

Absorptive capacity

The research related to absorptive capacity haslynbeen associated to firm activities. Measuresdor
absorptive capacity in boards will thus have tadbeeloped. The selected items are based on ea$iearch in
a firm context (Szulanski (1996) and Szulanski, &&p& Jensen (2004), Jansen et al (2005), Cadizy& &
Griffith (2009), Lichtenthaler (2009, 2009)). Alé¢ quotations below are described in table 1.

Table 1 about here

Absorptive capacity is defined by three differearigbles - exploratory learning, transformativermiag and
exploitative learning (Lane et al, 2006, Lichteéna2009, .2009).

Exploratory learning:
The items covering thexploratory partin this analysis are:

1.Board members available if needed
2. Fast info flow between board members
3. Board members explores info before meetings

4. Board actively seeks own information in additto management reports
The first item is based on the acquisition partfrdansen et al:

Our unit has frequent interactions with corporateadquarters to acquire newknowledge /
Employees of our unit regularly visit other braesh/ We collect industry information through
informal means / Other divisions of our compang bardly visited. (reverse-coded) / Our unit
periodically organizes special meetings with costos or third parties to acquire new knowledge"

and the recognition part from Lichtenthaler (Janseal, 2005, Lichtenthaler 2009, 2009):
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" We frequently scan the environment for new teclyieda’ We thoroughly observe technological
trends / x3: We observe in detail external souafasew technologies / We thoroughly collect
industry information / We have information on #tate-of-the-art of external technologies".

Availability of board members will entail new andkmown knowledge to be present between board nysets
well as at the meetings. The board members thessealnd their networks represent knowledge soutzethé
board.

With a fast info flow between board members thel@gtory effect will increase. This flow will entaéxchange
and development of new and unknown knowledge. itém (2) is based on two items in the assimilaiant
of the article by Cadiz, Sawyer & Griffith

"The shared knowledge within my team makes it taeypderstand new material presented within our
technical areas/ It is easy to see the connectionsng the pieces of knowledge held jointly within
our team”, and on this reverse coded item fromsédanet al: Other "divisions of our company are
hardly visited". (reverse-coded). The flow obitfetween board members is important for securing
shared and common knowledge, and for improving aberview of knowledge available for every
single board member."

The third and fourth items secure that board memiiedividually are checking out and collecting new
knowledge which is later made available to the Boafhese items are based on parallel items irfithe
context from these articles with the following itendansen et al:

"We collect industry information through informalane (e.g. lunch with industry friends, talks with
trade partners)/Our unit periodically organizes s meetings with customers or third parties to
acquire new knowledge".

The assessment part of Cadiz, Sawyer & Griffith:

"People in my team are able to decipher the knovedlagt will be most valuable to us/It is easy to
decide what information will be most useful in nregbur customer’s needs/ We know enough about
the technology we use to determine what new infibomés credible and trustworthy".

Parts of the exploratory learning by Lichtenthaler

" Recognize:We frequently scan the environment for new teclyieddWe thoroughly observe
technological trends/ We thoroughly collect indystiformation. Assimilate: We frequently acquire
technologies from external sources/ We periodicaltyanize special meetings with external partners
to acquire new technologies".

In a board context the board members will playla oollecting and presenting information as desatim the
studies. Even if some of the items above are metaildd than the ones used in this analysis, tipéoeatory
learning variable is closely related to similamitein a firm context, which might show that themtein the
variable are covering well.

The Cronbach alpha for the exploratory learningalde is 0.73.
Transformative learning

With regard to théransformative learning variablseven items are included

1. All board members are active during the meetings

2. Board members fully use knowledge and skills

3. Board members give sufficient priority to the lbéasks

4. Board asks critical questions to proposals irgtidhy management
5. Board asks critical questions to info from managem

6. Board members present creative and innovativeqsap

7. Board members present creative and innovativeisakut
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The first three items include the activity, theopity and the actual use of knowledge and skillsspnted by the
board members at the meetings. The next four am@esent the utilization of board members knowledhieh
is used for asking critical question and presenbuative suggestions. The knowledge is thus transfd from
individual knowledge to common knowledge in theuattoard. These seven items have parallel it@ntke
firm context: Jansen et:al

"Transformation: Our unit regularly considers tlmnsequences of changing market demands
in terms of new products and services/Employessind and store newly acquired knowledge
for future reference/Our unit quickly recognizes tisefulness of new external knowledge to
existing knowledge/Employees hardly share praceésgleriences.  (reverse coded)/We
laboriously grasp the opportunities for our unibiin new external knowledge. (reverse-
coded)/Our unit periodically meets to discuss cqnsaces of market trends and new product
development.

Cadiz, Sawyer & Griffith:

"The shared knowledge within my team makes it &asynderstand new material presented
within our technical areas/ It is easy to see tisnections among the pieces of knowledge
held jointly within our team.

Lichtenthaler:
"We communicate relevant knowledge across the ohitsir firm. Knowledge management is
functioning well in our company."

All the items listed above are describing the flof/knowledge and information in the actual grouptr® of the
items presented from the firm context are moreildetahan the ones included in transformative leayrin this
study. In a firm, however, the meeting frequencyl We higher and the exchange and transformation of
knowledge and skills will often be executed quicleasier and more detailed.

The Cronbach alpha for the transformative learnagable is 0.79.
Exploitative learning

The difference between transformative learning exloitative learning might be marginal and hardiéine.
This issue is the same as described by TodorovaDanidin, who propose that there is no direct psscieom
the time when knowledge is transformed to the sknwwledge is exploited, but rather a process wiieee
transformative learning and the exploratory leagnimight "circle" for a while until the knowledge extually is
exploited (Todorova and Durisin, 2007). When séhecitems to theexploitative learning variabléhis fact has
been considered. The second issue is to definecdheect limit between exploitation of knowledgedan
innovation. In this study use of knowledge andisks considered as exploitation of knowledge axsafs real,
new innovative activities are not initiated. Huseunderlining this point in his definition of innatwon, (Huse,
2004, p.44 ). The items covering the exploitatiaeiable are the following eight ones:

Changing the organization structure in significaml/s to promote innovation
Introducing innovative human resource program$to sreativity and innovation
Financing domestic start-up activities

Entering new foreign markets

Expanding international operations

Supporting start-up business activities dedicatddternational operations
Financing start-up business activities dedicatedternational operations
Utilizing the potential in gender differences

©NoGALDE

These items are matching well, especially withitams described by Lichtenthaler in a firm contel the
different items cover exploiting of general andnfirspecific knowledge and skills. Compared with iearl
defined variables in a firm context Jansen et aljig, Sawyer & Griffith and Lichtenthaler are inding these
similar items
Jansen et al
"Our unit has a clear division of roles and respilnilities/We constantly consider how to better
exploit knowledge/Our unit has difficulty  implertieg new products and services. (reverse-coded).
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Cadiz, Sawyer & Griffith:

"It is easy to adapt our work to make use of the technical knowledge made available to us/new
technical knowledge can be quickly applied to mark/My customers can immediately benefit from
new technical knowledge learned in the team"

Lichtenthaler;
"Transmute:We are proficient in transforming teotogical knowledge into new products/We regularly
match new technologies with ideas for new prodiésquickly recognize the usefulness of new
technological knowledge for existing knowledge/@mployees are capable of sharing their expertise
to develop new products.

Apply:  We regularly apply technologies in newduots/We constantly consider how to better exploit
technologies/We easily implement technologie®im products”.

The three authors all define the exploitative Jagaby items related to application of expertigghhologies
and the way this knowledge is utilized for innovatactions - without covering innovation itselfhig selection
of items is parallel to the choice of items in tsigdy. The Cronbach alpha for the exploitativealse is 0.83.

Exploratory learning, transformative learning angbleitative learning are adding up to the desooiptdf the
absorptive capacity process. By calculating onesevdior absorptive capacity as the mean of theseethr
variables, the validity fails (Cronbach alpha 0¥3lues of Cronbach alpha with smaller values Bah might,
however, be acceptable when dealing with a compiate diversity of the constructs being measurelihég
1999). In the analysis we will conduct the testliog absorptive capacity and for the three itemsthaf
absorptive capacity variable individually.

The consequences

The dependent variables in this analysis will bardotask performance, measured by the strategy thsk
service task and the control task. With a longassdetradition in enhancing these variables ircksi related to
board performance, well constructed measured hage beveloped. Existing scales will thus be us@dbes

and Milliken, 1999, Huse, 2005, Minichilli, 2009yhe measurements applied are listed in appendbhé.

Cronbach's alpha is 0,8 for the strategy and sereisk and 0,7 for the control task.

Data analysis
First all the variables were entered and the stahdiescriptive statistic (table 2) as well as datien

coefficients were calculated.

Table 2 about here

The results showed some internal correlation (el doefficients were significant), but no multicodarity was
found (none of the predictor variables had a cati@h > 0.8-0.9) (Field, 2009, p.224). Actual cohtvariables
are included in the analyzes. CEO-duality couldehlaeen included, but the descriptive statistiorsitb a mean
at 0,08 (dummy variable), which means that less th@ companies in the survey actually have got ®CE
duality. This explanation is to be found in Norwagilaws, which deny companies a CEO-duality when th
registered share value is higher than NOK 3 mbo{et £300.000), and in practice CEO-duality is cmtnmon
even in small companies with lower share values.

Testing of the hypotheses

For testing for the mediating effects the followimgpcedure was executed:

1. Testing if the antecedent (independent) varg@ablave effects on the mediating variables; 2. mgsifi the
antecedents (independent) variables have effecthe@mronsequences (depending variables); 3. te#tithge
mediators have effects on the consequences (depewvaliiables).
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If the effects of the antecedents are weaker veherediator is entered into the equation, a medjagfifect is
supported (Simon, Pelled and Smith, 1999, Baronkathy, 1986). Table 3-5 show the multiple regrasgor
the testing of the strategy task, service and obtusk.

Table 3-5 about here

Results and discussion

Based on the linear regression conducted accotditite first step of testing as described by Bamod Kenny,
presence of knowledge and skills showed signifigesitive influence on all the mediating variable§p<0.01
for explorative learning, transformative learningdaabsorptive capacity, and p<0.05 for exploitatearning).
For absorptive capacity beta was 0.49 (H1), wiike values were 0.45 for explorative learning (HDa31 for

transformative learning (H1b) and 0.10 for explit learning (H1c). The adjustedZFand F-values had
significant values. Presence of knowledge andsslslithus relevant as a predictor of absorptiveaciyp with

the three explanatory factors: Explorative learnitignsformative learning and exploitative learninhese
results fit well in with earlier studies and resgar Cohen and Levinthal and Todorova and Durigrived
"knowledge source" and “"prior knowledge" as the rmantecedents of absorptive capacity (Cohen and
Levinthal, 1990, Todorova and Durisin, 2007), widlghra and George extended with the concept "kriyae
complementarity" - the degree to which the knowkedits in with the actual needs of the company (Za%
George, 2002).

The further testing of the model shows that theeesggnificant correlations between the presendaofviedge
and skills and board task performance (table 3E)sence of knowledge and skills has a strongeelation to
the service and the control task, compared wittsttetegy task.

In the rows (table 3-5) showing the mediators oa tonsequences (Baron and Kenny, 1986, part 3) the
correlation between knowledge and skills and badas#t performance is checked out when absorptivaadigp

(as a whole and splitted) is taken into account. &ploratory learning, transformative learning afiod
exploitative learning as well as for absorptive agfy the correlations are significant for all \adbies, and the

all over results confirm the mediating effect (dlstdelow). The significance is lower for the esiphtive
learning when testing with the control task asdapendent variable.

The conclusion is thus that all the hypothesessapported. In general exploitative learning seembe the
weakest mediator.

This study is thus supporting the hypotheses, tefiabsorptive capacity as a significant mediatoboard task
performance (the strategy, service and control)tasth presence of knowledge and skills as the pedelent
variable. This result is further statistically cecting absorptive capacity to a board context; ¢homsk
performance and presence of knowledge and skitb®ards.

Another result is that the effect of presence afdedge and skills is strong towards the dependariables as
well as on the mediators, This means that the itrtion from the board members with regard to krexlge,
and the ability of board members of presentingriejaand conveying their prior and new knowledgéhwhe

other member of the board at the meetings and leetwesetings, is suggested to be especially imporiduis

analysis of the mediating effect of absorptive cityain a board context thus gave further insigit$oard

processes and the knowledge management of boards.

These findings are of interest in an academic dsasén a practical context. With the challengest by boards
of today, the processes in boards are becoming mae important than earlier. The focus on knowedg
including all kinds of the concept will be anothemportant contribution to practical board perforroann the
future. Academically the relationship between beaashd absorptive capacity has not been derivederarl
Focusing on absorptive capacity as a mediatorigndbntext, should turn the focus towards boarc¢esees and
group dynamicity in board in general and towardsvkdedge management related to board task perforenanc
special.

10
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Further research on the role of absorptive capatibpoard contexts should be conducted, and thesunements
of absorptive capacity should be further develofgased on this study and studies including andyaira
other variables, these results and other simikulte should be derived and analyzed.
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Table 1 M easurements and methods - absor ptive capacity in a firm context

Resear cher (s)

Definition

M ethods

Operationalization and/or M easurements

Szulanski (1996) and
Szulanski, Capetta &
Jensen (2004)

Ability of the
recipient unit to
identify, value and
apply new
knowledge

The transfer of best
practices (O’Dell et al.
1998) provides a
propitious setting to
observe intrafirm

Members of [recipient] have a common language & dith the [practice];

[recipient] had a vision of what it was trying dohieve through the transfer;
[recipient] had information on the state of thedadrthe [practice];

[recipient] had a clear division of roles and resgibilities to implement the [practice]
[recipient] had the necessary skills to impleméet[practice];

knowledge transfer. Data [recipient] had the technical competence to abHuwelpractice];

were collected through &
two-step questionnaire
survey.

[recipient] had the managerial competence to abg@ritjpractice];

it is well known who can best exploit new inforimatabout the [practice] within
[recipient];

it is well known who can help solve problems assed with the [practice].

Jansen et al (2005)

Exploring how
organizational
antecedents affect
potential and
realized absorptive
capacity, this study
identifies differing
effects for both
components of
absorptive capacity

Based on the article by
Zahra & George (2002)
they are testing 7
hypotheses with regard
to absorptive capacity

Potential and realized absorptive capacity were us¢he study. Potential absorptive
capacity consists of acquisition and assimilatibnew external knowledge. Six items
assessed the intensity and direction of effort®edpd in knowledgacquisition In
addition,

Three items measuredsimilationand gauged the extent to which units were able t
analyze and understand new external knowledge.

M easur ements:

Potential Absor ptive Capacity
Acquisition

Our unit has frequent interactions with corporatadyuarters to acquire new
knowledge.

Employees of our unit regularly visit other branghe

We collect industry information through informal ams (e.g. lunch with industry
friends, talks with trade partners).

14
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Other divisions of our company are hardly visit@dverse-coded)

Our unit periodically organizes special meetingthwustomers or third parties to
acquire new knowledge.

Employees regularly approach third parties suciicasuntants, consultants, or tax
consultants.

Assimilation

We are slow to recognize shifts in our market (eagnpetition, regulation,
demography). (reverse-coded)

New opportunities to serve our clients are quiakigerstood.

We quickly analyze and interpret changing marketaleds.

Realized Absor ptive Capacity

Transformation

Our unit regularly considers the consequenceamnging market demands in terms
new products and services.

Employees’ record and store newly acquired knowdefdg future reference.

Our unit quickly recognizes the usefulness of nedemal knowledge to existin
knowledge.

Employees hardly share practical experiences. (seveoded)

We laboriously grasp the opportunities for our uinitm new external knowledge
(reverse-coded)
Our unit periodically meets to discuss consequepn€esarket trends and new produ
development.

Exploitation

It is clearly known how activities within our urshould be performed.

Client complaints fall on deaf ears in our unitv@ese coded)

Our unit has a clear division of roles and resfuilises.

We constantly consider how to better exploit knalgke.

Our unit has difficulty implementing new productsdaservices. (reverse-coded)

of

154

Employees have a common language regarding ouupt®dnd services.

15
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All items were measured on a seven-point scale diciv 1

Was “strongly disagree” and 7 was “strongly agrée.

Lane et al (2006)

Absorptive capaci
refers to one of a
firm’s fundamental
learning processes:
its ability to
identify, assimilate,
and exploit
knowledge from the
environment.

yReconceptualisation:

Absorptive capacity is a
firm’s ability to utilize
externally held
knowledge through threg
sequential processes: (1
recognizing and
understanding potentiall
valuable new knowledge
outside the firm through
exploratory learning, (2)
assimilating valuable
new knowledge through
transformative learning,
and (3) using the
assimilated knowledge t
create new knowledge
and commercial outputs
through exploitative
learning.

O

Develop a process model for absorptive capacityfirm with three factors directly
related to the concept:

1. Recognize and understand new external knowlégg®or atory lear ning)
2. Assimilate valuable external knowleddeansfor mative lear ning)
3. apply assimilated external knowled@zploitative lear ning)

Cadiz, Sawyer &
Griffith (2009)

Absorptive capacity|
is the ability to
transform new
knowledge into
usable knowledge
through the
processes of
assessment

(identification and

They reintegrated a
component of value
identification that was
originally proposed by
Cohen and Levinthal
(1990) and most recently
recommended by
Todorova and Durisin

Assessment

acap.1: People in my team are able to deciphdtrtbelledge that will be most
valuable to us.

acap.2: It is easy to decide what information télmost useful in meeting our
customer’s needs.

acap.3: We know enough about the technology weaidetermine what new
information is credible and trustworthy.
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filtering of valuable
information),
assimilation
(conversion of new
knowledge into
usable knowledge),
and application
(using the
knowledge).

(2007).

Assimilation

acap.4: The shared knowledge within my team méakessy to understand new
material presented within our technical areas.

acap.5: It is easy to see the connections amongi¢kes of knowledge held jointly
within our team.

acap.6: Many of the new technological developmeatsing to the team fit well into
the

current technology.

Application

acap.7: It is easy to adapt our work to make usheohew technical knowledge made
available to us.

acap.8: New technical knowledge can be quicklyiedgb our work.

acap.9: My customers can immediately benefit fraw technical knowledge learned
in the team.

Lichtenthaler (2009)

The definition and
the model proposed
by Lane et al (2006
are used

Data from a multi-
informant survey
conducted in 175
industrial firms show that
exploratory,
transformative, and
exploitative learning
have complementary
effects on innovation and

Exploratory L earning
Recognize

x1: We frequently scan the environment for new tedbgies.

x2: We thoroughly observe technological trends.

x3: We observe in detail external sources of nehirielogies.

x4: We thoroughly collect industry information.

x5: We have information on the state-of-the-aréxternal technologies.

performance. The results Assimilate

emphasize the
multidimensional nature
of absorptive capacity,
and they help to explain
interfirm discrepancies in
profiting from external
knowledge.

x6: We frequently acquire technologies from extesoarces.

X7: We periodically organize special meetings weitternal partners to acquire new
technologies.

x8: Employees regularly approach external instingito acquire technological
knowledge.

x9: We often transfer technological knowledge to fiun in response to technology
acquisition opportunities.
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Transfor mative Learning
Maintain

x10: We thoroughly maintain relevant knowledge auie.

x11: Employees store technological knowledge fturkireference.
x12: We communicate relevant knowledge across tiits af our firm.
x13: Knowledge management is functioning well im company.

Reactivate

x14: When recognizing a business opportunity, weaackly rely on our existing
knowledge.

x15: We are proficient in reactivating existing kedge for new uses.

x16: We quickly analyze and interpret changing reademands for our technologies.
x17: New opportunities to serve our customers wiisting technologies are quickly
understood.

Exploitative Learning
Transmute

x18: We are proficient in transforming technologjikaowledge into new products.
x19: We regularly match new technologies with idfeasiew products.

x20: We quickly recognize the usefulness of nevanetogical knowledge for existing
knowledge.

x21: Our employees are capable of sharing theiesige to develop new products.
Apply

x22: We regularly apply technologies in new product

x23: We constantly consider how to better expkihiologies.

x24: We easily implement technologies in new prasluc

x25: It is well known who can best exploit new teclogies inside our firm.

Huse (2005)

The value creating
board

A big survey covering
approximately 300 boarg
chairpersons in firms
with between 50 and
5000 employees

6 models were tested based on long and detailestiqneaires, which cover most of
the variables defined in the framework: The valteating board
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Table 2 Descriptive Statistics - control variables, independent variable, mediators

and independent variables

Variable Minimum M aximum M ean Std. Deviation
High-tech firm 0 1 0,08 0,27
Firmsize(In 0 10,37 4,01 1,67
employees)
Chair ownership 0 100 25,94 33,58
Number of board 0 12 4,48 2,00
members
Insider ratio 0 1 0,39 0,26
Ceo ownership, 0 100 44,21 43,60
TMT and
respective families
Ceo duality 0 1 0,9 0,21
Presence of 1,67 5 3,95 0,63
knowledge and
skills
Explorative 1 5 3,55 0,77
learning
Transfor mative 1 5 3,63 0,74
learning
Exploitative 1 5 2,66 0,86
lear ning
Absor ptive 1 5 3,49 0,75
Capacity
The strategy task 1 5 3,42 0,94
The servicetask 1 5 3,23 0,79
The control task 1 5 3,62 0,77
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Standar dized Beta Coefficients Model 1 Model 11 Model 111 Model IV Model V Model VI
Control variables
High-tech firm 0,03 0,04 0,03 0,09 0,02 0,01
Firm size (In employees) -0,01 0,00 0,05 0,04 0,01 0,04
Chair ownership 0,04 -0,02 -0,38 -0,02 -0,03 -0,02
Number of board members 0,02 0,04 0,75%** 0,08+ 0,08+ 0,08+
Insider ratio 0,03 -0,08 -0,89*** -0,07* -0,07 -0,07*
Ceo ownership, TMT and respective 0,17** -0,04 -0,06** -0,02 -0,03 -0,06
families
Independent variable
Presence of knowledge and skills 0,35*** 0,22%** 0,21*** 0,34*** 0,19***
Mediators
Explorative learning 0,33***
Transformative learning 0,34***
Exploitative learning 0,13***
Absorptive Capacity 0,36***
R 0,18 0,34 0,45 0,47 0,37 0,47
Adj.R2 0,31 0,17 0,20 0,21 0,13 0,21
F (sign) 32,16** 65,12*** 83,33*** 89,63*** 50,00%** 89,71***
F change 32,16** 124,00%** 105,76*** 122,43*** 17,53** 0,32
N 978 978 978 978 978 978

+=0,10-level, * = 0,05-level, ** = 0,01-level, *** = 0,001-level.

Table4 Regression analyses - the Service Task
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Standardized Beta Coefficients Model 1 Model 11 Model 111 Model 1V Model V Model VI
Control variables
High-tech firm 0,05* 0,04 0,03 0,03 0,02 0,01
Firm size (In employees) 0,02* 0,03 0,02 0,03 0,02 0,03
Chair ownership 0,02* -0,07* -0,08+ -0,01 -0,03 -0,05+
Number of board members -0,10 -0,04 0,00 -0,03 -0,05 0,00
Insider ratio -0,06 -0,08+ -0,09%** -0,06* -0,08+ -0,06*
Ceo ownership, TMT and respective families| 0,08 -0,07* -0,08** -0,06* -0,06+ -0,08+
Independent variable
Presence of knowledge and skills 0,42%** 0,26*** 0,27*** 0,41%** 0,23***
Mediators
Explorative learning 0,38***
Transformative learning 0,37***
Exploitative learning 0,12%**
Absorptive Capacity 0,41%**
R 0,14 0,42 0,54 0,54 0,44 0,55
Adj.R2 0,14 0,18 0,30 0,29 0,19 0,31
F (sign) 3,39%** 107,03*** 136,15*** 134,18*** 38,05%** 143,10%**
F change 3,39%** 201,62*** 159,60*** 154,74%** 16,34*** 176,70%**
N 978 978 978 978 978 978
+=0,10-level, * = 0,05-level, ** = 0,01-level, *** = 0,001-level.
Table5 Regression analyses - the Control Task

Standar dized Beta Coefficients Model 1 Model 11 Model 111 Model IV Model V Model VI

Control variables
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High-tech firm 0,03 0,07 0,00 0,00 -0,01 -0,02
Firm size (In employees) -0,03 0,01 0,01 0,01 0,01 0,02
Chair ownership 0,04 0,01 -0,01 0,02 0,01 0,01
Number of board members 0,01 0,03 0,07* 0,05+ 0,03 0,07*
Insider ratio 0,03 0,01 0,00 0,02 0,01 0,02
Ceo ownership, TMT and respective families| 0,18*** 0,02 -0,01 0,03 0,02 -0,03
Independent variable

Presence of knowledge and skills 0,50*** 0,37*** 0,37*** 0,50*** 0,36***
Mediators

Explorative learning 0,33***

Transformative learning 0,32***

Exploitative learning 0,08*

Absorptive Capacity 0,32%**
R 0,18 0,51 0,59 0,59 0,51 0,58
Adj.R2 0,04 0,26 0,34 0,34 0,26 0,34
F (sign) 32,16%** 169,86*** 171,76%** 169,69*** 116,95** 166,03***
F change 32,16%** 297,79** 130,49*** 125,86*** 8,62* 117,73
N 978 978 978 978 978 978

+ =0,10-level, * = 0,05-level, ** = 0,01-level, *** = 0,001-level.
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Figures

Figure 1. The model and the hypotheses
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