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Abstract : Being a knowledge driven process, healthcare delivery provides opportunity to incorporate knowledge 
management practices to improve processes. But it has also been noted that knowledge management is 
systematically more complex in healthcare and minimal research exist to guide academic and organizational 
stakeholders. The purpose of this paper is to investigate the application and impact of knowledge management 
practices in healthcare delivery. The paper is conceptual in its nature and aims to propose a contingency-based 
framework to drive further empirical research. The paper is primarily based on a literature review of the 
healthcare knowledge management and associated information sciences research streams. The fundamental 
research questions are: �µ�µwhat and how do the various knowledge management practices affect the performance 
of healthcare delivery?�¶�¶ and �µ�µwhat are the contingent and contextual factors that needs to be considered when 
exploring the relationship between knowledge management practices and performance of healthcare delivery?�¶�¶ 
We first discuss facets of performance in healthcare delivery but thereafter focus on the technical and 
interpersonal care aspects of healthcare delivery.  We investigate knowledge management practices in the areas 
of (i) knowledge acquisition and sharing, (ii) knowledge assimilation and application. In our paper we explore how 
the different knowledge management practices affect the performance of healthcare delivery through technical 
and interpersonal care. Thereafter we explore the factors of physician characteristic, ailment characteristics, 
organizational IT infrastructure and organization processes, on which the conceptual framework will be 
contingent on. We thereafter evaluate the conceptual framework with a case study. From an academic 
perspective our paper identifies some key knowledge management practices and explores their linkages with 
technical and interpersonal care, while from a practical point of view it provides implications for administrators 
and practitioners in healthcare delivery on the management of contingency factors so that the knowledge 
management practices can be properly implemented. 
 
Keywords : healthcare knowledge management; healthcare delivery performance; electronic medical records; 
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1. Introduction 

Researchers have noted that knowledge management can be used to understand performance in 
organizations (Davenport and Prusak, 1998). Some recent studies such as those of Chen and Huang 
(2009) and Fugate et al. (2008) have noted that knowledge management process have positive effect 
on operational and organizational performance. 
 
Healthcare delivery is a knowledge driven process and hence knowledge management (KM) and 
knowledge management capacity provides an opportunity for improvement in process performance 
(Nilakanta et al., 2009). Recent reviews on knowledge management in the healthcare industry show 
important insights into the state of present research (Nicolini et al., 2008, Sheffield, 2008). Sheffield 
(2008) states that knowledge management is systemically more complex in healthcare because the 
three domain of knowledge creation, knowledge normalization and knowledge application correspond 
to three knowledge management perspectives i.e., personal values, social norms and objective facts, 
respectively, which have inherent tension between and within them. Nicolini et al. (2008, 247) has 
noted that knowledge management research in healthcare over the years has focused on three 
�R�Y�H�U�D�U�F�K�L�Q�J�� �W�K�H�P�H�V���� �³�W�K�H�� �Q�D�W�X�U�H�� �R�I�� �N�Q�R�Z�O�H�G�J�H�� �L�Q�� �W�K�H�� �K�H�D�O�W�K�F�D�U�H�� �V�H�F�W�R�U���� �W�K�H�� �W�\�S�H�� �R�I�� �.�0�� �W�R�R�O�V�� �D�Q�G��
initiatives that are suitable for the healthcare sector, and the barriers and enablers to adoption of KM 
�S�U�D�F�W�L�F�H�V�´�� 
 
Recent research nonetheless, Dwivedi et al. (2005, 5668) has noted that knowledge management as 
�D���S�D�U�D�G�L�J�P���L�Q���K�H�D�O�W�K�F�D�U�H���K�D�V���E�H�H�Q�� �T�X�L�W�H���Q�H�Z���D�Q�G���W�K�H�U�H���H�[�L�V�W�V���P�L�Q�L�P�D�O���U�H�V�H�D�U�F�K���W�R���³�J�X�L�G�H���D�F�D�G�H�P�L�F��
�D�Q�G���R�U�J�D�Q�L�]�D�W�L�R�Q�D�O���V�W�D�N�H�K�R�O�G�H�U�V�´�������� 
 
The purpose of this paper as such is to develop and describe a framework to provide an explanation 
of the application and impact of knowledge management practices in healthcare delivery. In terms of 
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scope we are limiting the framework to focus on the impact of KM practices on measures of 
effectiveness and quality in clinical and patient care in the context of healthcare delivery.  
 
The paper is arranged into three main sections. First we provide a background on aspects of 
performance in healthcare delivery and then a conceptual framework on the application of knowledge 
management practices and their impact on healthcare delivery, along with the contingent factors that 
affect these relationships, are developed and discussed. Thereafter, we evaluate the framework with 
data from a case study at a public hospital. Finally, the paper concludes with summary conclusions 
are drawn and further research recommendations are made. 

2. Healthcare delivery and performance in KM context 

Delivery of healthcare is a complex endeavour (Sheffield, 2008). The primary organizations for 
healthcare delivery are the healthcare providers although inter-organizational relationships with other 
players provide a foundation. Though similar to service organizations, healthcare delivery 
organizations differ from other organizations in many aspects. Shortell and Kaluzny (Shortell and 
Kaluzny) state some important differences between healthcare delivery organizations and other 
�L�Q�G�X�V�W�U�L�D�O���R�U�J�D�Q�L�]�D�W�L�R�Q�V���V�X�F�K���D�V���Z�R�U�N���L�V���³�Y�D�U�L�D�E�O�H���D�Q�G���F�R�P�S�O�H�[�´���D�Q�G���F�D�Q���E�H���D�Oso of an emergency or 
non-�G�H�I�H�U�U�D�E�O�H���Q�D�W�X�U�H���D�Q�G���W�K�H�U�H���L�V���Y�H�U�\���O�L�W�W�O�H���W�R�O�H�U�D�Q�F�H���I�R�U���³�D�P�E�L�J�X�L�W�\���R�U���H�U�U�R�U�´���� 
 
Not only this, increasing cost of healthcare is putting pressure on access and quality of healthcare 
delivery (Blumenthal, 1999). Further calls for increased accountability, because of high rates of 
medical errors, and globalization which leads to demands of higher standards of quality, are also 
putting pressures on healthcare delivery organizations (Guptill, 2005).  
 
Healthcare delivery also presents a very a unique situation exists where the primary loyalty of the 
professionals belong to their profession rather than to the organization (Shortell and Kaluzny, 2000). 
 
Furthermore, healthcare delivery is moving away from a physician-patient relationship to a customer-
company relationship, and at the same time the traditional single physician-patient relationship is 
moving towards a situation where the healthcare is delivered by a team of healthcare professionals 
wherein each specialize in a single aspect of healthcare (Bose, 2003, Burns and Wharton School 
Colleagues, 2002).  
 
Performance in organizations is multidimensional, and can be understood across functional lines such 
as financial, human resources, organizational learning etc. Performance in healthcare delivery can be 
studied along the different domain of activities, and across the dimensions of effectiveness, 
accessibility and efficiency (Alhashem et al., 2011, Li and Benton, 1996). 
 
Quality of clinical and patient care can be viewed both in terms of outcome and the degree to which 
the need and expectation of the patient has been meet in terms of technical and interpersonal care 
(Campbell et al., 2000, Dagger et al., 2007, Donabedian, 1988, Esch et al., 2008).  
 
Evidence based medicine 
 
Evidence-based medicine is a measure of effectiveness in the process of technical care in healthcare 
delivery (Campbell et al., 2000). Evidence-based medicine is the paradigm in which the 
�³�F�R�Q�V�F�L�H�Q�W�L�R�X�V�����H�[�S�O�L�F�L�W�����D�Q�G���M�X�G�L�F�L�R�X�V���X�V�H���R�I���F�X�U�U�H�Q�W���E�H�V�W���H�Y�L�G�H�Q�F�H���L�V���X�V�H�G���L�Q���P�D�N�L�Q�J���G�H�F�L�V�L�R�Q�V���D�E�R�X�W��
�W�K�H�� �F�D�U�H�� �R�I�� �L�Q�G�L�Y�L�G�X�D�O�� �S�D�W�L�H�Q�W�V�´��(Sackett et al., 1996, 71). The practice of evidence based medicine 
means integrating individual clinical expertise with the best available external clinical evidence (based 
on all valid and relevant information) from systematic research (Abalos et al., 2005, Hicks, 1997, 
Sackett et al., 1996).  
 
Eddy (2005) has pointed out there are two different approaches to practicing evidence-based 
medicine, implementing evidence-based guidelines and adopting an evidence-based individual 
decision making process. He notes that Integration of these approaches combination moves medical 
practices toward evidence faster, more consistently, and more efficiently than evidence-based 
individual decision making alone. 
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The extent to which physicians practice evidence-based medicine, in terms of both implementing 
evidence-based guidelines and adopting an evidence-based individual decision making process, is an 
determinant of healthcare delivery performance.  
 
Interpersonal Care 
 
Interpersonal care is the social and psychological interactions that happens between the patient and 
the physician or other care givers (Campbell et al., 2000). Several researchers have already pointed 
out that the quality of interpersonal care is one of the most important constituent in patient satisfaction 
and their perception of service quality (Dagger et al., 2007, Gill and White, 2009, Li and Benton, 1996, 
Naidu, 2009). Effectives in the context of interpersonal care is whether the interactions were was 
efficacious and appropriate (Flood et al., 2000).  

3. Conceptual framework 

Ghosh and Scott (2007) have noted that the effectiveness of knowledge management systems in 
healthcare delivery, as measured by impact on both organizational-level and patient-care benefits, is 
dependent on the levels of  KM infrastructure (structure, technology) and KM process (acquisition, 
conversion, application, protection) capability. Similar knowledge management model in a healthcare 
delivery context, put forward by Orzano et al. (2008) states that the critical KM processes (finding, 
sharing and developing knowledge) lead to better decision-making and organization learning which in 
turn lead to organization performance in terms of quality, satisfaction and productivity. Further 
inherent to the model is the important role of the various factors that act as enablers for KM processes 
(Lee and Choi, 2003). 
 
In the following sections we explore the existing practices and methods in healthcare delivery that 
support different KM processes and how they may impact patient care.  

3.1 Social practices of knowledge acquisition and sharing 

Many researchers (Davenport and Glaser, 2002, Gray and de Lusignan, 1999, Heathfield and Louw, 
1999, Nicolini et al., 2008) state that healthcare has reached a stage wherein individual healthcare 
professionals can no longer keep track of the vast amount of scientific knowledge that is relevant to 
their clinical practice. Overwhelming but nonetheless nature of knowledge in healthcare is such that it 
is distributed and fragmented across organizational and professional boundaries (Gray and de 
Lusignan, 1999, Heathfield and Louw, 1999, Meijboom et al., 2004, Nicolini et al., 2008). Gary and de 
Lusignan (1999) �V�W�D�W�H�� �W�K�D�W���� �³�K�H�D�O�W�K�F�D�U�H�� �S�U�R�I�H�V�V�L�R�Q�D�O�V�� �I�D�F�H�� �D�� �S�D�U�D�G�R�[���� �W�K�H�\�� �D�U�H�� �R�Y�H�U�Z�K�H�O�P�H�G�� �Z�L�W�K��
�L�Q�I�R�U�P�D�W�L�R�Q���E�X�W���F�D�Q�Q�R�W���I�L�Q�G���D���S�D�U�W�L�F�X�O�D�U���S�L�H�F�H���R�I���L�Q�I�R�U�P�D�W�L�R�Q���Z�K�H�Q���D�Q�G���Z�K�H�U�H���W�K�H�\���Q�H�H�G���L�W�´���� 
 
Healthcare delivery in itself is a setting where different professional groups having differing rules, job 
representations, behaviours and value coverage engage in a collaborative process, with both explicit 
and tacit knowledge aspects, to achieve outcomes in terms of access, quality and cost (Nicolini et al., 
2008, Paul, 2006, Tagliaventi and Mattarelli, 2006).  
 
Networks amongst healthcare professionals are nothing new. They have existed and have always 
played an important part in healthcare delivery, but the formalization of these networks in recognition 
of their potential for knowledge sharing is new (Conner, 2001). Managed clinical networks provide the 
�R�S�S�R�U�W�X�Q�L�W�\�� �I�R�U�� �³�Z�R�U�N�L�Q�J�� �L�Q�� �D�� �F�R�R�U�G�L�Q�D�W�H�G�� �P�D�Q�Q�H�U���� �X�Q�F�R�Q�V�W�U�D�L�Q�H�G�� �E�\�� �H�[�L�V�W�L�Q�J�� �S�U�R�I�H�V�V�L�R�Q�D�O�� �D�Q�G��
�R�U�J�D�Q�L�V�D�W�L�R�Q�D�O���E�R�X�Q�G�D�U�L�H�V�´���W�R���L�P�S�U�R�Y�H���T�X�D�O�L�W�\���R�I���F�D�U�H��(Edwards, 2002, 63, Thomas, 2003).  
 
Researchers (Lathlean and Le May, 2002, Gabbay and Le May, 2004) have found that communities 
of practice (CoPs) provide a new pathway to sharing clinical evidence and new knowledge between 
the various different specialized healthcare professionals (physicians, nurses, technicians, etc) that 
are members. CoPs thus provide a mechanism for the different professional groups that exist within a 
healthcare organization, to leverage on their tacit knowledge base. The scope of CoPs are now being 
broadened to study on how knowledge and information is shared, used and valued in decision making 
and action planning between agencies, professional groups and between these and consumers 
(Lathlean and Le May, 2002). Gabbay et al. (2003) report that some of the emergent themes after 
their study of multi-organizational CoPs to identify knowledge-related behaviour, was that certain 
kinds of knowledge were deemed to be privileged and accepted, and that the CoP members 
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individually and collectively transformed and internalized new knowledge that became available to 
them. 
 
Several researchers have noted that the transfer of knowledge among healthcare practitioners 
(physicians, nurses, technicians) is dependent on professional networks and communities of practice. 
Hence these should be leveraged by healthcare delivery organizations as an important means of 
�G�L�I�I�X�V�L�Q�J�� �P�H�G�L�F�D�O�� �H�Y�L�G�H�Q�F�H�� �D�Q�G�� �µ�E�H�V�W�� �S�U�D�F�W�L�F�H�V�¶�� �D�F�U�R�V�V�� �R�U�J�D�Q�L�]�D�W�L�R�Q�D�O�� �E�R�X�Q�G�D�U�L�H�V��(Addicott et al., 
2006, Brice and Gray, 2003, Gabbay et al., 2003, Lathlean and Le May, 2002, Tagliaventi and 
Mattarelli, 2006). As such, CoPs and networks have implications for evidence-based medicine. 
Hence, it is proposed that: 
 
Proposition 1: Involvement in social learning practices will have a positive effect on the practice of 
evidence-based medicine. 

3.2 Knowledge acquisition and sharing through electronic medical records 

The traditional single physician-patient relationship is moving towards a situation where the 
healthcare is delivered by a team of healthcare professionals wherein each specialize in a single 
aspect of healthcare (Bose, 2003). Such an environment necessitates the capturing and sharing of 
clinical data pertaining to a patient between the different care providers.  
 
Electronic medical records are medical records of a patient that is stored and retrieved in 
�G�L�J�L�W�D�O���H�O�H�F�W�U�R�Q�L�F�� �I�R�U�P�D�W���� �7�K�H�� �D�L�P�� �R�I�� �P�H�G�L�F�D�O�� �U�H�F�R�U�G�V�� �L�V�� �W�R�� �D�F�W�� �D�V�� �D�� �U�H�S�R�V�L�W�R�U�\�� �R�I�� �W�K�H�� �S�K�\�V�L�F�L�D�Q�¶�V��
observation and analysis of the patient (Hersh, 1995). Medical records normally contain historical 
information available about the patient, information from physical examination, results from tests and 
procedures performed on the patient. As such electronic medical records (EMR) can be defined as 
�³�G�L�J�L�W�D�O�O�\�� �V�W�R�U�H�G�� �K�H�D�O�W�K�F�D�U�H�� �L�Q�I�R�U�P�D�W�L�R�Q�� �D�E�R�X�W�� �D�Q�� �L�Q�G�L�Y�L�G�X�D�O�¶�V�� �O�L�I�H�W�L�P�H�� �Z�L�W�K�� �W�K�H�� �S�X�U�Sose of supporting 
�F�R�Q�W�L�Q�X�L�W�\���R�I���F�D�U�H�����H�G�X�F�D�W�L�R�Q���D�Q�G���U�H�V�H�D�U�F�K�����D�Q�G���H�Q�V�X�U�L�Q�J���F�R�Q�I�L�G�H�Q�W�L�D�O�L�W�\���D�W���D�O�O���W�L�P�H�V�´��(Iakovidis, 1998). 
Data may be inserted into the EMR directly by the patient, physician or any other provider or by a 
series of different techniques (Bose, 2003). 
 
Ludwick and Doucette (2009) in their extensive review of literature on adoption of EMRs across seven 
western economies have noted that physicians, still have significant doubt regarding the impact of 
�(�0�5�V���R�Q���³�S�U�L�Y�D�F�\�����S�D�W�L�H�Q�W���V�D�I�H�W�\�����S�U�R�Y�L�G�H�U���S�D�W�L�H�Q�W���U�H�O�D�W�L�R�Q�V�� staff anxiety, time factors, quality of care, 
�I�L�Q�D�Q�F�H�V���� �H�I�I�L�F�L�H�Q�F�\���� �D�Q�G�� �O�L�D�E�L�O�L�W�\�´���� �$�Q�R�W�K�H�U�� �V�L�J�Q�L�I�L�F�D�Q�W��factor that inhibits the adoption of EMRs is the 
lack of standardization, which creates barriers for storing of EMRs in a central location and then 
sharing it across different boundaries (Ludwick and Doucette, 2009, Wickramasinghe and Geisler, 
2007). 
 
Nowinski et al. (2007) have noted that the implementation and use of EMRs has the possibility to 
impact the healthcare delivery process in multiple ways, for example, the way the physicians and 
nurses interact with the patient, waiting time in admission and discharge processes. Their analysis 
shows that patient satisfaction in the process decreases the longer EMRs has been implemented. 
Margalit et al. (2006) conducted an observational study in Israel to ascertain the influence of EMRs on 
physician-patient communication and deduced that physician use of computers can negatively affect 
�³�S�D�W�L�H�Q�W-�F�H�Q�W�U�H�G���S�U�D�F�W�L�F�H���E�\���G�L�P�L�Q�L�V�K�L�Q�J���G�L�D�O�R�J�X�H���S�D�U�W�L�F�X�O�D�U�O�\���L�Q���W�K�H���S�V�\�F�K�R�V�R�F�L�D�O���D�Q�G���H�P�R�W�L�R�Q�D�O���U�H�D�O�P�´��
(p. 140). A similar study carried out by McGrath et al. (2007) to ascertain the influence of EMRs on 
nonverbal communication between the patient and the physician found out that it cannot be clearly 
said whether the physicians use of EMRs had any negative impact on the patient-physician 
�U�H�O�D�W�L�R�Q�V�K�L�S�����W�K�R�X�J�K���L�W���G�R�H�V���F�U�H�D�W�H���µ�E�U�H�D�N�S�R�L�Q�W�V�¶���G�X�U�L�Q�J���F�R�Q�Y�H�U�V�D�W�L�R�Q�V�����+�H�Q�F�H�����L�W���L�V���S�U�R�S�R�V�H�G���W�K�D�W������ 
 
Proposition 2: The adoption and use of EMRs will be negatively related to the effectiveness of 
Interpersonal care. 

3.3 Knowledge assimilation and application through clinical decision support 
systems 

Clinical decision support systems (CDSS) are systems that provide healthcare professionals with 
�³�S�D�W�L�H�Q�W-�V�S�H�F�L�I�L�F���D�V�V�H�V�V�P�H�Q�W�V���R�U���U�H�F�R�P�P�H�Q�G�D�W�L�R�Q�V���W�R���D�L�G���F�O�L�Q�L�F�D�O���G�H�F�L�V�L�R�Q���P�D�N�L�Q�J�´��(Kawamoto et al., 
2005, 765). CDSS aids in clinical decision making through analysis of patient-specific information in 
�³�F�R�P�S�D�U�L�V�R�Q�� �Z�L�W�K�� �D�Q�� �H�[�S�H�U�W�� �N�Q�R�Z�O�H�G�J�H�� �E�D�V�H�´��(Bose, 2003, 62). CDSS can provide healthcare 
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professionals with such services as access to clinical guidelines, computer assisted diagnosis, drug 
dosing and prescription and electronic reminders (Nicolini et al., 2008). Hence effective data mining 
through CDSS is one of the important tools to acquire and operationalize healthcare knowledge (Abidi 
et al., 2005).  
 
Distributed, explicit or tacit, knowledge form the basis for decisions in healthcare (Nicolini et al., 2008). 
As such the management of knowledge is paramount in the context of a healthcare delivery 
organization. Healthcare professions face a dilemma as there has been an revolutionary increase in 
clinical knowledge but still healthcare processes have not been able to utilize and incorporate these 
available knowledge when and where it is required (Gray and de Lusignan, 1999, Nicolini et al., 
2008). Creating electronic repositories to facilitate the management of both tacit and explicit 
knowledge of healthcare professionals in the form of articles, guidelines, clinical protocols etc., have 
been referred to as paramount to adoption of knowledge management in healthcare delivery (Nicolini 
et al., 2008, Plaice and Kitch, 2003, Wales, 2005).  
 
CDSS would hence have to provide a synergy between knowledge procurement (data mining) and 
utilization of the knowledge in decision making both through its functional and architectural 
specifications (Abidi, 2001). Kawamoto et al. (2005) conclude after their study of identifying features 
of clinical decision support systems critical for improving clinical practice, that features very important 
for healthcare professionals to adopt and use are: provide decision support automatically as part of 
clinician workflow, deliver decision support at the time and location of decision making, provide 
actionable recommendations, and use a computer to generate the decision support. 
 
CDSS does not necessarily stop there, CDSS usage provide data for operational and administrative 
decisions that are stored in data warehouses and can be accessed later for utilization review, cost 
evaluation and performance evaluation. 
 
Knowledge Management practices in particular CDSS can facilitate the practice of evidence based 
medicine (Bose, 2003, Jadad et al., 2000). In combination with electronic repositories CDSS can 
provide the framework to achieve evidence based healthcare (Wales, 2005). These practices in itself 
will not be enough and will have ineffective unless they are included in the clinical workflow 
(Kawamoto et al., 2005). Frize et al. (2005) has noted that though the transition from using traditional 
decision practices to CDSS is a complex and arduous process, the transition did allow the physicians 
to better predict certain outcomes. Patkar et al. (2006) after their study on evaluation of CDSS for the 
triple assessment in breast cancer care, has suggested that use of CDSS may result in improved 
compliance with evidence-based practice guidelines. Hence, it is proposed that:  
 
Proposition 3: The adoption and use of clinical decision support systems will be positively related to 
the practice of evidence-based medicine.  

3.4 Contingency factors 

Lee and Choi (2003) have discussed about how KM factors (enablers) affect the outcome of KM 
processes. They also posit that managers might have to trade-off between the different KM enablers 
to achieve optimal performance. Becerra-Fernandez and Sabherwal (2001) in their research found 
that a contingency framework had considerable support in trying to access the appropriateness of KM 
processes. 
 
In similar stead, contingency theory states that there exist important situational influences that 
distinguish between contexts and provides alternative to universal principles of management while 
studying a phenomenon (Ambrose, 2000, Zeithaml et al., 1988). An aspect of contingency as 
identified by Zeithaml is the identification and grouping of contingency variables (Zeithaml et al., 
1988). Ambrose (2000) provides an important contribution on contingency variables to the aspects of 
clinical decision making.  
 
We identify four primary contingency factors that affect the impact of KM practices on healthcare 
delivery �± physician characteristics, ailment characteristics, organizational IT infrastructure and 
organizational characteristics.  
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3.4.1 Physician characteristics 

�$�� �3�K�\�V�L�F�L�D�Q�¶�V�� �W�H�F�K�Q�L�F�D�O�� �V�N�L�O�O�V���� �W�U�D�L�Q�L�Q�J���� �H�[�S�H�U�L�H�Q�F�H�� �Z�L�O�O�� �D�I�I�H�F�W�� �W�K�H�� �F�O�L�Q�L�F�D�O�� �S�U�R�E�O�H�P�� �V�R�O�Y�L�Q�J�� �S�D�U�D�G�L�J�P��
adopted (Ambrose, 2000)�����$���S�K�\�V�L�F�L�D�Q�¶�V���S�U�H�Y�L�R�X�V���H�[�S�H�U�L�H�Q�F�H���D�Q�G���W�U�D�L�Q�L�Q�J�����Z�K�L�F�K���F�D�Q���W�\�S�L�F�D�O�O�\���W�D�N�H���D��
mentor-apprentice route, will have an effect on their usage of KM practices (Liebowitz, 2007). In 
similar stead Ryu et al. (2003) �V�W�D�W�H�� �W�K�D�W�� �D�� �S�K�\�V�L�F�L�D�Q�¶�V�� �V�X�E�M�H�F�W�L�Y�H�� �Q�R�U�P�V�� �K�D�Y�H�� �D�Q�� �H�I�I�H�F�W�� �R�Q�� �W�K�H�L�U��
knowledge sharing behaviour.  
 
Hence it is proposed that:  
 
Proposition 4: A physician�¶s previous experience with KM practices will have a positive affect on his 
adoption and use of KM practices. 

3.4.2 Ailment characteristics 

Ailments, the patients present themselves with, can be characterized in terms of complexity of the 
symptoms and urgency of treatment (Ambrose, 2000). Combinations of these factors lead the 
healthcare delivery organization making choices towards adoption of KM tools and putting their focus 
on specific performance measures. Hence, it is proposed that: 
 
Proposition 5: Complexity of the symptoms and urgency of treatment will have a role on the choice of 
KM practices.  

3.4.3 Organizational IT infrastructure 

The importance of IT infrastructure for the implementation and success of KM initiatives have been 
well accepted in the literature (Junnarkar and Brown, 1997, Kruger and Johnson, 2010, Sher and Lee, 
2004). In healthcare also IT infrastructure has been considered the groundwork for the 
implementation of KM practices and tools (Cain et al., 2005, Davis et al., 2009, Gray and de 
Lusignan, 1999) 
 
Hence, it is proposed that:  
 
Proposition 6: Higher level of IT infrastructure and support would be positively related to the adoption 
and implementation of EMRs and CDSS. 

3.4.4 Organizational processes 

Implementation of KM in healthcare delivery organizations is dependent on leadership, culture, HRM 
practices and IT infrastructure and skills that promote KM (Sensky, 2002, Bali et al., 2005). Similarly, 
organizations operating procedures and policies also impact the use of KM methods and tools.  
 
But Addicott et al. (2006) have found that excessive legitimization and formalization of networks 
create disruptions in knowledge sharing. Similarly, singular focus on CoPs and social networks can 
�O�H�D�G�� �W�R�� �W�K�H�� �³�Q�R�Q-�V�S�U�H�D�G�´�� �R�I�� �N�Q�R�Z�O�H�G�J�H�� �W�K�H�V�H�� �S�U�R�Y�L�G�H���� �J�L�Y�H�Q�� �V�W�U�R�Q�J�� �V�R�F�L�D�O�� �D�Q�G�� �F�R�J�Q�L�W�L�Y�H�� �E�R�X�Q�G�D�U�L�H�V��
(Ferlie et al., 2005). Hence, it is proposed that:  
 
Proposition 7: Involvement in social practices of knowledge acquisition and sharing would be negative 
effect, if such practices were to be excessively formalized.  

4. Case study �± KM practices at a large public hospital 

This section provides an excerpt from a case study conducted at a large public hospital in Thailand, 
where we tried to explore the KM practices and how they impact healthcare delivery and in particular 
patient care.  
 
The hospital was a 500 bed tertiary level public hospital. It was part of 9 hospitals that were governed 
by a local government body. The hospital employed more than 850 healthcare professional and has a 
total employee count of around 1,600. We collected data for the case study using personal interviews, 
document reviews and through observations. In the sections below, we discuss some of our findings.  
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Knowledge acquisition and sharing 
 
Physicians and other healthcare professionals noted that continued education to keep in touch with 
the most updated information and evidence played a very important role in their professional life. 
While they mentioned different pathways to acquiring and sharing knowledge amongst them, there 
was a definite preference for informal and social practices for sharing knowledge.  
 
Almost all physicians and other professionals at the hospitals were members of discipline based 
professional associations that provided them with regular opportunities to interact with peers. In many 
cases it was mandatory to attend seminars, conferences and training programs organized by the 
professional associations to maintain membership. In most departments in the hospital there was a 
departmental budget to sponsor physicians and other professionals to attend such conferences and 
seminars, but in many cases the physicians choose to attend on their own accord or had external 
sponsors.  
 
Physicians mentioned casual meetings such as coffee breaks and lunches as important for 
knowledge sharing. They stressed that provided the right kind of environment exists, these provide 
the opportunity for instant feedback and clarification from peers. We observed that within the hospital 
some departments put an emphasis to build up camaraderie and trust amongst the physicians to 
facilitate such informal exchange of knowledge.  
 
As such, we found support for Proposition P1 that involvement in social learning practices will have a 
positive effect on the practice of evidence-based medicine. 
 
Almost all physicians and other professionals at the hospital agreed that correct and complete patient 
information, when maintained in a repository improves healthcare delivery. The case study hospital 
dealt with a large number of patients (on average the hospital has around 500,000 out-patients and 
15,000 inpatients per year) and getting access to patient records in short periods of time improves 
patient care. Right now, although the information system that the hospital uses, has implemented 
electronic medical records, it is still not fully paperless and physicians presently use paper-based 
forms to record their observations. These paper-based forms are later scanned and uploaded into the 
repository. Although the physicians did not agree that using EMRs would affect physician-patient 
communication, it was not possible to evaluate Proposition 2, as the EMR used at the hospital was 
not entirely paperless.  
 
Knowledge assimilation and application  
 
We saw two main methods in which physicians applied evidence based medicine. One was to 
incorporate patient specific assessments and recommendations from the different IT systems in their 
clinical decision-making, and second was to try and follow specific evidence-based clinical protocols 
and guidelines while treating certain ailments. Both these methods presented challenges. 
Incorporating patient specific assessments and recommendations were not easy because the 
physicians did not necessarily at all times had access to the different IT systems that contained such 
information, due to lack of IT system integration. In case of clinical protocols and guidelines, many 
physicians were of the opinion that these either in many cases were simple or did not reflect the most 
current and updated evidence available.  
 
Furthermore, we did not see evidence based decision making as being a part of the clinical workflow 
as of now. With updating of the clinical workflow and also with IT systems integration in the future, 
such processes might be possible. Hence, due to the lack of CDSS in the case study hospital, it was 
not possible to evaluate Proposition 3 that the adoption and use of CDSS will be positively related to 
the practice of evidence-based medicine.  
 
Physician characteristics 
 
We found support for Proposition 4 as physicians in the hospital agreed to the fact that previous 
experience helps in adoption of KM practices. They also emphasised the role of appropriate training 
in helping to adopt KM practices, especially IT systems. Furthermore, physicians noted that attitude 
towards knowledge sharing is also very important. Many physicians stated that they choose to work in 
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the hospital because it promoted a culture wherein senior physicians took an active role in guiding 
less experienced physicians. 
 
Ailment characteristics 
 
Physicians agreed that the ailment that the patient presents himself with, will be an important factor in 
deciding the decision making process selected, For example, for patients that present themselves in 
emergency department the treatment plan chosen by physicians are mostly from experience, as these 
decision are taken in very short periods of time. Similarly, for complex cases the clinical protocols are 
mostly not enough and physicians have to normally consult with other physicians or source of 
information to get more clarifications before any clinical decisions are being made. Hence from the 
case study, we found some support for Proposition 5. 
 
IT infrastructure 
 
The hospital top management was eager to embrace IT in hospital operations, and hence investment 
was made to adopt and implement IT systems for different departments. While this laid the 
groundwork to adopt KM practices, there was not enough integration of the different IT systems to 
allow for smooth information flow across the different departments.  
 
Hence, though we find support for Proposition 6 that higher level of IT infrastructure and support 
would be positively related to the adoption and implementation of EMRs and CDSS, IT infrastructure 
alone is not enough. Appropriate integration of IT systems is an important aspect as well. 
 
Organizational processes 
 
Due to accreditation and quality management requirements, there exist in the hospital various formal 
committees, which were important for sharing knowledge. For example, in the hospital several 
�³�3�D�W�L�H�Q�W�� �&�D�U�H�� �7�H�D�P�V�� ���3�&�7���´���� �P�D�Q�\�� �P�X�O�W�L�G�L�V�F�L�S�O�L�Q�D�U�\���� �Z�H�U�H�� �F�R�Q�V�W�L�W�X�W�H�G�� �I�R�U�� �S�D�U�W�L�F�X�O�D�U�� �D�L�O�P�H�Q�W�V�� �D�Q�G��
activities. Amongst other things, the PCT teams are normally responsible for revising or drafting 
evidence based clinical protocols/guidelines and conducting Risk Analysis. Although these PCT 
teams were formal, there were no clear personal benefits and rewards for physicians to be part of the 
team. Physicians acknowledged the positive impact of the PCT teams on patient care and in 
knowledge sharing between the team members. As such we could not find enough support for 
Proposition 7 that knowledge acquisition and sharing would be negatively effected, if social practices 
of knowledge sharing were to be excessively formalized.  

5. Summary and further research  

Through literature analysis and a case study, this paper had sought to develop and evaluate a 
contingency based framework to understand the impact of KM practices in healthcare delivery, 
especially on evidence based medicine and interpersonal care.  
 
The adoption of EMRs can impact the efficiency of healthcare delivery in terms of capturing and 
sharing patient data among the different caregivers. The adoption of CDSS and involvement in social 
learning practices, such as networks and CoPs, can have an impact on the adoption of evidence-
based guidelines, and evidence based decision-making process by physicians. This though would be 
contingent on whether the physicians have had previous experience in these practices or whether the 
healthcare delivery organizations provide supporting policies for these practices.  
 
Administrators in healthcare delivery organizations have to be mindful that adoption of KM practices 
would be dependent on leadership, IT infrastructure (and integration) and supporting policies in HRM. 
As physicians within healthcare delivery organizations normally gain experience through a mentor-
apprentice route, an organizational culture that promotes and rewards such behaviour would be 
beneficial.  
 
In this paper our propositions were mostly derived from the literature, but further hermeneutic 
research may be needed to develop constructs with clear conceptual definitions. Furthermore 
different countries have very specific healthcare environment and context, and might require need 
further exploration. 
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Also in this paper we have primarily focused on clinical effectiveness and patient care. Future 
research may want to explore more on the other aspects of healthcare delivery such as patient 
satisfaction, perceived service quality, and efficiency and utilization measures in the areas of cost.   

References 
Abalos E, Carroli G & Mackey MaE. (2005) The tools and techniques of evidence-based medicine. Best Practice 

& Research Clinical Obstetrics & Gynaecology 19: 15-26. 
Abidi SSR. (2001) Knowledge management in healthcare: towards 'knowledge-driven' decision-support services. 

International Journal of Medical Informatics 63: 5-18. 
Abidi SSR, Yu NC & Curran J. (2005) A knowledge creation info-structure to acquire and crystallize the tacit 

knowledge of health-care experts. IEEE Transactions on Information Technology in Biomedicine 9: 193-
204. 

Addicott R, McGivern G & Ferlie E. (2006) Networks, Organizational Learning and Knowledge Management: 
NHS Cancer Networks. Public Money and Management 26: 87-94. 

Alhashem AM, Alquraini H & Chowdhury RI. (2011) Factors influencing patient satisfaction in primary healthcare 
clinics in Kuwait. International Journal of Health Care Quality Assurance 24: 249-262. 

Ambrose PJ. (2000) Electronic information intermediation and knowledge-intensive work processes: An 
exploratory study in the clinical decision-making context. United States -- Illinois: Southern Illinois University 
at Carbondale. 

Bali RK, Dwivedi A & Naguib R. (2005) Issues in Clinical Knowledge Management: Revisiting Healthcare 
Management. In: Bali RK (ed) Clinical Knowledge Management: Opportunities and Challenges. Hershey, 
PA: Idea Group Publishing, 1-10. 

Becerra-Fernandez I & Sabherwal R. (2001) Organizational Knowledge Management: A Contingency 
Perspective. Journal of Management Information Systems 18: 23-56. 

Blumenthal D. (1999) Health care reform at the close of the 20th century. New England Journal of Medicine 340: 
1916-1920. 

Bose R. (2003) Knowledge management-enabled health care management systems: capabilities, infrastructure, 
and decision-support. Expert Systems with Applications 24: 59-71. 

Brice A & Gray M. (2003) Knowledge is the enemy of disease. Available at: 
http://www.cilip.org.uk/publications/updatemagazine/archive/archive2003/march/update0303b.htm. 

Burns LR & Wharton School Colleagues. (2002) The Health Care Value Chain Producers, Purchasers, and 
Providers, San Francisco, CA.: Jossey-Bass. 

Cain TJ, Rodman RL, Sanfilippo F & Kroll SM. (2005) Managing Knowledge and Technology to Foster Innovation 
at The Ohio State University Medical Center. Academic Medicine 80: 1026-1031. 

Campbell SM, Roland MO & Buetow SA. (2000) Defining quality of care. Social Science & Medicine 51: 1611-
1625. 

Chen C-J & Huang J-W. (2009) Strategic human resource practices and innovation performance -- The mediating 
role of knowledge management capacity. Journal of Business Research 62: 104-114. 

Conner M. (2001) Developing network-based services in the NHS. International Journal of Health Care Quality 
Assurance 14: 237-244. 

Dagger T, Sweeney J & Johnson L. (2007) A Hierarchical Model of Health Service Quality: Scale Development 
and Investigation of an Integrated Model. Journal of Service Research : JSR 10: 123. 

Davenport TH & Glaser J. (2002) Just-in-Time Delivery Comes to Knowledge Management. Harvard Business 
Review: 5. 

Davenport TH & Prusak L. (1998) Working Knowledge, Boston: Harvard Business Schol Press. 
Davis K, Doty MM, Shea K & Stremikis K. (2009) Health information technology and physician perceptions of 

quality of care and satisfaction. Health Policy 90: 239-246. 
Donabedian A. (1988) The quality of care. How can it be assessed? JAMA: The Journal of the American Medical 

Association 260: 1743-1748. 
Dwivedi AN, Bali RK & Naguib RNG. (2005) Implications for Healthcare Knowledge Management Systems: a 

case study. Engineering in Medicine and Biology Society, 2005. IEEE-EMBS 2005. 27th Annual 
International Conference of the. 5668-5671. 

Eddy DM. (2005) Evidence-Based Medicine: A Unified Approach. Health Affairs 24: 9-17. 
Edwards N. (2002) Clinical networks: Advantages include flexibility, strength, speed, and focus on clinical issues. 

BMJ 324: 63. 
Esch BM, Marian F, Busato A & Heusser P. (2008) Patient satisfaction with primary care: an observational study 

comparing anthroposophic and conventional care. Health and Quality of Life Outcomes 6. 
Ferlie E, Fitzgerald L, Wood M & Hawkins C. (2005) THE NONSPREAD OF INNOVATIONS: THE MEDIATING 

ROLE OF PROFESSIONALS. Academy of Management Journal 48: 117-134. 
Flood AB, Zinn JS, Shortell SM & Scott WR. (2000) Organizational Performance: Managing for Efficiency and 

Effectiveness. In: Shortell SM & Kaluzny AD (eds) Health Care Management: Organizational Design and 
Behavior. 4th ed. Albany, NY: Delmar. 

Frize M, Yang L, Walker RC & O'Connor AM. (2005) Conceptual framework of knowledge management for 
ethical decision-making support in neonatal intensive care. Information Technology in Biomedicine, IEEE 
Transactions on 9: 205-215. 

http://www.cilip.org.uk/publications/updatemagazine/archive/archive2003/march/update0303b.htm


Electronic Journal of Knowledge Management Volume 10 Issue 1 2012 
 
 

www.ejkm.com 119 ©Academic Publishing International Ltd 
 

Fugate BS, Stank TP & Mentzer JT. (2008) Linking improved knowledge management to operational and 
organizational performance. Journal of Operations Management In Press, Corrected Proof. 

Gabbay J & Le May A. (2004) Evidence based guidelines or collectively constructed "mindlines?" Ethnographic 
study of knowledge management in primary care. BMJ 329: 1013. 

Gabbay J, Le May A, Jefferson H, Webb D, Lovelock R, Powell J & Lathlean J. (2003) A Case Study of 
Knowledge Management in Multiagency Consumer-Informed `Communities of Practice': Implications for 
Evidence-Based Policy Development in Health and Social Services. Health: 7: 283-310. 

Ghosh B & Scott JE. (2007) Effective Knowledge Management Systems for a Clinical Nursing Setting. 
Information Systems Management 24: 73. 

Gill L & White L. (2009) A critical review of patient satisfaction. Leadership in Health Services 22: 8-19. 
Gray JAM & de Lusignan S. (1999) National electronic Library for Health (NeLH). BMJ: British Medical Journal 

319: 1476. 
Guptill J. (2005) Knowledge Management in Health Care. Journal of Health Care Finance 31: 10. 
Heathfield H & Louw G. (1999) New challenges for clinical informatics: knowledge management tools. Health 

Informatics Journal 5: 67-73. 
Hersh WR. (1995) The Electronic Medical Record: Promises and Problems. Journal of the American Society for 

Information Science (1986-1998) 46: 772. 
Hicks N. (1997) Evidence-based Health Care. Bandolier Journal 4. 
Iakovidis I. (1998) Towards personal health record: current situation, obstacles and trends in implementation of 

electronic healthcare record in Europe. International Journal of Medical Informatics 52: 105-115. 
Jadad AR, Haynes RB, Hunt D & Browman GP. (2000) The Internet and evidence-based decision-making: a 

needed synergy for efficient knowledge management in health care. Canadian Medical Association Journal 
162: 362-365. 

Junnarkar B & Brown CV. (1997) Re-assessing the Enabling Role of Information Technology in KM. Journal of 
Knowledge Management 1: 142-148. 

Kawamoto K, Houlihan CA, Balas EA & Lobach DF. (2005) Improving clinical practice using clinical decision 
support systems: a systematic review of trials to identify features critical to success. BMJ 330: 765. 

Kruger CJ & Johnson RD. (2010) Information management as an enabler of knowledge management maturity: A 
South African perspective. International Journal of Information Management 30: 57-67. 

Lathlean J & Le May AE. (2002) Communities of practice: an opportunity for interagency working. Journal of 
Clinical Nursing 11: 394-398. 

Lee H & Choi B. (2003) Knowledge Management Enablers, Processes, and Organizational Performance: An 
Integrative View and Empirical Examination. Journal of Management Information Systems 20: 179-228. 

Li LX & Benton WC. (1996) Performance measurement criteria in health care organizations: Review and future 
research directions. European Journal of Operational Research 93: 449-468. 

Liebowitz J. (2007) The Hidden Power of Social Networks and Knowledge Sharing in Healthcare. In: Bali RK & 
Dwivedi AN (eds) Healthcare Knowledge Management: Issues, Advances, and Successes. New York: 
Springer Science+Business Media, LLC, 104-111. 

Ludwick DA & Doucette J. (2009) Adopting electronic medical records in primary care: Lessons learned from 
health information systems implementation experience in seven countries. International Journal of Medical 
Informatics 78: 22-31. 

Margalit RS, Roter D, Dunevant MA, Larson S & Reis S. (2006) Electronic medical record use and physician-
patient communication: An observational study of Israeli primary care encounters. Patient Education and 
Counseling 61: 134-141. 

McGrath JM, Arar NH & Pugh JA. (2007) The influence of electronic medical record usage on nonverbal 
communication in the medical interview. Health Informatics Journal 13: 105-118. 

Meijboom B, de Haan J & Verheyen P. (2004) Networks for integrated care provision: an economic approach 
based on opportunism and trust. Health Policy 69: 33-43. 

Naidu A. (2009) Factors affecting patient satisfaction and healthcare quality. International Journal of Health Care 
Quality Assurance 22: 366-381. 

Nicolini D, Powell J, Conville P & Martinez-Solano L. (2008) Managing knowledge in the healthcare sector. A 
review. International Journal of Management Reviews 10: 245-263. 

Nilakanta S, Miller L, Peer A & Bojja VM. (2009) Contribution of Knowledge and Knowledge Management 
Capability on Business Processes among Healthcare Organizations. System Sciences, 2009. HICSS '09. 
42nd Hawaii International Conference on. 1-9. 

Nowinski CJ, Becker SM, Reynolds KS, Beaumont JL, Caprini CA, Hahn EA, Peres A & Arnold BJ. (2007) The 
impact of converting to an electronic health record on organizational culture and quality improvement. 
International Journal of Medical Informatics 76: S174-S183. 

Orzano AJ, McInerney CR, Scharf D, Tallia AF & Crabtree BF. (2008) A knowledge management model: 
Implications for enhancing quality in health care. Journal of the American Society for Information Science & 
Technology 59: 489-505. 

Patkar V, Hurt C, Steele R, Love S, Purushotham A, Williams M, Thomson R & Fox J. (2006) Evidence-based 
guidelines and decision support services: a discussion and evaluation in triple assessment of suspected 
breast cancer. British Journal of Cancer 95: 1490-1496. 

Paul DL. (2006) Collaborative Activities in Virtual Settings: A Knowledge Management Perspective of 
Telemedicine. Journal of Management Information Systems 22: 143-176. 



Prantik Bordoloi and Nazrul Islam 
 

www.ejkm.com 120 ISSN 1479-4411 
 

Plaice C & Kitch P. (2003) Embedding knowledge management in the NHS south-west: pragmatic first steps for a 
practical concept. Health Information & Libraries Journal 20: 75-85. 

Ryu S, Ho SH & Han I. (2003) Knowledge sharing behavior of physicians in hospitals. Expert Systems with 
Applications 25: 113-122. 

Sackett DL, Rosenberg WMC, Gray JAM, Haynes RB & Richardson WS. (1996) Evidence based medicine: what 
it is and what it isn't. BMJ 312: 71-72. 

Sensky T. (2002) Knowledge management. Advances in Psychiatric Treatment 8: 387-395. 
Sheffield J. (2008) Inquiry in health knowledge management. Journal of Knowledge Management 12: 160-172. 
Sher PJ & Lee VC. (2004) Information technology as a facilitator for enhancing dynamic capabilities through 

knowledge management. Information &amp; Management 41: 933-945. 
Shortell SM & Kaluzny AD. (2000) Organization Theory and Health Care Management. In: Shortell SM & Kaluzny 

AD (eds) Health Care Management: Organization Design and Behavior. 4th Edition ed. Albany, NY: Delmar. 
Tagliaventi MR & Mattarelli E. (2006) The role of networks of practice, value sharing, and operational proximity in 

knowledge flows between professional groups. Human Relations 59: 291. 
Thomas H. (2003) Clinical networks for doctors and managers. BMJ 326: 655. 
Wales A. (2005) Managing knowledge to support the patient journey in NHS Scotland: strategic vision and 

practical reality. Health Information & Libraries Journal 22: 83-95. 
Wickramasinghe N & Geisler E. (2007) Epistemetrics: Conceptual Domain and Applications of Knowledge 

Management (Km) in Health Care. Management of Engineering and Technology, Portland International 
Center for. 1056-1061. 

Zeithaml VA, Varadarajan PR & Zeithaml CP. (1988) The Contingency Approach: Its Foundations and Relevance 
to Theory Building and Research in Marketing. European Journal of Marketing 22: 37-64. 

 
 



ISSN 1479-4411 121 ©Academic Publishing International Ltd 
Reference this paper as: Hustad, E and Bechina�����$�����$�����³Exploring the Role of Boundary Spanning in Distributed 
Networks of Knowledge�  ́ The Electronic Journal of Knowledge Management Volume 10 Issue 2 (pp121-130, 
available online at www.ejkm.com 

Exploring the Role of Boundary Spanning in Distributed 
Networks of Knowledge  

Eli Hustad 1 and Aurilla Aurelie Bechina 2 
1University of Agder, Kristiansand, Norway 
2Buskerud University College, Kongsberg, Norway  
Eli.Hustad@uia.no 
Aurillaa@hibu.no 
 
Abstract : Knowledge sharing and creation are considered key processes leading to innovation and 
organizational performance. Several organizational initiatives have focused on building communities of practice in 
order to create a platform where employees can share experiences and insights. The focus in this paper is on 
one type of network structure, termed distributed networks of knowledge (DNoK). The success of such practices 
is deeply linked to whether or not formalization of the networks can hamper their knowledge creation and 
creativity. The role of leadership has been extensively discussed in the setting of communities of practice. 
However, this paper intends to shed new light on the topic by exploring the boundary management perspective in 
order to enable knowledge sharing and creation within this specific context of DNoK. To this end, we have 
examined the role of leadership styles in different DNoKs in a multinational firm. 
 
Keywords: leadership style, distributed networks of knowledge, communities of practice, knowledge creation, 
boundary spanning role, boundary management 

1. Overview  

Today, there is growing recognition among academics and practitioners that innovation capability and 
organizational performance can be stimulated by fostering knowledge sharing and creation in 
communities of practice (CoPs) (Brown & Duguid 2001; Lave & Wenger 1991). The CoP concept 
involves self-organizing groups that emerge naturally and consist of individuals conducting practice-
related tasks. The members of CoPs usually share the same interests or problems. They aim to rely 
on synergies and expertise by interacting with each other. A CoP is seen as a good way to foster 
innovation capability by allowing members to share their knowledge.  
 
There have been several organizational initiatives focused on building CoPs within an organization in 
order to create a platform where employees can share experiences and insights. Organizations have 
encouraged this type of interaction based on the use of information communication technology (ICT) 
as a means to cut the cost of face-to-face meetings and to reduce the time consumption of travelling.  
 
CoPs have primarily emerged as a spontaneous phenomenon in most organizations; however, 
research studies indicate the need for implementation mechanisms in order to nurture and sustain 
such groups of people (Ahn et al. 2005; Koh & Kim 2004). To create a synergetic community, it is 
important to understand the different typologies of the group. Although CoPs might share some 
common features, there are other characteristics�² such as the purpose of the group, the geographical 
location, and the organizational climate�² that might create specificity in the group.  
 
The present paper focuses on one type of network structure, termed a distributed network of 
knowledge (DNoK). This network structure constitutes an inter-community assembly consisting of 
multiple co-located communities where participants belong to both the co-located community and the 
distributed network. The knowledge-sharing process in these networks usually occurs between 
dispersed participants. Within an organization, DNoKs typically consist of weaker ties linking 
geographically dispersed individuals across an organization, where the individuals are working on 
similar tasks using a similar base of knowledge (Granovetter 1973). Establishment of a knowledge-
sharing DNoK is usually based on the use of not only traditional communication tools such as phones, 
teleconferencing, and faxing, but also of videoconferencing, e-mail, chat systems, blogs, intranets, 
and other online collaboration tools.  
 
�7�K�H�� �F�R�Q�F�H�S�W�� �R�I�� �³�P�D�Q�D�J�L�Q�J�´ organizational groups like CoPs and DNoKs seems to be somewhat 
paradoxical, given that the most important characteristics of such communities are that they are 
emerging, self-organizing groups that develop over time and are built on trust and personal 
relationships (e.g. Brown & Duguid 1991; Lave & Wenger 1991). Often, their existence and 
interactions are spontaneous and beyond the scope of the control mechanisms of the formal 
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organizations; hence, they have to be distinguished from project teams, which are goal and deadline 
oriented (Wenger & Snyder 2000). However, several business managers and researchers have 
recently realized a need to embed �³�F�R�P�P�X�Q�L�W�L�H�V���R�I���S�U�D�F�W�L�F�H�´ as a proactive knowledge management 
initiative by cultivating them as the core of the knowledge management strategy (Wenger et al. 2002). 
In this sense, the concept itself is und�H�U�J�R�L�Q�J���D���F�K�D�Q�J�H�����R�Q�F�H���F�R�Q�V�L�G�H�U�H�G���D���³�S�X�O�O���´ informal knowledge 
initiative on the part of the employees; �L�W���L�V���Q�R�Z���F�R�Q�V�L�G�H�U�H�G���P�R�U�H���R�I�� �D���³�S�X�V�K���´ formalized knowledge 
initiative that stems fr�R�P���W�K�H���P�D�Q�D�J�H�P�H�Q�W�¶�V���V�W�U�D�W�H�J�\���D�J�H�Q�G�D�����7�K�H�U�H�I�R�U�H�����L�W���L�V���L�P�S�R�U�W�D�Q�W���W�R���X�Q�G�H�U�V�W�D�Q�G��
the role of leadership in the building and the sustainability of CoPs, and more specifically a DNoK. In 
particular, a distributed setting is challenging, since different professional cultures and attitudes are 
present.  
 
Considering that innovation usually occurs at the boundaries between disciplines or business units, 
there is a need to investigate further the potential of knowledge flow across professional boundaries, 
as well as the challenges of such a movement (Carlile 2004). The group structure, interaction, and 
relationships among people across boundaries of a distributed network need to be redefined by 
applying boundary spanning principles. Boundary spanning involves activities that occur at the 
internal or external boundaries of organizations. The main challenge in this regard has to do with the 
need to find adequate leaders who are able to bring people together across traditional boundaries and 
convince those who are separated in terms of location, division, or function to share knowledge and 
contribute to a lasting working relationship (Ansett 2005; Stanton & Stam 2003). 
 
Our research study aims to illuminate how to DNoKs can be cultivated and facilitated, thereby 
enabling them to share and create knowledge. The objective of our work is to find appropriate 
responses to the following two research questions:  
 
RQ1: How can organizations manage distributed networks of knowledge to ensure effective 
knowledge sharing and knowledge creation?  
 
RQ2: How should the role of a facilitator within a distributed network of knowledge act to stimulate the 
participants to share and create knowledge across boundaries? 
 
To answer these questions, we intend to explore the boundary management perspective in order to 
obtain a better understanding of network building and how to sustain such networks over time. More 
specifically, we aim to investigate the role and the style of the boundary spanner in cultivating DNoKs. 
 
To this end, we investigated leadership styles in different distributed networks of knowledge at the 
Norway headquarters of a small multinational company. The firm operates in the marine insurance 
industry. We utilize the perspective of boundary spanning to explain our findings.  
 
The paper is organized as follows. Section two focuses on the concept of DNoK and knowledge 
sharing across boundaries. Section three provides an overview of the boundary spanner�¶�V role, as 
well as its relevance for DNoKs. Section four presents the case study and its results. In section five, 
we discuss our findings and finally, in section six, we provide our conclusion and the implications of 
the research.  

2. Sharing knowledge across boundaries and the concept of DNoK 

Due to the current changing business environment, organizations are facing the challenges of global 
competitiveness. The quest for competitiveness and sustainability has led to the recognition of 
innovation as a vital ingredient for survival and profitability in the knowledge-based economy. 
Knowledge is seen by many as a key source of competitive advantage and innovation within 
organizations. 
 
In order to cope with such challenges, organizations need to be able to manage highly distributed, 
diversified knowledge. Companies understanding the need to harness knowledge are aware that it is 
crucial to create a work environment that fosters knowledge sharing mechanisms and learning 
capabilities within and across organizations. It is also recognized that knowledge sharing and learning 
mechanisms are highly complex processes to promote in the organization (Allix 2003). With the 
realization of the value of knowledge and learning, organizations have begun looking at how to 
increase organizational knowledge to gain competitiveness (Husted & Michailova 2002; Michailova & 
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Gupta 2005). An important ingredient of a rounded knowledge management initiative is the 
application of the concept of the community of knowledge where people share expertise and insights. 
 
A broad typology of communities has emerged, ranging from epistemic communities (Haas 1992) to 
communities of practice (Wenger & Snyder 2000) and strategic communities (Storck & Hill 2000).  
 
Several research studies highlighted the benefits and drawbacks of building communities of practice 
in order to foster knowledge sharing within the context of a related discipline or within an organization. 
However, there is still a need to investigate the challenges in bringing people across boundaries, 
separated by locations and having different expertise in a multinational company. 
 
For the purpose of this paper, we will use the term distributed network of knowledge (DNoK), which 
we define as �³�D�� �I�O�H�[�L�E�O�H�� �J�U�R�X�S�� �R�I�� �S�U�R�I�H�V�V�L�R�Q�D�O�V�� �D�Q�G�� �H�[�S�H�U�W�V�� �R�S�H�U�D�W�L�Q�J�� �L�Q�� �D�� �J�H�R�J�U�D�S�K�L�F�D�O�O�\�� �G�L�V�S�H�U�V�H�G��
context, sharing common interests and experiences related to business topics, using a suitable 
�F�R�Q�W�H�[�W�����µ�E�D�¶�����I�R�U���W�K�H�L�U���N�Q�R�Z�O�H�G�J�H���D�F�W�L�Y�L�W�L�H�V�����W�K�H�U�H�E�\���E�X�L�O�G�L�Q�J���D���F�R�P�P�R�Q���V�W�R�U�H���R�I�� �N�Q�R�Z�O�H�G�J�H���D�L�P�L�Q�J���W�R��
achieve learning and innovation��� ́ 
 
�7�K�H���G�H�I�L�Q�L�W�L�R�Q���L�V���J�U�R�X�Q�G�H�G���L�Q���:�H�Q�J�H�U�¶�V��(1998) work, and the concept of �³ba� ́is adopted from Nonaka 
and Konno (1998), which symbolizes a shared space�² physical and/or virtual�² of emerging 
relationships and provides a platform for knowledge creation.   
 
Within a multinational organization, knowledge is likely to be more dispersed according to the number 
of locations represented. Thus, a multinational context is challenging for knowledge sharing and 
creation within distributed networks of knowledge (Barrett et al. 2004). The participants of these 
networks are located in different geographical business offices, and they are dependent on ICT to 
sustain a relationship and for performing knowledge activities. The development of a sense of mutual 
accountability to the group may be hindered because its dispersed nature may prevent the 
�F�R�P�P�X�Q�L�W�L�H�V�¶���P�H�P�E�H�U�V���I�U�R�P���V�S�R�Q�W�D�Q�H�R�X�V�O�\���D�Q�G���I�U�H�T�X�H�Q�W�O�\���L�Q�W�H�U�D�F�Wing on a regular basis (Finholt et al. 
2002)�����7�K�L�V���P�D�\���D�I�I�H�F�W���W�K�H���J�U�R�X�S�¶�V���D�E�L�O�L�W�\���W�R���G�H�Y�H�O�R�S���W�K�H���Q�H�F�H�V�V�D�U�\���G�H�J�U�H�H���R�I���W�U�X�V�W�����F�R�P�P�L�W�P�H�Q�W�����D�Q�G��
respect (Orlikowski 2002). Thus, the facilitators of these networks have a challenging task in building 
strong community relationships and sustainable networks.  

3. The role of the boundar y spanner in distributed networks of knowledge 

The term boundary often has negative connotations, as it conveys limitations and lack of access 
(Wenger 2000). However, a boundary interaction is usually an experience of being exposed to a 
foreign competence, which enhances learning. Therefore, a potential boundary represents both a 
source of and a barrier to innovation (Carlile 2002). Boundaries can enhance creativity when radical 
new insights arise from different perspectives. On the other hand, the dark side of boundaries is that 
they can cause breakdowns in group relations because of fragmentation, misunderstandings, and 
disconnection. For instance, managing relationships in social work practice can present many 
challenges to professional boundaries (Stanton & Stam 2003). 
 
Boundary spanners have different roles, �D�F�W�L�Q�J���D�V���³�R�U�J�D�Q�L�]�D�W�L�R�Q�D�O���W�U�D�Q�V�O�D�W�R�U�V�´ or intermediates (Brown 
& Duguid 1998). Furthermore, boundary spanners in units with complex tasks may act as 
�³�F�R�P�P�X�Q�L�F�D�W�L�R�Q���V�W�D�U�V�´��(Tushman 1977); they are contacted frequently because they are perceived to 
have work-�U�H�O�D�W�H�G�� �H�[�S�H�U�L�H�Q�F�H���� �,�Q�� �D�G�G�L�W�L�R�Q���� �W�K�H�V�H�� �³�V�W�D�U�V�´��seem to have significantly more 
�F�R�P�P�X�Q�L�F�D�W�L�R�Q�� �V�N�L�O�O�V�� �W�K�D�Q�� �³�Q�R�Q-stars,�  ́ since they establish both internal networks inside the 
corporation and external contacts outside the organizational boundaries.  
 
Individuals who occupy boundary spanning roles also facilitate the communication and sharing of 
expertise by linking groups who are separated in terms of location, division, or function (Levina & 
Vaast 2005; Pawlowski & Robey 2004). Thus, we see leaders or facilitators of DNoK acting in 
boundary-spanning roles in an attempt to connect participants across divisions and geographical 
locations in a multinational organization. Boundary-spanning roles constitute one means for 
innovative organizations to deal with the necessity of cross-boundary communication. These roles 
�H�Y�R�O�Y�H�� �L�Q�� �W�K�H�� �R�U�J�D�Q�L�]�D�W�L�R�Q�¶�V�� �F�R�P�P�X�Q�L�F�D�W�L�R�Q�� �Q�H�W�Z�R�U�N�� �W�R�� �I�X�O�I�L�O�O�� �W�K�H�� �H�V�V�H�Q�W�L�D�O�� �I�X�Q�F�W�L�R�Q�� �R�I�� �O�L�Q�N�L�Q�J�� �W�K�H��
�R�U�J�D�Q�L�]�D�W�L�R�Q�¶�V�� �L�Q�W�H�U�Q�D�O�� �Q�H�W�Z�R�U�N�� �W�R�� �H�[�W�H�U�Q�D�O�� �V�R�X�U�F�H�V�� �R�I�� �L�Q�I�R�U�P�D�W�L�R�Q��(Tushman 1977). Boundary 
spanners, however, may experience conflicts and stress because difficult negotiations at a boundary 
may lead to marginalization and burnout in the workplace. Furthermore, it can be difficult to find 
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individuals willing to perform these roles, as they are expected to be sensitive to social signs 
(Caldwell and O'Reilly 1982, cited in Levina & Vaast 2005). 
 
A boundary practice represents activities for taking care of interactions across different boundaries 
within organizations. In distributed settings, this could be urgent for obtaining integration across 
geographically dispersed offices and departments. For instance, cross-disciplinary projects may be 
efficient boundary practices where participants from various communities contribute knowledge from 
different practices and offices. Facilitators of DNoKs would typically take part in boundary practice 
activities to connect participants from across different geographical locations and functions of a 
multinational company. Thus, to succeed, they would benefit from having competency related to the 
most challenging boundaries within a particular organizational and/or networking context.  

4. Case illustration and results 

In this section, we firstly give a description of the research site and the method applied in this study. 
Secondly, we present key findings related to the DNoKs identified and important boundary spanning 
roles that are crucial for the cultivation and sustainability of the networks.  

4.1 Research context and methodological approach 

Insure (pseudonym) is a small multinational firm operating in the marine insurance industry. After an 
organizational merger between departments from two other companies, today Insure has three 
different business divisions that provide claims handling and underwriting activities for ship owners 
(P&I division), the hull and machinery market (Marine division), and the oil and gas industry (Energy 
division). With offices in ten different locations in Europe, Asia, and America, Insure has 
approximately 350 employees comprising a number of knowledge disciplines, e.g., lawyers, financial 
and maritime experts, engineers, IT specialists, and knowledge managers. In addition, numerous 
correspondents worldwide assist Insure with their local expertise.  
 
A central objective in Insure has been to ensure the integration of knowledge across �W�K�H���F�R�P�S�D�Q�\�¶�V��
geographically dispersed locations. This has involved integration and optimal utilization of the overall 
organizational expertise across the company. Community- and team-building initiatives are highly 
prioritized. 
 
In total, 35 open-ended interviews were conducted in five different locations of the company. In 
addition, field observations and document analysis were carried out. Several DNoKs were identified 
and categorized during this examination. Members of these networks had dissimilar professional 
backgrounds, belonged to different business units and functions, were situated in different 
geographical locations, and participated in temporary project teams. These networks interweaved and 
interacted with each other across various boundaries, independent of the formal organizational chart. 
Some of the networks had stable compositions of members over time; while others were more ad hoc 
and fluid in terms of their discussion themes, purpose, and composition of members. The 
management encouraged a culture of networking by connecting experts through both media-
supported professional events and social face-to-face meetings. In situations where urgent topics 
needed attention from specialis�W�V�����V�R�P�H���P�D�Q�D�J�H�U�V���R�F�F�D�V�L�R�Q�D�O�O�\���³�S�X�V�K�H�G�´ the establishment of ad hoc 
distributed networks.  
 
The process of data collection and analysis proceeded in iterative circles following norms of 
interpretivism and hermeneutics (Klein & Myers 1999; Walsham 2006). When new and surprising 
themes emerged, these were further explored and analyzed. Hence, the interview guides became 
more narrowly focused over time and boundary practices and boundary spanning roles were 
examined more carefully. All the interviews were digitally recorded and fully transcribed. The empirical 
material was further systemized, reduced, and categorized (Miles & Huberman 1994). Finally, the 
themes were interpreted by utilizing existing theoretical concepts within the literature. For instance, 
we employed the concepts of communities of practice, cultivation, and boundary management in 
combination with our empirical findings to obtain a broader understanding of the impact of boundary 
spanning in DNoKs.   

4.2 Categories of DNoPs 

Several distributed networks of knowledge were identified during the investigation. Findings from the 
case study demonstrated different characteristics of the identified networks and made it possible to 
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divide the networks into three main categories: 1) problem-solving networks; 2) business 
improvement networks; and 3) innovation networks (Table 1).  
 
Problem-solving networks are DNoPs that consist of expert groups providing resources in terms of 
help-desk functions, where participants of the network support their colleagues by providing special 
advice related to particular business problems. Participating in this kind of network ensures 
�F�R�O�O�D�E�R�U�D�W�L�Y�H���O�H�D�U�Q�L�Q�J���D�P�R�Q�J���W�K�H���Q�H�W�Z�R�U�N�¶�V���S�D�U�W�L�F�L�S�D�Q�W�V�����7�K�H���F�R�Q�W�U�D�F�W���F�R�Q�V�X�O�W�D�Q�F�\ network in Insure is 
an example of a problem-solving network. Such networks contribute to the organization by building 
expertise through the experiences from different problem-solving processes. This particular network 
has contributed to strengthening the �F�R�P�S�D�Q�\�¶�V��competence in marine law and ensuring positive 
learning outcomes in the organization. Other networks have been announced on the �F�R�P�S�D�Q�\�¶�V��
intranet, allowing employees across the organization to become aware of the expert networks and 
learn who to contact when complex business problems arise. 
 
Prior research has also identified networks belonging to this type of category. Andriessen (Andriessen 
2005) discusses archetypes of communities and mentions �W�K�H�� �³�S�U�R�E�O�H�P�� �V�R�O�Y�L�Q�J�� �F�R�P�P�X�Q�L�W�\�´�� �D�V�� �D��
community consisting of a larger number of geographically dispersed employees of the same 
discipline who interact across inter-�R�U�J�D�Q�L�]�D�W�L�R�Q�D�O�� �E�R�X�Q�G�D�U�L�H�V���� �7�K�H�� �Q�H�W�Z�R�U�N�¶�V�� �P�H�P�E�H�U�V�� �H�[�F�K�D�Q�J�H��
questions and answers to solve practical problems. A similar purpose for knowledge sharing was 
found in the networks identified in this study.  
 
The business improvement networks were DNoPs that developed altered or liquidated practices. The 
networks seek to develop best practices in their daily work activities. The claims handling network and 
the underwriting networks constitute examples of this category. In Insure, the networks have altered 
organizational practices by combining three different types of practice (P&I, Marine and Energy) 
through boundary-spanning mechanisms that have generated different evolution patterns in the 
networks. The underwriting networks altered organizational practices, where different joint 
underwriting activities integrated practices and reduced the negative effects of diversity over time. 

Table 1:  Categories of distributed networks of knowledge (DNoPs) in Insure 

Network of practice Category of network Outcome 

Contract consultancy network  

 

Problem-solving networks Learning 

 

Underwriting networks  

Claims handling network  

Business improvement 
networks 

Incremental innovation 

 

Product development 
networks 

Innovation networks Incremental / radical 
innovation 

  
The claims handling network became a diverse network by rapidly combining different practices just 
after the organizational merger. These observations are in line with Blackler (1995), who argues that 
the creation of new knowledge and innovation occurs at the interstices between established groups. 
Joint activities have altered existing work practices, and the claims handlers and the underwriters 
have caused incremental changes in organizational practices. New knowledge was generated by 
recombining the knowledge bases across the respective practices of P&I, Marine and Energy claims 
and underwriting. The altering of organizational practices exemplifies knowledge-sharing and creation 
processes that utilize the potential of organizational knowledge to enhance learning.  
 
The innovation networks were product development networks in the company. Participants developed 
new insurance products or refined existing services. Innovation communities are described as 
communities that intend to foster unexpected ideas and innovations by combining different 
perspectives across boundaries (Wenger et al. 2002). Networks within this category enact innovative 
processes that cause radical changes in organizational practices or the building of new capabilities 
through product development.  
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4.3 Important characteristics of DNoPs 

Table 2 depicts different characteristics of DNoPs in terms of structural characteristics, distributed 
knowledge activities, the communication channels used by the networks, leadership and formalism, 
and key challenges. In the following, we highlight the most important of these. Distributed knowledge 
activities.  
 

Table 2: Characteristics of distributed networks of knowledge (DNoKs) in Insure 

Characteristics of 
DNOKs  

Problem-solving 
networks 

Business improvement 
networks 

Business improvement 
networks 

Innovation networks 

Structural issues  

 

Number of 
geographical 
locations, members, 
business divisions, 
business functions, 
professional 
backgrounds 

Two locations, 12 
core members, 
lawyers from the 

P&I claims, claims 
defense, and 
underwriting 
business areas 

 

Six locations, 
approximately 50 core 
members, 30 peripheral 
members; senior and 
junior underwriters from 
the P&I, Marine, and 
Energy business 
divisions, insurance 
education 

Seven locations, 14 core 
members, 13 peripheral 
members; claims 
handlers from all three 
business divisions; 

lawyers and financial 
experts  

Geographically 
distributed, 5 
locations, 10 core 
members, 35 
peripheral members. 
Mostly participants 
from the P&I, Marine, 
and Energy divisions 
became involved over 
time 

Participants Twelve core 
members 

Fifty core members, 30 
peripheral members 

Fourteen core members, 
13 peripheral members 

Ten core members, 
35 peripheral 
members 

Number of 
geographical 
locations 

Two locations Six locations Seven locations Five locations 

Business 
division(s) 

P&I P&I, Marine, Energy P&I, Marine, Energy P&I (Marine and 
Energy �± involved 
over time). 

Business 
function(s) 

Claims, claim 
defense, 
underwriting 

Underwriting Claims Claims, underwriting 

Professional 
background 

Mainly lawyers Several; finance, lawyers, 
former seafarers, maritime 
experts, financial experts 

Lawyers and financial 
experts 

Several; finance, 
lawyers, former 
seafarers, maritime 
experts, financial 
experts 

Distributed 
knowledge 
activities 

Discussing 
complex contract 
questions from 
clients, requests 
from underwriters 
to legal expert 
group, problem 
solving, discussion, 
training and 
learning 

Discussing underwriting 
guidelines, world market 
rumors and trends, fresh 
updates on market 
dynamics, updating new 
clients, discussions, 
assessing risk 
acceptance, news, 
administration information 

Discussing plans for new 
business establishments, 
discussing complex and 
new claims, loss 
prevention, cover and 
underwriting issues, and 
exchange of legal 
experiences and 
expertise with the goal of 
creating improvements 

Development of new 
marine insurance 
products, refinements 
and further 
development of 
existing products 

Communication 
channels  

 

E-mail discussions 
Intranet portal and 
tools 

Videoconferences 

E-mail 

Telephone conferences 

E-mail 

Intranet portal and tools 

E-mail 

Intranet portal and 
tools 

Key challenges  Time pressure, 
resources 
Coordination and 
responsibility 

Technological 
infrastructure instabilities, 
coordination challenges, 
exclusion of offices 

Coordination challenges  
Different time zones 

Limited participation 
from experts situated 
in branch offices.  

Dominance of co-
located head office 
members. Situational 
constraints and 
social-psychological 
distance 

Formalism and 
leadership  

 

Autonomous, 
informal. No fixed 
agendas or fixed 
meetings 

No appointed 
leader, different 
participants take 
turns in assuming 
responsibility 

Mandated. Fixed agendas 
and meetings 

 

No appointed leader  

Fixed agendas and 
meetings 

 

Head of P & I claims 
handling coordinates the 
network 

Informal ad hoc 
meetings. Gradually 
more formalized, 
mandated  

Two lawyers 
coordinate all sub-
networks  
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Members of DNoKs perform different types of knowledge activities and have different tasks. The 
contract consultancy network is an expert group engaged in solving problems related to complex 
contracts requiring legal competencies. The claims handling network and the underwriting network 
discuss daily work practices to improve business processes and organizational practices. Finally, the 
product development network is involved in innovative activities through the development of new 
products and refining existing insurance products. 

 

Formalism and leadership in DNoK. The communities described here exhibit both similarities and 
differences in terms of leadership and coordination. In the contract consultancy group, the members 
were struggling because of a lack of coordination and time to participate. The consequence was less 
spontaneous interaction that negatively affected the activity of the network. The network dissolved 
during the study after approximately two years of existence. Ad hoc coordination, time pressure, and 
poor contributions to the email discussions by some of the participants are conceivable reasons why 
the network was not sustained. According to some of the informants, the outcome of this type of 
community could be more fruitful if the activities had been more structured and coordinated.  
 
The product development network changed in size, reach, and formality from being a completely 
informal, unstructured community of practice with ad hoc face-to-face meetings to more formalized, 
structured, established networks with distributed meetings that were fixed to a greater extent. The 
product development network became highly acknowledged by management. Since the first 
community of practice created a new successful product, the management wanted to implement 
similar initiatives to �H�Q�V�X�U�H���F�R�Q�W�L�Q�X�R�X�V���L�Q�Q�R�Y�D�W�L�R�Q�����D�Q�G���W�K�X�V���³�F�R�Q�V�W�U�X�F�W�H�G�´���Q�H�Z���F�R�P�P�X�Q�L�W�L�H�V�����6�L�Q�F�H���W�Z�R��
participants are members of all these communities, they could stimulate cross-community interaction 
and transfer knowledge between different communities of practice or sub-networks. Thus, they acted 
�D�V�� �E�R�X�Q�G�D�U�\�� �V�S�D�Q�Q�H�U�V�� �D�Q�G�� �L�P�S�R�U�W�D�Q�W�� �³�F�D�W�D�O�\�V�W�V�´�� �H�Q�V�X�U�L�Q�J�� �F�R�Q�W�L�Q�X�R�X�V�� �G�L�V�F�X�V�V�L�R�Q���� �F�R�Q�W�U�L�E�X�W�L�R�Q���� �D�Q�G��
interaction between participants.  
 
Recently, however, the management added a new hierarchical level to the network. The top 
management needed to discuss quite unusual and controversial new ideas to ascertain a defensible 
�L�Q�Y�H�V�W�P�H�Q�W�� �R�I�� �W�K�H�� �3�	�,�� �D�V�V�R�F�L�D�W�L�R�Q�¶�V�� �I�X�Q�G�V���� �Z�K�L�F�K�� �U�H�S�U�H�V�H�Q�W�� �W�K�H�� �V�K�L�S�� �R�Z�Q�H�U�V�¶�� �F�D�S�L�W�D�O���� �2�Q�H��
disadvantage of increasing formality is that much of the creative spirit will be lost under these 
structural, formalized circumstances. Participants will decline to bring up new ideas because of the 
more hierarchical and bureaucratic path to bringing them forward. In the former practice, a new idea, 
draft, or refinement could be developed and implemented very quickly, even without going through the 
committee.  

5. Discussion  

Previous research indicates that increased formalization can negatively affect the creativity of 
communities (Thompson 2005). In particular, the construction of communities of practice has resulted 
in contention, since this diverges from the original view of communities of practice as socially 
constructed systems (Lave 1988). In the management literature, scholars have concentrated on how 
to enable a climate for these groups by exploiting them more effectively (Swan et al. 2002; Ward 
2000). By cultivating their activities, they assume that communities of practice may stimulate 
innovation and organizational performance. In the same vein, Brown and Duguid (1998) emphasize 
the critical role of communities of practice in innovative organizations, and that management should 
utilize these groups more intentionally through constructing and supporting them.   
 
In Insure���� �W�K�H�� �S�U�R�G�X�F�W�� �G�H�Y�H�O�R�S�P�H�Q�W�� �Q�H�W�Z�R�U�N�� �Z�D�V�� �Q�R�W�� �³�F�R�Q�V�W�U�X�F�W�H�G���´�� �V�L�Q�F�H�� �W�Ke network emerged 
naturally in the organization and was self-organizing at the beginning. In a way, the informal network 
developed into a unit of research and development. The change of the network in itself represents a 
radical innovation in the organization that has occurred over time. The central characteristics of the 
network and its boundary practices have changed. The structure has also changed, involving more 
participants from different locations and divisions; the size and reach of the network has extended, 
�D�Q�G���W�K�H���S�D�U�W�L�F�L�S�D�Q�W�V�¶���X�V�H���R�I���,�&�7���K�D�V���F�K�D�Q�J�H�G���Z�L�W�K���W�L�P�H�����$�F�F�R�U�G�L�Q�J���W�R���2�U�O�L�N�R�Z�V�N�L���D�Q�G���5�R�E�H�\��(1991), an 
organizational process is influenced by the structurational premise that human action and institutional 
contexts interact and change over time. The product development network evolved by crossing 
internal boundaries of the organization (divisions, functions, locations), the larger organizational 
boundary through the role of boundary spanners (enacting in workshops at the branch offices), and 
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the external boundaries (contact with customers and insurance brokers). Hence, both internal and 
�H�[�W�H�U�Q�D�O���L�Q�V�W�L�W�X�W�L�R�Q�D�O���U�X�O�H�V���D�Q�G���F�X�O�W�X�U�H���L�Q�I�O�X�H�Q�F�H�G���W�K�H���Q�H�W�Z�R�U�N�¶�V���S�U�D�F�W�L�F�H�V���� 
 
As empirically grounded in other studies, leadership style and coordination of communities and 
networks are important in terms of achieving sustainable networks engaged in positive development 
(Magnusson 2004; Wenger et al. 2002). The coordinators of three of these networks planned and 
facilitated events by making links between members across boundaries of different organizational 
units. The findings indicate that particularly the coordinator of the claims handling network was able to 
develop trust and a strong network identity in this network by including new participants from the other 
divisions just after the organizational merger. The focus on identity and trust building are central 
research issues represented in both community and team literature as important conditions for 
effective knowledge sharing and collaboration (McDermott 1999). The community of practice literature 
recommends an active leadership in the initial phase of the establishment of a network. As the 
network becomes established, the leading of the network may be downplayed (Wenger et al. 2002). 
This does not seem to be the case in this study, since the coordinators played active roles over time. 
However, the coordinators had a supportive role rather than a controlling style (Highsmith 2000). The 
claims handling network establishing routines in terms of frequent weekly meetings, as well as 
formalized procedures for re�S�R�U�W�L�Q�J���D�Q�G���H�O�H�F�W�U�R�Q�L�F���U�H�F�R�U�G�L�Q�J�����,�Q���D�G�G�L�W�L�R�Q�����W�K�H���F�R�R�U�G�L�Q�D�W�R�U���³�S�X�V�K�H�G�´���W�K�H��
participants to contribute in meetings. The coordinator was respected among the members. When the 
network needed specific competencies, the selection of new members followed the reciprocal 
principle existing inside a community of practice (Wenger 1998). Furthermore, the coordinator 
acknowledged contributions from participants. Recognizing such contributions was also regarded as 
vital in the product development network. Thus, to develop trust and confidence and to acknowledge 
�H�D�F�K�� �S�D�U�W�L�F�L�S�D�Q�W�¶�V�� �F�R�Q�W�U�L�E�X�W�L�R�Q�� �Z�D�V�� �H�V�V�H�Q�W�L�D�O����The coordinators characterized the meetings and 
interactions as informal, with autonomy being highly respected. Acknowledgement from management 
and the allocation of resources made it easier for the members to participate.    
 
The b�R�X�Q�G�D�U�\�� �V�S�D�Q�Q�H�U�¶�V�� �U�R�O�H�� �Ls crucial in an organization, creating and cultivating an environment 
where people share their knowledge across boundaries. The boundary spanner also plays an 
important role in the organization, gathering important information about the external environment 
through the distributed community and turning it into strategic information.  
 
Below, we summarize key capabilities of a boundary spanner which are important when it comes to 
fostering sustainable DNoK. The following capabilities are based on our findings, particularly the 
challenging issues identified in the networks under study (Table 2): 

�ƒ Ensuring that the networks are acknowledged in the organization and by the group leader 

�ƒ Identifying issues and opportunities by gathering relevant internal and external information (e.g. 
innovation ideas) 

�ƒ Facilitating and respecting an autonomous environment for knowledge activities 

�ƒ Motivating, generating trust, and building identity in the network 

�ƒ Acknowledging all contributions 

�ƒ Being a great communicator and listener; understanding verbal and non-verbal communication in 
a DNoK (e.g. implicit knowledge) 

�ƒ Possessing a high degree of various soft skills such as negotiation, mediation, coaching, and 
open-mindedness 

�ƒ Being optimistic, engaged, passionate, positive, and empathic 

�ƒ Enabling a technological infrastructure and collaboration tools that include participants from 
across the organization 

The effectiveness of the boundary spanner can be translated in the fostering of innovation capability 
within these distributed communities. It is quite challenging to measure the performance of a 
boundary spanner over a short time. However, it is still possible to grasp an understanding of the 
potential influence of the boundary spanner on the organization. 

6. Conclusion and implications 

Informal social relations are assumed to be more crucial than formalized working groups when it 
comes to achieving effective communication and knowledge sharing in organizations. This research 



Eli Hustad and Aurilla Aurelie Bechina 
 

www.ejkm.com 129 ISSN 1479-4411 
 

has examined different DNoKs in a multinational firm with the aim of illuminating how management 
should facilitate and cultivate these networks. We found that boundary management practices were 
important to make sustainable and growing networks.  
 
Informal groups have proved to be important for effective communication and knowledge sharing in 
distributed settings (Hildreth et al. 2000). The Insure case study identified several DNoKs influencing 
organizational practices through their knowledge activities, which enhanced learning (problem-solving 
network), incremental innovation (business improvement networks), and innovation (product 
development network).  
 
The findings show that coordinators participating in distributed networks of practice tackled the 
complex structure of the networks (e.g. geographical dispersion, different business functions) by 
acting as boundary spanners to cope with boundaries across marine insurance practices and 
locations. Thus, the results indicate that boundary management demands competency regarding how 
to acknowledge and stimulate boundary spanning. Consequently, distributed organizational settings 
such as multinationals should put more effort into the establishment of boundary management 
�S�U�D�F�W�L�F�H�� �D�V�� �D�Q�� �L�P�S�O�H�P�H�Q�W�H�G�� �N�Q�R�Z�O�H�G�J�H�� �P�D�Q�D�J�H�P�H�Q�W�� �L�Q�L�W�L�D�W�L�Y�H���� �)�X�U�W�K�H�U�P�R�U�H���� �W�K�H�� �F�R�R�U�G�L�Q�D�W�R�U�V�¶�� �U�R�O�H��
and leadership style were very important when it came to obtaining sustainable networks. The 
leadership style as a boundary spanner included motiving geographically dispersed members to be 
active participants, ensuring an autonomous environment for knowledge creation, acknowledging 
contributions, building trust and identity, and bringing necessary resources into the networks to 
provide adequate time to participate and the required collaboration infrastructure. 
 
This research was exploratory and conducted in only one organizational context; as such, it has a 
number of limitations, thus providing possibilities for future research. This study may serve as input for 
subsequent qualitative studies focusing on leadership and boundary management in DNoKs. 
Knowledge management research may generally focus more on the role of facilitators in DNoKs, e.g., 
the criteria for cultivating communities without disturbing creativity. Another interesting area for 
research will be to investigate inter-organizational knowledge networks to understand the co-creation 
of knowledge, for example, through social media. 
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Abstract: Human capital (HC) represents the cumulative tacit knowledge that is embedded in the minds of 
people in organisations. HC is important to organisations because it serves as a source of innovation and 
strategic renewal. Individuals carry HC when they join an organisation and take their talent, skills and tacit 
knowledge with them when they leave the organisation. Thus HC is volatile in nature. Organisations are therefore 
keen to do what they can to foster and develop HC as a means of achieving sustainable competitive advantage. 
This paper argues that neuro-linguistic programming (NLP) has the potential of developing and enhancing the 
stock of HC in organisations. NLP emerged in the 1970s from the University of California, USA. NLP suggests 
that subjective experience is encoded in terms of three main representation systems: visual, auditory, and 
kinaesthetic (VAK). NLP practitioners claim that people tend to have one preferred representation system over 
another in a given context. Despite that previous research has shown that NLP can assist in facilitating 
knowledge and learning capabilities, very limited research is conducted using NLP in nurturing HC in 
organisations. This paper critically reviews the literature and theoretically argues that NLP can be used as a 
practical approach to develop HC in organisations. This is because NLP primarily focuses on individual internal 
learning and that learning likely leads to the accumulation of HC in organisations. In other words, organisational 
members may find it more effective to enhance their tacit knowledge, both individually and collectively, if they 
adopt the NLP approach in their day-to-day work. Examples on how NLP may be used to develop HC in 
organisations will be provided. Future research direction and limitations will also be discussed. 
 
Keywords: human capital; individual and organisational learning; neuro-linguistic programming; visual, auditory 
and kinaesthetic systems 

1. Introduction 

Human capital (HC) exists in human resources in the form of cumulative tacit knowledge and human 
skills in organisations through a sequence of human resource management functions such as 
employee selection, deployment and development (Kong and Thomson, 2009). When new employees 
join an organisation, the level of HC increases, though the stock of HC theoretically increases with 
time in the organisation as well (Kong, 2010b). A higher level of HC is often associated with greater 
productivity and higher incomes or compensation (Wilson and Larson, 2002). On the other hand, a 
�O�R�V�V�� �R�I�� �R�U�J�D�Q�L�V�D�W�L�R�Q�D�O�� �P�H�P�R�U�\�� �G�X�H�� �W�R�� �L�Q�G�L�Y�L�G�X�D�O�V�¶�� �G�H�S�D�U�W�X�U�H�� �P�D�\�� �E�H�� �D�� �W�K�U�H�D�W�� �W�R�� �W�K�H�� �R�U�J�D�Q�L�V�D�W�L�R�Q 
(Bontis et al., 2000, Grasenick and Low, 2004, Roos et al., 1997). This is because when 
organisational members leave the organisation, they take their talent, skills and tacit knowledge with 
them. This means that the stock of HC in the organisation is reduced immediately. Thus HC is volatile 
in nature. It is in the interests of human resource managers to select and recruit the best and brightest 
employees as a means of achieving sustainable competitive advantage. Selection and recruitment 
are often seen to be able to positively influence the stock of HC, and thereby offer competitive 
advantage to an organisation (See e.g. Beck and Walmsley, 2012). However, it can be a fallacy to 
believe that selecting and recruiting the best and brightest employees can always contribute to firm 
effectiveness (Ployhart and Moliterno, 2011). This is because the HC embodied in the new employees 
is not firm specific. Organisations must undergo a period of dynamic adjustment costs when the 
organisations acquire human resources in the external job market before the best uses of the human 
resources can be discovered and tailored to the needs of the new environment (Hatch and Dyer, 
2004). This period of adjustment costs can be various significantly from individual to individual. 
�%�H�V�L�G�H�V�����Q�H�Z���H�P�S�O�R�\�H�H�V�¶���S�U�L�R�U industry experience may affect their performance, preventing them to 
unlearn and re-learn knowledge in the new organisations (Hatch and Dyer, 2004). Thus, new 
members may not perform as well as they should be in the new environment and their HC may not 
transfer between firms as easily as it was previously perceived (Kong and Thomson, 2009). With this 
in mind, even though selection and recruitment are essential human resource management functions, 
organisations should pay no less attention on the development and deployment of HC as selection 
and recruitment alone cannot sustain long-term competitive advantage (Kong and Thomson, 2009). 
One way of developing and nurturing HC may be through neuro-linguistic programming (NLP).  
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NLP, as coined by Bandler and Grinder (1979), broadly denotes the view that a person is a whole 
mind-body system with patterned connections between internal experience (neuro), language 
(linguistic), and behaviour (programming) (Tosey et al., 2005). Despite the title and its connotations, 
NLP has no direct connection to neuro-science, or to computer programming, though these were 
fields of interest to its developers (Tosey and Mathison, 2003). NLP suggests that subjective 
experience is encoded in terms of three main representation systems: visual (V), auditory (A), and 
kinaesthetic (K) (Davis and Davis, 1991). The approach has now achieved popularity as a method for 
communication and personal development. For instance, NLP is a recognised mode of psychotherapy 
in the United Kingdom, accredited by the United Kingdom Council for Psychotherapy (Experiential 
Constructivist Therapies section) and is used by professional practitioners of many kinds, including 
educators, managers, trainers, salespeople, market researchers, counsellors, consultants, medics, 
lawyers, and more (Tosey et al., 2005).  
 
Bandler and Grinder (1979) claimed that working with the way in which experience was constructed 
through such representations had a wide range of practical applications, from a means of curing 
people of phobias in psychotherapy (See e.g. Davis and Davis, 1991) to ways of enabling managers 
to develop effective strategies that enhance organisational performance (See e.g. Thompson et al., 
2002). In spite of this, NLP seems most welcomed by mainly informal practitioner networks that 
�H�Q�F�R�X�U�D�J�H���G�L�U�H�F�W���X�V�H���R�I���1�/�3�¶�V���V�W�U�D�W�H�J�L�H�V���Z�K�L�O�H���W�K�H���U�H�O�D�W�L�R�Q�V�K�L�S���E�H�W�Z�H�H�Q���1�/�3���D�Q�G���D�F�D�G�H�P�H���K�D�V���E�H�H�Q 
relatively tenuous (Linder-Pelz and Hall, 2007). For instances, Tosey and Mathison (2008) argue that 
the academic literature on NLP remains sporadic, scattering across various fields of practice such as 
education (See e.g. Craft, 2001), training and development (See e.g. Thompson et al., 2002), 
coaching and personal development (See e.g. Linder-Pelz and Hall, 2007), counselling and 
psychophenomenology (See e.g. Tosey and Mathison, 2010), family therapy (See e.g. Davis and 
Davis, 1991), management auditing (See e.g. Ashok and Santhakumar, 2002) and marketing 
communications (See e.g. Mainwaring and Skinner, 2009). As Bandler and Grinder (1979, p.7) 
�H�P�S�K�D�V�L�V�H�G�����µ���������Z�H�¶�U�H���Q�R�W���S�D�U�W�L�F�X�O�D�U�O�\���L�Q�W�H�U�H�V�W�H�G���L�Q���Z�K�D�W�¶�V���³true�´����The function of [NLP] modelling is to 
arrive at descripti�R�Q�V�� �Z�K�L�F�K�� �D�U�H�� �X�V�H�I�X�O�¶���� �7�K�X�V���� �1�/�3�� �K�D�V�� �E�H�H�Q�� �G�H�V�L�J�Q�H�G�� �W�R�� �E�H�� �P�R�U�H�� �S�U�D�F�W�L�F�D�O�� �U�D�W�K�H�U��
�W�K�D�Q�� �W�K�H�R�U�H�W�L�F�D�O���� �7�K�H�� �S�U�D�F�W�L�F�D�O�L�W�\�� �R�I�� �1�/�3�� �I�L�W�V�� �Z�H�O�O���L�Q�W�R�� �O�H�D�G�H�U�V�¶�� �D�Q�G�� �P�D�Q�D�J�H�U�V�¶�� �S�U�L�P�D�U�\�� �F�R�Q�F�H�U�Q�� �R�I�� �W�K�H��
accuracy of prediction of a concept or model and whether that concept or model can guide them for 
daily decision making.  
 
Despite that NLP has endured across several fields for decades, very little research today has been 
conducted to offer a better understanding of the application of NLP in developing HC in organisations. 
The study conducted by Tosey et al. (2005), for example, examined the relationships between NLP 
and management learning. However, their approach was primarily using NLP as an analytical method 
to identify linguistic differences in interviews through a longitudinal case study. Nevertheless, Tosey et 
al. (2005) have suggested that NLP may be used as a structured and systematic means of mapping 
subjective experience and constructed reality of people experiencing transformative learning or 
knowledge development (Linder-Pelz and Hall, 2007). Kong and Farrell (2012) recently conducted a 
literature-based analysis on NLP and knowledge and learning capabilities and argued that NLP could 
assist to facilitate the growth of knowledge and learning capabilities in organisations. Tsoukas and 
Mylonopoulos (2004) argue that organisations that embrace dynamic and unique capabilities more 
likely underpin continuous organisational learning as the capabilities allow the organisations to create 
knowledge and develop learning on an ongoing basis. These capabilities can be defined as 
knowledge and learning capabilities (Kong and Farrell, 2012). �:�K�L�O�H���.�R�Q�J���D�Q�G���)�D�U�U�H�O�O�¶�V��(2012) study 
provides a good analysis of the relationships between NLP and knowledge and learning capabilities, it 
does not focus much theoretical attention on how HC resources are fostered. Besides, it is important 
to note that knowledge and learning capabilities are dynamic rather than static (Kong and Farrell, 
2012). Organisations still require a high level of HC stock in order to sustain competitiveness in 
�W�R�G�D�\�¶�V�� �F�R�P�S�H�W�L�W�L�Y�H�� �E�X�V�L�Q�H�V�V�� �H�Q�Y�L�U�R�Q�P�H�Q�W��(Ployhart and Moliterno, 2011). Thus, a good 
understanding of how HC is developed is equally critical to how knowledge and learning capabilities 
are facilitated in organisations�����7�K�L�V���S�D�S�H�U���H�[�W�H�Q�G�V���.�R�Q�J���D�Q�G���)�D�U�U�H�O�O�¶�V��(2012) recent study and argues 
that NLP has much potential relevance for, and application to, the practices of enhancing the stock of 
HC in organisations. As the VAK representation systems primarily focus on individual internal learning 
(Yemm, 2006) and that learning likely leads to the accumulation of organisational tacit knowledge, 
NLP may be used as a practical approach to develop HC in organisations. The paper examines how 
the NLP approach may be applied as a set of strategies in organisations to assist HC development. In 
other words, the purpose of the paper is to identify what NLP is in the organisational context, how the 
representation systems might be useful for individual to enhance learning and then develop 
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knowledge, and to explore the application of NLP as a conceptual framework to develop HC in 
organisations.  
 
The subject of developing HC through NLP is a relatively new area of scholarly inquiry and has been 
subject to very limited scholarly appraisal. Thus, very little reliable data has been made available for 
the current investigation. Kong (2010a) argues that a critical analysis of the relevant literature is 
particularly useful for research like this one. This is because the analysis can provide a cogent and 
comprehensive perspective on the theoretical and practical aspects of whether NLP can assist to 
develop HC in organisations. Bourguignon et al. (2004) also argue that a literature-based analysis 
helps to increase the level of clarity and precision of a concept, which is a necessity if we are to 
understand the constitutive use of NLP in developing HC in the organisational context. Besides, the 
findings revealed from the analysis are representative for the current state and progress of the field. 
Thus, the analysis likely provides insights to human resource strategy scholars and practitioners on 
the appropriateness and usefulness of enhancing the HC stock through NLP in organisations. The 
literature-based analysis is the first step towards understanding the relationships between NLP and 
HC. Nevertheless, the analysis is considered to be essential as it helps to present a call for further 
conceptualisation and future empirical examination to gain more validity (Serenko et al., 2009). 
 
The paper aims to explain the theoretical processes of HC emergence through NLP in organisations. 
It also provides a better understanding of NLP, and its application and implications on both individual 
and organisational learning. In addition, it helps to extend the academic literature on NLP and dispel 
some myths about NLP and connotations individuals may already have with the approach. Thus, the 
paper contributes to the literature by not only integrating individual learning and HC to yield a more 
theoretically complete picture of �+�&�¶�V foundations, creation, and content, but also challenging 
conventional thinking on HC and raises many questions requiring theoretical attention. After 
conducting the literature-based analysis, the paper argues that since NLP primarily focuses on 
individual internal learning and that learning likely leads to the accumulation of HC in organisations, 
NLP can be used as a conceptual framework to develop and nurture HC in organisations. Examples 
will be used in the paper to illustrate the possible benefits of utilising NLP in developing knowledge in 
organisations.  
 
The paper is divided into five sections. First, a brief overview of the concept of HC and NLP is 
provided. This is followed in the second section by a critical analysis of the relevant literature 
regarding the application of NLP in fostering HC in the organisational context. A conceptual 
framework of how knowledge and learning are created under the NLP approach is presented in the 
section. The final section discusses research limitations and future research direction. 

2. Human capital and NLP 

2.1 Human capital 

Human capital (HC) has long been recognised as an important resource. Skaggs and Youndt (2004) 
�G�H�I�L�Q�H���+�&���D�V���µ�W�K�H���V�N�L�O�O�V�����N�Q�R�Z�O�H�G�J�H�����D�Q�G���H�[�S�H�U�W�L�V�H���R�I���H�P�S�O�R�\�H�H�V�¶�����%�Drney and Wright (1998) describe 
�W�K�D�W�� �+�&�� �L�Q�F�O�X�G�H�V�� �µ�V�X�F�K�� �W�K�L�Q�J�V�� �D�V��the skills, judgment, and �L�Q�W�H�O�O�L�J�H�Q�F�H�� �R�I�� �W�K�H�� �I�L�U�P�¶�V�� �H�P�S�O�R�\�H�H�V�¶. 
Although different researchers use slightly different definitions when describing the concept, it is 
generally accepted that the roots of HC lie at the individual level and exist in the full range of 
�H�P�S�O�R�\�H�H�V�¶��knowledge, skills, abilities, or other characteristics (Ployhart and Moliterno, 2011). HC, 
thus, subsumes various human resource elements, including competencies, experience and skills, 
and the innovativeness and talents of people (Bontis, 2002, Guerrero, 2003, Fletcher et al., 2003). It 
represents the cumulative tacit knowledge that is embedded in the minds of people in an organisation 
(Bontis, 1999, Bontis et al., 2002).  
 
The resource-based view of the firm (Grant, 1991, Penrose, 1959, Wernerfelt, 1984) argues that the 
�I�L�U�P�¶�V resources can be a source of competitive advantage (Barney, 1991, Mahoney and Pandian, 
1992) and economic value creation through the generation of sustainable rents (Peteraf, 1993, 
Lippman and Rumelt, 2003, Mahoney, 2001). This perspective is particularly applicable to HC (Barney 
and Wright, 1998, Boudreau and Ramstad, 2005, Wright et al., 2001, Wright et al., 1994). As 
described by Adam Smith (2001 [First published in 1776], pp.368 & 369)���� �µ�W�K�H�� �D�F�T�X�L�U�H�G�� �D�Q�G�� �X�V�H�I�X�O��
�D�E�L�O�L�W�L�H�V�¶�� �R�I�� �L�Q�G�L�Y�L�G�X�D�O�V�� �L�V�� �D�Q�� �L�P�S�R�U�W�D�Q�W�� �V�R�X�U�F�H�� �R�I�� �µ�U�H�Y�H�Q�X�H�¶�� �R�U�� �µ�S�U�R�I�L�W�¶���� �.nowledge, particularly tacit 
knowledge, can only be created by humans but not by organisations and thus HC cannot be owned, 
but only rented (Kong and Thomson, 2009). When organisational members work together, their 
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individual knowledge about each other and �H�D�F�K�� �R�W�K�H�U�¶�V�� �W�D�V�N�V��becomes more similar, and this 
similarity leads to the emergence of firm-specific collective knowledge, skills and experiences 
(Ployhart and Moliterno, 2011). Thus, HC occurs when organisational members combine their 
individual resources, coordinating knowledge, skills, and efforts to resolve task demands (Kong and 
Thomson, 2009). HC helps an organisation to effectively respond to environmental changes by 
sensing the need for changes, developing strategies to meet the changes and efficiently implementing 
the strategies for complex and dynamic environments (Kong and Ramia, 2010). Even though an 
indiv�L�G�X�D�O�¶�V���W�D�F�L�W���N�Q�R�Z�O�H�G�J�H���P�D�\�� �K�D�Y�H���V�L�J�Q�L�I�L�F�D�Q�W���F�R�Q�W�U�L�E�X�W�L�R�Q�V���W�R���W�K�H���R�U�J�D�Q�L�V�D�W�L�R�Q�����L�W���L�V���R�I�W�H�Q��HC (i.e. 
the aggregate organisational-level experience, education, and skills of employees) that extracts the 
best solutions and creates most value to the organisation (Bontis et al., 2000). Thus, HC can be a 
source of organisational innovation and strategic renewal (Kong and Ramia, 2010). The notion that 
HC can be leveraged for organisational and/or personal benefit is widely acknowledged (Ployhart and 
Moliterno, 2011). HC must be developed strategically if the growth and competitiveness of a firm is to 
be sustainable.  
 
Organisations are keen to select and recruit the best and brightest employees as a means of 
achieving competitive advantage. Individuals bring in HC when they join an organisation, though their 
level of HC theoretically also increases with time in the organisation (Grasenick and Low, 2004). A 
higher level of HC within the organisation is often associated with greater productivity and higher 
incomes or compensation (Wilson and Larson, 2002). Theoretically, new employees, after a vigilant 
recruitment process, should replace the employees who departed from the organisation and the level 
of HC should remain the same. However, a full exploitation of the HC that embodied in new 
employees may seem to be difficult, if not impossible (Kong and Thomson, 2009). This is because 
when an organisation acquires human resources in the external job market, it must undergo a period 
of dynamic adjustment costs before the best uses of the human resources can be discovered and 
tailored to the needs of the new environment (Hatch and Dyer, 2004). This period of adjustment costs 
can be various significantly from individual to individual. �%�H�V�L�G�H�V���� �Q�H�Z�� �H�P�S�O�R�\�H�H�V�¶�� �S�U�L�R�U industry 
experience may affect their performance, preventing them to unlearn and re-learn knowledge in the 
new organisations (Hatch and Dyer, 2004). Accordingly, new members may not be able to perform in 
the way they would want to in the new environment. Besides, even the relative performance 
contribution of �D�Q�\���R�Q�H���L�Q�G�L�Y�L�G�X�D�O�¶�V��knowledge, skills and experiences in one firm can be replicated by 
a different firm (e.g., hiring another employee with equal knowledge, skills and experiences), the first 
�I�L�U�P�¶�V���D�J�J�U�H�J�D�W�H���V�W�Rck of HC cannot likely be replicated or imitated unless the second firm duplicates 
the entire emergence process through which the HC resource is created (Amit and Schoemaker, 
1993, Sirmon et al., 2007, Ployhart and Moliterno, 2011). Accordingly, HC may not move between 
firms as easily as it was previously perceived (Kong and Thomson, 2009). 
 
�2�Q���W�K�H���R�W�K�H�U���K�D�Q�G���� �D���O�R�V�V���R�I���R�U�J�D�Q�L�V�D�W�L�R�Q�D�O���P�H�P�R�U�\�� �G�X�H���W�R���L�Q�G�L�Y�L�G�X�D�O�V�¶���G�H�S�D�U�W�X�U�H���P�D�\���E�H���D���W�K�U�H�D�W���W�R��
the organisation as individuals take their talent, skills and tacit knowledge with them when they leave 
the organisation (Kong and Thomson, 2009). Thus, HC is volatile in nature. In other words, 
knowledge retention should be a core element of the organisational learning process, enabling firms 
to embed knowledge, particularly tacit knowledge, on specific organisational levels (Schmitt et al., 
2012). This retained knowledge is an integral part of the organisational learning process (Olivera, 
2000). Thus, human resource managers should not only pay attention on recruitment and selection of 
human resources, but also the development and deployment of HC as recruitment and selection 
alone are not sufficient to ensure long-term competitive advantage (Kong and Thomson, 2009). 
Human resource managers must ensure that they recruit, develop and retain the best and brightest 
employees as a means of deploying HC and achieving sustainable competitive advantage in their 
organisations (Kong, 2008). At the same time, if organisations are to obtain a valuable HC resource 
�W�K�U�R�X�J�K�� �H�P�S�O�R�\�H�H�V�¶�� �N�Qowledge, skills, abilities, or other characteristics, managers must provide an 
environment where employees can coordinate, communicate or regulate effectively (Ployhart and 
Moliterno, 2011). One way of providing this environment that fosters the development of HC in 
organisations is through neuro-linguistic programming (NLP). 

2.2 Neuro-linguistic programming (NLP) 

Neuro-linguistic programming (NLP) emerged in the 1970s from the University of California, USA. The 
original developers of NLP, Richard Bandler and John Grinder, were involved in mathematics and 
linguistics (Carter, 2001). Bandler and Grinder�¶�V (1979) study of NLP was mostly based on the work of 
well-known linguistics experts and since then the term �µneuro-linguistic�¶ has been widely used (Yemm, 
2006). NLP started as a means of studying how people process information, construct meaning 
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schemas, and perform skills to achieve results (Tosey and Mathison, 2008). When Bandler and 
Grinder (1979) began their research on NLP, they wanted to study people who were excellent, identify 
the specific elements that these people could do to achieve excellence, and then teach or impart 
these elements to others in order to help them to improve their performance. As Linder-Pelz and Hall 
(2007, p.12) described: 

 �µ�>�W�@�K�H�� �³neuro�´�� �U�H�I�H�U�V�� �W�R�� �W�K�H�� �Z�D�\�� �K�X�P�D�Q�V�� �H�[�S�H�U�L�H�Q�F�H�� �W�K�H�� �Z�R�U�O�G�� �W�K�U�R�X�J�K�� �W�K�H�L�U�� �V�H�Q�V�H�V�� �D�Q�G��
translate sensory experiences into thought processes, both conscious and unconscious, 
�Z�K�L�F�K�� �L�Q�� �W�X�U�Q�� �D�F�W�L�Y�D�W�H�� �W�K�H�� �Q�H�X�U�R�O�R�J�L�F�D�O�� �V�\�V�W�H�P���� �³linguistic�´�� �U�H�I�H�U�V�� �W�R�� �W�K�H�� �Z�D�\�� �Z�H�� �X�V�H��
language to make sense of the world, capture and conceptualise experience and then 
�F�R�P�P�X�Q�L�F�D�W�H�� �W�K�D�W�� �H�[�S�H�U�L�H�Q�F�H�� �W�R�� �R�W�K�H�U�V���� �D�Q�G�� �³programming�´�� �D�G�G�U�H�V�V�H�V�� �W�K�H�� �Z�D�\�� �S�H�R�S�O�H��
code (mentally represent) their experience and adopt regular and systematic patterns of 
respon�V�H�¶���� 

Therefore, NLP, as the title, broadly denotes the view that a person is a whole mind-body system with 
patterned connections between internal experience (neuro), language (linguistic), and behaviour 
(programming) (Tosey et al., 2005). 
 
Dilts (1998, p.30) describes that �µ�>�W�@he objective of the NLP modelling process is not to end up with the 
one �µright�¶ or �µtrue�¶���G�H�V�F�U�L�S�W�L�R�Q�� �R�I�� �D�� �S�D�U�W�L�F�X�O�D�U�� �S�H�U�V�R�Q�¶�V�� �W�K�L�Q�N�L�Q�J�� �S�U�R�F�H�V�V���� �E�X�W�� �U�D�W�K�H�U�� �W�R make an 
instrumental map that allows us to apply the strategies that we have modelled in some useful way�¶. 
Thus, the main objective of NLP is to replicate what works and allows others to find evidence within its 
practices of an eclectic approach that draws from (among other things) cognitive-behavioural 
approaches, gestalt therapy, hypnotherapy, family therapy, and brief therapy (Tosey and Mathison, 
2008). The principle of NLP is to make skills and tacit knowledge more explicit and available for others 
to learn (Tosey and Mathison, 2010). In short, NLP �F�D�Q���E�H���F�R�Q�V�L�G�H�U�H�G���D�V���µa set of guiding principles, 
attitudes and techniques that enable [individuals] to change behaviour patterns as [they] wish�¶��
(Yemm, 2006, p.13). 
 
The NLP approach is interested in how people construct their experiences through cognitive 
processes, rather than in seeking causal explanations in the past for why they experience the world 
as they do, or in the contents of a particular experience (Tosey and Mathison, 2008). Linder-Pelz and 
Hall (2007) argue that the NLP method of communication is a useful approach for individuals as it 
allows them to codify and respond appropriately to their own and �R�W�K�H�U�� �S�H�R�S�O�H�¶�V experience. Thus, 
NLP can be used as an approach to human communications that combines cognitive theory, split-
brain processing, and sensory perception (Wood, 2006). 
 
There are three sensory representation systems namely: visual, auditory, and kinaesthetic in the NLP 
approach (Davis and Davis, 1991). As described by Sadowski Jr. and Stanney (2002), the visual 
system includes external images, as well as remembered or constructed internal mental images; the 
auditory system contains external sounds and remembered or contrived internal sounds and the 
internal dialogue (i.e., a person talking to themselves on the inside); and the kinaesthetic system 
comprises tactile sensations caused by external forces acting on the body and emotional responses. 
NLP practitioners claim that people tend to have one preferred representation system over another in 
a given context (Ghacmi and Janvier, 2004). Each of the NLP sensory representations can be broken 
down more finely as �µsub-modalities�¶�����%�D�Q�G�O�H�U���D�Q�G���0�D�F�G�R�Q�D�O�G���������������� �$�O�G�H�U��(1992) argues that these 
sub-modalities are the building blocks of thought patterns, that is how each inner sense is composed. 
For instance, individuals with different representational systems may use different sub-modalities to 
describe their inner experiences towards the same object or event. Table 1 below shows examples of 
sub-modalities of VAK representation systems when individuals are describing their experience of a 
location: 
 
As can be seen in Table 1, an individual with a preferred kinaesthetic representation system is likely 
�W�R�� �I�R�F�X�V�� �P�R�U�H�� �R�Q�� �W�K�H�� �S�D�U�W�L�F�X�O�D�U�� �V�H�W�� �R�I�� �µ�N�L�Q�D�H�V�W�K�H�W�L�F�¶���V�X�E-modalities such as temperature, pressure, 
intensity and scope to describe their inner experience towards a location. The same location is likely 
described quite differently by another individual who has a different preferred representation system.  
 
NLP provides a visual, auditory and kinaesthetic (VAK) framework for individuals to become aware of 
the distinctions of their representation systems as well as the others (Tosey and Mathison, 2010). 
Tosey and Mathison (2003) argue that how people use their senses internally, and the kinds of 
internal representations they create, are believed to be unique to every individual. NLP concentrates 
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on how human beings go about making sense of their experience and interacting with others (Pollitt, 
2010). Techniques in NLP involve the study of language patterns, patterns of motivation, how rapport 
is built, and how individuals code data (Thompson et al., 2002). Thus, NLP is often used to help its 
users�² whether they are therapists, salespersons, or teachers�² more quickly gain rapport with their 
subjects (Taler, 1991). 

Table 1: NLP representational systems and associated sub-modality distinctions (Adapted from 
Tosey and Mathison, 2010) 

Representation systems Visual Auditory Kinaesthetic 
Sub-modalities in VAK 

representational systems 
to describe experience of 

�µ�O�R�F�D�W�L�R�Q�¶ 

Size 
Distance 

Brightness 
Focus 

Colours (or 
monochrome) 

Frame 
Motion 

Volume 
Pitch 

Tempo 
Rhythm 
Intensity 
Motion 

 

Temperature 
Pressure 
Intensity 
Scope 

 

One presupposition with the NLP approach is that people are not acting according to the way the 
world is, but according to the way they understand and represent the world (Tosey and Mathison, 
2003). Skills, beliefs and behaviours are all learnt, and consist of sequences of representations, and 
therefore change and learning can be achieved through modifying representations and sequences 
(Tosey and Mathison, 2003). Tosey and Mathison (2003) argue that NLP is firmly systemic, or 
cybernetic, emphasising on the way people create, act according to, and can change and reconstruct, 
�W�K�H�L�U���R�Z�Q���µ�P�D�S�V���R�I���W�K�H���Z�R�U�O�G�¶. As argued by Tosey and Mathison (2003), the creation, action, change 
�D�Q�G���U�H�F�R�Q�V�W�U�X�F�W�L�R�Q���R�I���V�X�F�K���P�D�S�V���E�H�F�R�P�H���F�H�Q�W�U�D�O���W�R���1�/�3�¶�V���S�R�W�H�Q�W�L�D�O���U�H�O�H�Y�D�Q�F�H���W�R���O�H�D�U�Q�L�Q�J���W�K�H�R�U�\���D�Q�G��
the processes of education. Pollitt (2010) studied the use of NLP in Metronet Rail BCV Limited, a 
company which was responsible for the maintenance and renewal of London Underground Bakerloo, 
Central, Victoria and Waterloo and City lines, and argued that the NLP approach subsequently 
became a vehicle to drive and support the learning and development team, other colleagues and 
customers through �0�H�W�U�R�Q�H�W�¶�V�� �L�Q�W�H�J�U�D�W�L�R�Q�� �L�Q�W�R�� �W�K�H�� �/�R�Q�G�R�Q�� �P�D�\�R�U�¶�V�� �W�U�D�Q�V�S�R�U�W organisation, Transport 
for London. 
 
As Tosey and Mathison (2008, p.5) described, �1�/�3�� �µaims to identify what is distinctive about the 
strategies of exemplars in a given skill, including internal cognitive as well as behavioural elements, 
such that other people can learn to perform the same skill�¶. Indeed, learning is often emphasised in 
NLP as the key to personal change and development (Tosey and Mathison, 2008). NLP espouses 
underlying epistemological principles, concerning the processes through which people perceive, know 
and learn (Dilts and DeLozier, 2000). As knowledge, particularly tacit knowledge, is primarily 
developed through internal learning and NLP mainly focuses on individual internal learning to improve 
self-awareness and develop greater skills in self-management, communication and interpersonal 
dealings (Thompson et al., 2002, Yemm, 2006), NLP may be used as a practical approach to develop 
HC in organisations. Unlike other NLP studies that focus on techniques and modelling, this paper 
simply looks at how NLP may be applied as a set of strategies for developing HC in organisations. An 
analysis of the relevant literature identified a number of issues in relation to the usefulness and 
limitations of developing HC through NLP in the organisational context, and these will be discussed in 
the following section. 

3. The potential of NLP in HC development 

As highlighted earlier, the NLP approach helps to replicate what works for people who are excellent 
and allows others to learn and perform the same skills and tacit knowledge that the people possess. 
Thus, NLP has a primarily focus on learning and learning is the first step to accumulate knowledge, 
especially tacit knowledge in this case. Accordingly, NLP has a sound ground on developing HC in 
the organisational context. NLP presupposes that people are inherently creative and capable. Alder 
(1992) argued that there was no failure, but only feedback in the NLP approach. If something did not 
go as planned, one has simply learned the results and then changed his or her behaviours 
accordingly in order to reach the desired outcome. It is this self learning ability that actually increases 
effectiveness over time as an upward spiral of self-development and personal achievement is set in 
motion (Alder, 1992). Accordingly, NLP allows continuous learning to occur in individuals as they can 
use information and feedback to improve what they do. 
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According to Bandler and Grinder (1979), people tended to favour one of three representation 
systems to receive or access information. Taler (1991) used the following examples to describe how 
individuals use NLP representation systems to receive or access information:  

�µPeople who are visual will tend to use language revealing this preference, such as �µI see 
what you mean�¶ or �µThat is not clear�¶. One whose presence is auditory will say �µI hear you 
or that sounds right�¶. The subject favouring kinaesthetic will say �µI'm in touch with you�¶ or 
�µI just don't grasp it�¶. A practitioner [or well trained organisational member] who listens 
well will be able to determine the subject's identified representational system and 
respond in a similar representational system in order to gain the subject's confidence�¶.  

�,�Q�� �R�W�K�H�U�� �Z�R�U�G�V���� �D�� �S�H�U�V�R�Q�¶�V�� �N�Q�R�Z�O�H�G�J�H���� �V�N�L�O�O�V�� �D�Q�G�� �H�[�S�H�U�L�H�Q�F�H�V�� �Z�L�O�O�� �E�H�� �G�H�Y�H�O�R�S�H�G�� �P�R�U�H�� �H�I�I�H�F�W�L�Y�H�O�\�� �L�I��
information is gathered and processed through his or her preferred representative system during 
experience sharing and interpersonal interaction (Lavan, 2002). Thus, from an individual perspective, 
if an individual knows how to match his or her preferred ways of learning, the individual will likely learn 
more easily, quickly and naturally. For example, a person with a visual representative system will 
most likely learn much more effective through pictures, diagrams and other visual forms of 
presentation. This is not to say that non-preferred representation systems will not enhance learning. 
However, learning will become less effective if information is presented to the person in representative 
systems that are not preferable to the person as it may take a much longer time for the person to 
process the information gathered. Since it is more natural for an individual to utilise his or her 
preferred representative system to learn knowledge, particularly tacit knowledge in this case, it 
becomes easier for the individual to develop, internalise and utilise new knowledge that creates 
greater value �I�R�U���W�K�H���L�Q�G�L�Y�L�G�X�D�O�¶�V���R�U�J�D�Q�L�V�D�W�L�R�Q���� 
 
From a group perspective, since NLP helps individuals to learn more naturally, it motivates the 
individuals to acquire knowledge through an enjoyable, successful and satisfying experience. Ployhart 
and Moliterno (2011) argue that a positive environment enhances the sharing of knowledge and 
information, supports skill development, and increases the willingness for individuals to remain in a 
group. More importantly, tacit knowledge and skills can only be exchanged through interactions and 
communication (behavioural processes) as individuals �O�H�D�U�Q�� �H�D�F�K�� �R�W�K�H�U�¶�V�� �U�R�O�H�V�� �D�Q�G���� �K�H�Q�F�H���� �G�H�Y�H�O�R�S 
HC (Erden et al., 2008). Group members in more positive moods tend to seek communication and 
interactions more often with other group members in the organisation (Michailova and Sidorova, 
2011). Besides, groups are also likely to be more creative and innovative when members are in a 
positive mood (Davis, 2009). As communication and interactions intensified in a group, the spread of 
tacit knowledge and skills are more likely to occur among group members (Erden et al., 2008). In 
other words, positive mood helps to promote and facilitate inter-member exchanges, encouraging 
members to enhance the sharing and transfer of knowledge (Ployhart and Moliterno, 2011).  
 
Finally, from an organisational perspective, an organisation can only gain sustainable competitive 
advantage if intra- and inter-group members trust each other and work cohesively in the organisation 
(Padula, 2008, Easterby-Smith et al., 2008). The presence of trust and cohesion is critical for all group 
members to share knowledge and ideas (Mesmer-Magnus and DeChurch, 2009). If members do not 
develop sufficient trust and cohesion within and among groups, they may begin to question their 
involvement and may even withdraw their groups (Korsgaard et al., 2008). NLP techniques involve 
the study of language patterns, patterns of motivation, and rapport building (Thompson et al., 2002). 
Thus, NLP has the potential of enhancing trust and cohesion among members in a group and 
between groups (Wood, 2006). An organisation�¶�V�� �R�Y�H�U�D�O�O�� �S�H�U�I�R�U�P�D�Q�F�H�� �L�V�� �D�� �I�X�Q�F�W�L�R�Q of reciprocal, 
interactive relationships and exchanges among all members (Korsgaard et al., 1995). A greater 
degree of trust and cohesion more likely assists the transfer of knowledge, ideas, and innovation 
among members (Nahapiet and Ghoshal, 1998). If organisational members distrust each other, they 
may withhold relevant information or even provide misleading information (Ployhart and Moliterno, 
2011). In other words, if groups do not interact, coordinate, communicate, or adapt �W�R�� �R�W�K�H�U�V�¶��
behaviours due to distrust among members, there will be little opportunity for the �P�H�P�E�H�U�V�¶��cognitive-
behavioural approaches to manifest and support the emergence of HC resources (Ployhart and 
Moliterno, 2011).  
 
As highlighted earlier, the environment for most organisations today is global, complex, dynamic, 
highly competitive, and extremely volatile (Tarique and Schuler, 2010). Thus, organisations require 
dynamic as well as static elements that allow them to create and capture knowledge and develop 
learning on an ongoing basis. Knowledge and learning capabilities assist organisations to recognise 
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new information, assimilate it, apply it toward new ends, and are a continuous genesis of creation and 
recreation where gestalts and logical structures are added or deleted from organisational memory 
(Boal and Hooijberg, 2000). These capabilities often involve processes used offensively and 
defensively to improve fits between an organisation and its changing environments (Boal and 
Hooijberg, 2000). In other words, knowledge and learning capabilities act as feedback loops that 
ensure vital learning development and knowledge creation and allow the stock of HC (i.e. tacit 
knowl�H�G�J�H�� �D�Q�G�� �V�N�L�O�O�V���� �W�R�� �E�H�� �D�F�F�X�P�X�O�D�W�H�G���� �.�R�Q�J�� �D�Q�G�� �)�D�U�U�H�O�O�¶�V��(2012) study argues that the 
development of knowledge and learning capabilities can become more effective through VAK 
representation systems as the representation systems help to enhance internal learning for members 
in an organisation. This paper further argues that NLP can be used as a conceptual framework to 
develop HC resources in organisations. Figure 1 below illustrates the relationships between VAK 
representation systems, knowledge and learning capabilities and HC. 
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Figure 1: VAK representational systems, knowledge and learning capabilities and human capital 
(Adapted from Kong and Farrell, 2012) 

As can be seen from Figure 1 above, an individual learns his or her perceived world through NLP 
representation systems, whether it is visual, auditory or kinaesthetic. The information gathered 
through a preferred VAK representation system will then be processed through learning processes 
where new knowledge is developed, internalised and utilised. Theoretically, when other organisational 
members (whether from the same group or different groups) utilise NLP to learn and interact with 
each other, more new knowledge, particularly tacit knowledge, is created. More importantly, the NLP 
approach assists making skills and tacit knowledge more explicit and available for others to learn 
(Tosey and Mathison, 2010). The process of knowledge creation and learning development helps to 
enhance knowledge and learning capabilities (Kong and Farrell, 2012). Enhanced knowledge and 
learning capabilities means that an organisation has the capabilities to recognise new information, 
assimilate it, and apply it toward new ends on an ongoing basis. The recognition, assimilation and 
application of new knowled�J�H�� �L�V�� �W�K�H�Q�� �I�H�H�G�E�D�F�N�� �W�R�� �W�K�H�� �L�Q�G�L�Y�L�G�X�D�O�¶�V�� �9�$�.�� �U�H�S�U�H�V�H�Q�W�D�W�L�R�Q�� �V�\�V�W�H�P�V�� �I�R�U��
further process of new knowledge and learning. It is important to note that the creation of knowledge 
includes explicit and tacit knowledge. When more new knowledge, particularly tacit knowledge and 
skills, is transferred from one person to another, more knowledge is retained and the stock of HC is 
then increased. As NLP allows an individual to create new knowledge (particularly tacit knowledge 
and skills) through his or her own learning style, the NLP approach is likely and arguably a more 
effective method to create learning and tacit knowledge, which helps to enhance HC in organisations. 

4. Future research direction and limitations 

Despite of these promising findings from the literature, there is a potential problem with NLP when it is 
applied in developing HC. NLP presupposes that people are inherently creative and capable. As 
Tosey and Mathison (2003) �D�U�J�X�H���� �µNLP in our experience concentrates on the intrapersonal, 
intrapsychic processes of reality construction. It attends little, if at all, to the social context and 
intersubjectivity. If it is a learning theory, it is one that emphasises individual rather than social 
learning�¶. As highlighted earlier, having organisational members to develop, internalise and utilise 
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knowledge individually is not sufficient for enhancing knowledge and learning capabilities, and 
nurturing HC. It is the cumulative tacit knowledge along with all other human resource elements that 
create most value to organisations (Kong and Farrell, 2012). In other words, for NLP to be effective to 
develop HC in organisations, it must be used carefully and strategically. Indeed, NLP concentrates on 
how human beings go about making sense of their experience and interacting with others (Pollitt, 
2010). NLP techniques involve the study of language patterns, patterns of motivation, how rapport is 
built, and how individuals code data (Thompson et al., 2002). In other words, there is an in-built 
mechanism in NLP that allows interactions between individuals to occur and tacit knowledge, skills 
and experience to be share. However, such in-built mechanism is not shown explicitly in the NLP 
approach. In other words, there is still a missing link in terms of how tacit knowledge is built up and 
how the knowledge is transferred from one member to another; and from one group to another group. 
Leaders and managers must have a very clear idea of what they would like to achieve. External 
consultations and professional NLP trainers may need to be brought in to emphasise the importance 
of sharing and creating knowledge for the organisation. More organisational strategies may need to 
be introduced in order to facilitate the creation and transfer of tacit knowledge and skills. Only active 
interpersonal interactions allow the level of HC to increase dramatically. More research is needed to 
reveal what strategies are required to develop HC through NLP in organisations, in particular in terms 
of the creation of tacit knowledge between members in the organisation. 

5. Conclusion 

The study of NLP has endured for more than thirty years. This paper reviews the literature and argues 
�W�K�D�W�� �1�/�3�� �K�D�V�� �W�K�H�� �S�R�W�H�Q�W�L�D�O�� �W�R�� �I�R�V�W�H�U�� �+�&�� �L�Q�� �R�U�J�D�Q�L�V�D�W�L�R�Q�V���� �1�/�3�� �D�L�P�V�� �W�R�� �G�H�Y�H�O�R�S�� �L�Q�G�L�Y�L�G�X�D�O�V�¶�� �V�N�L�O�O�V�� �L�Q��
relation to other people, by improving understanding of their thought processes, behaviours and 
language (Pollitt, 2010). It can help organisational members to develop skills, knowledge and 
confidence, which improves both their professional and personal lives (Lavan, 2002). It is a field of 
practice and innovation with a wide range of tools and techniques that learners and professional 
trainers can apply within both formal and informal learning settings (Tosey and Mathison, 2008). 
However, the in-built mechanism in NLP that allows interactions between organisational members to 
occur and tacit knowledge, skills and experience to be shared is explicit in the NLP approach. More 
research on strategies that foster the development of HC through NLP is needed. 
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Abstract : Operational knowledge in industries is difficult to capture because of the tacit nature of gestures. Our 
experiments showed that the operators can be equipped with video capture devices. Professional workers can 
also be invited to describe the intentions of their gesture. But the bottleneck is in the gesture itself. This paper 
describes an experiment, which was performed at EDF (Electricité de France), the French leader energy 
producer company. Several categories of professional gestures were studied and were investigated to produce 
�W�U�D�L�Q�L�Q�J�� �Y�L�G�H�R�� �P�D�W�H�U�L�D�O�� �F�D�O�O�H�G�� �³�0�$�3�´�� ���0�X�O�W�L�P�H�G�L�D�� �$�S�S�U�H�Q�W�L�F�H�V�K�L�S�� �3�O�D�W�I�R�U�P������ �7�K�H�� �F�D�S�W�X�U�H�� �S�U�R�W�R�F�R�O�� �D�L�P�V�� �W�R�� �F�R�O�O�H�F�W��
�R�S�H�U�D�W�R�U�V�¶�� �L�Q�W�H�Q�W�L�R�Q�V���� �W�K�H�L�U�� �P�H�Q�W�D�O�� �P�R�G�H�Os. An anthropocentric three-step methodology was applied. For all the 
gestures, six descriptors were used to qualify the environment and the capture situation: (A) the realism of the 
situation, (B) the length of the gesture, (C) the shooting area size, (D) thought and decision-making of the 
operator, (E) the �R�S�H�U�D�W�R�U�¶�V�� �D�E�L�O�L�W�\�� �W�R��gaze available information and (F) the �R�S�H�U�D�W�R�U�¶�V�� �D�E�L�O�L�W�\�� �W�R�� �V�H�D�U�F�K�� �I�R�U��
information in the environment. A three-value scale is used for each descriptor to quantify the criticism of the 
gestures. Results include the perimeter of application of the MAP methodology, describing professional gestures 
which can be captured, formalized and transmitted. The majority of the descriptors have a moderated influence 
on the process, concentrating their impact on one point of the method. Two parts of the professional gesture 
have high-level impact on the whole process: (1) the visual component of the gesture to use available information 
or to search pertinent information in the environment, and (2) the time devoted to interaction between operators 
or to think and make decision during the realization of the professional gesture. 
 
Keywords : tacit knowledge, video capture, professional gesture, multimedia apprenticeship platform (MAP) 

1. Introduction, context 

This present work takes place in a knowledge transfer problematic, involving particularities of tacit 
knowledge (Nonaka & Takeuchi, 1995; Paivio, 1971; Polanyi, 1967) applied to industrial context. In 
industries, operators perform many technical gestures linked to tacit know-how. The problem to 
transfer this implicit knowledge was usually solved with implicit transfer technique: the journeyman. 
This intergenerational transfer needs one to one workers contacts and several months to be 
achieved. Both conditions are now uncommonly satisfied, and this problem leads industries to solve 
differently the equation. That was made in Electricité de France (EDF, French electrical energy 
producer), which asked us to develop an operational methodology to capture and to transfer 
professional gestures. 
 
A usual definition of the gesture considers it as a form of non-verbal communication, implying 
necessarily a movement of a part of the body. There exist gestural codes in any work, in the manners 
of being, of behaving, of communicating, which are specific to each work environment. The topic of 
this paper is to approach the professional gesture as a tacit knowledge of industry but it could be 
approached as a part of an action, implying a communication between operator and machine. 
 
Researches in ergonomics and work psychology on knowledge embodied in gestures impact different 
sectors of activities: tourism (Sauvage, 1993), automobiles and civil engineering (Chassaing, 2004), 
rail (Fernandez, 2001), aviation (Aubert, 2000), surgery (Tomás, 2008)���� �H�W�F���� �7�K�L�V�� �O�L�W�H�U�D�W�X�U�H�� �G�R�H�V�Q�¶�W��
show any consensus about terminology for work gesture analysis: Chassaing (2006) uses the terms 
"gesture of work," or "gestural knowledge". Clot, and al. (Clot, Fernandez, & Scheller, 2007)  speak of 
gesture at work; Aubert (2000) speaks only of "gesture". However, all agree in showing the difficulties 
to understand the knowledge underlying professional acts by their specificity. Indeed, this knowledge 
belongs to a class of very special skills, those that are "encapsulated in the action, hard to verbalize, 
closely related to the context" (Leplat, 1990, 1995). We speak of embodied knowledge, that is to say, 
"worn and stored by the body" (Aubert, 2000), which involves all the senses. These are the "skill-
based behavior" of Rasmussen (Rasmussen, 1983). 
 

mailto:Sophie.lebellu@ensc.fr
mailto:Benoit.leblanc@ensc.fr


Electronic Journal of Knowledge Management Volume 10 Issue 2 2012 
 

www.ejkm.com 143 ©Academic Publishing International Ltd 
 

In the automotive sector, with assembly tasks, and in the civil engineering sector, with tasks of 
formwork, K. Chassaing (2004) attempts to show the organization of work gestures learned on the 
job, their development, structure and implementation. Partly reflected by the fetaures of professional 
skills, she characterizes a work gesture in four points. First, the gesture is a composition: it "requires a 
sensory, cognitive and motor activity". Second, the gesture is invested: it "is intentional and is oriented 
toward different goals: to the system, to itself, and to others". Third, the gesture is situated, "the work 
activity [...] is in a situation". Last, the gesture is built: it "is the product of a history, of a past, and 
continues to be expanded." 
 
The purpose of this research is focused on the capture and transfer of professional knowledge, and 
not on the study of gesture as such. For this, we use theories of work analysis, but from a quite 
different perspective from Clot et al. Indeed, our observations and analysis focused not on the overall 
activity of an operator on his job, but on specific segments of his activity selected by the organization 
and based on: 1) their criticality from the perspective of the organization, and 2) the expertise involved 
from the operator. These segments are called "professional gestures" by the organization EDF. What 
is called in common language an operation (e.g. maintenance), a maneuver (e.g. a seal change) or 
broadly an activity, is called "gesture" by the training professionals because of the strong physical, 
manual component that covers the job of operators in nuclear power plants. 
 
From our perspective, we define the "professional gesture" as the outward manifestation of an activity 
segment, carrying expert skills and guided by motives and goals. The notion of segment implies that 
the duration of this activity is limited in time. Following Russian Activity Theory (Leontiev, 1978; 
Nosulenko & Rabardel, 2007; Rubinstein, 1940) which is our main intellectual framework, studied 
gestures are intentional, following a motive, and are determined by a set of goals achieved through 
actions. 
 
Our work investigates the use of digital video and activity elicitation to give a guideline and operational 
tools for the capture of knowledge embodied in professional gestures. The operators are equipped 
with video capture devices. They are also invited to describe the intentions (the goals) of their 
gesture. But the main problem for this situation is to understand the gesture itself and to know if the 
gesture can be captured and how. How can it be characterized? Which aspects of the gesture are 
determinant for a good outside perception�"�� �+�R�Z�� �F�D�Q�� �Z�H�� �D�F�F�H�V�V�� �W�R�� �W�K�H�� �J�H�V�W�X�U�H�¶�V�� �F�R�J�Q�L�W�L�R�Q�"���:�K�D�W�� �L�V��
the tacit part in a professional gesture?  

2. Material and method 

This section presents a brief synthesis of the Multimedia Apprenticeship Platform (MAP) construction 
methodology and an overview of collected gestures. The reader could find more details about the 
MAP method development in (Le Bellu, 2011; Le Bellu, Lahlou, & Nosulenko, 2010). The MAP is a 
hierarchically and sequentially structured educational multimedia that allows novices to visualise a 
mental model of the gesture. It illustrates the gesture in details, with the help of annotated and 
commented video sequences, schemes, visuals, animations. 

2.1 To capture 

Agreement step 
 
A semi-directive interview brings together the analyst in charge of the MAP creation and an operator. 
The hierarchy has identified the operator and appointed him for his skills and expertise.  
 
This first stage addresses three objectives: 1) inform the operator of the process to which he/she is 
committing; 2) arrive at a common mental model of the gesture by asking the operator to mention 
his/her goals, and 3) collect information that will enable to plan the capture (what, where, who, when). 
 
We present below a set of six professional gestures selected by the EDF training branch for their rare 
(only a few times performed throughout a career and mastered by a handful of people) and/or critical 
features (i.e. involving safety, security and/or performance of the company). We add to this set three 
others gestures performed in different contexts (sportive practice, use of a technical device, 
maintenance intervention on a car) and chosen for their possible comparison with day life practice. 
This nine gestures corpus (Table 1) constitutes our work material for this study. 
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Table 1:  Corpus of captured gestures 

 

G1: Remote operation of a tap 
�7�K�H���W�D�S���L�V���F�R�Q�W�U�R�O�O�H�G���Y�L�D���D���³�E�X�W�W�R�Q���E�R�[�´���W�K�D�W���W�K�H���R�S�H�U�D�W�R�U���F�R�Q�Q�H�F�W�V���W�R���W�K�H���V�\�V�W�H�P���D�I�W�H�U���K�D�Y�H��
made the control power cell operational. 
 

 

G2: Manual setting of a tap 
The operator activates a tap high located and controls the adjustments effects on a high 
dial located at this level. 
 

 

G3: Control of a valve tightness 
After a maintenance operation, the operator controls pressure and parallelism of a valve 
tightness made by other operators. 
 

 

G4: Condenser closure 
Seal installation and valve closing by calibration and checking of the position of a large 
condenser horizontally installed. 
 

 

G5: Consignment of a pump 
The operator isolates and drains pumps containing superheated water. A first operator 
�L�G�H�Q�W�L�I�L�H�V���D���U�D�Q�J�H���R�I���N�H�\���S�R�L�Q�W�V���D�Q�G���R�U�J�D�Q�V���W�R���E�H���³�F�R�Q�V�L�J�Q�P�H�Q�W�H�G�´���R�Q���D���P�D�S�����$���V�H�F�R�Q�G��
operator does operations and reports to the first through an informal dialogue phase. 

 

G6: Round of a safety operator 
The operator checks the functioning of a site in terms of material, workers, organization... 
 

 

G7: Flight simulator switch on 
The operator is switching on a flight simulator. 

 

G8: Changing of a flat tire 
The operator is changing a flat tire on his car.  

 

G9: Aïkido technique 
The professor and his assistant show students how to perform an aikido technique called 
Katate-Dori technique during a training session.  

Video recording 
 
The operator wears a subjective camera (subcam) (Lahlou, 1998, 2011) �± �I�R�F�X�V�H�G���R�Q���W�K�H���R�S�H�U�D�W�R�U�¶�V��
activity from his own point of view, and another external camera filming the context of the scene �± a 
hand-held camera and/or a camera on a support. For the purpose of this research, a special subcam 
was designed to be embedded on the protective helmet of operators working in factory environments 
(Figure 1 ). 

 

 
Figure 1 : �7�K�H���³�K�D�U�G���K�D�W�´���Z�R�U�N�V�L�W�H���Y�H�U�V�L�R�Q���R�I���W�K�H���V�X�E�F�D�P 
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There are three moments in the gesture capture step. 
 
1. The just-before time corresponds to the mental preparation. The analyst asks the operator to mimic 
or perform the gesture. It gives the operator confidence and enables him/her to specify his/her mental 
model by putting what he/she does into words. 
 
2. The recording step is the moment when the gesture is performed and recorded. The operator must 
perform the real actions of its gesture in the most possible natural way. In the specific case of a 
collaborative gesture, each operator wears a subcam. The operator is asked to think aloud, using a 
goal-directed verbalization protocol (Le Bellu, Lahlou, & Le Blanc, 2009) �W�R�� �F�R�O�O�H�F�W�� �W�K�H�� �R�S�H�U�D�W�R�U�¶�V��
intentions. This is done while accompanying each of the goals with explanations answering the 
following questions: For what reason (why) and in what manner (how) is the gesture performed? �³�7�K�H��
operator is freely allowed to consider what is worthy of comment, in regard to the level of 
sophistication in the breakdown of his/her activity, as well as the moments in time where a specific 
�D�F�W�L�R�Q���E�H�J�L�Q�V���R�U���H�Q�G�V���´��(Le Bellu et al. 2009). Our experiments show that a goal-directed verbalization 
�S�U�R�W�R�F�R�O�� �D�L�P�V�� �W�R�� �H�[�W�H�U�Q�D�O�L�]�H�� �W�D�F�L�W�� �N�Q�R�Z�O�H�G�J�H�� �D�Q�G�� �D�F�F�H�V�V�� �W�R�� �W�K�H�� �J�H�V�W�X�U�H�¶�V�� �F�R�J�Q�L�W�L�R�Q����With the mental 
preparation just before, the operator has engaged his knowledge and has prepared his speech. By 
the way, the inevitable disruption of the gesture is reduced (Ericsson & Simon, 1979, 1984).  
 
3. The just-after video-�U�H�F�R�U�G�L�Q�J���W�L�P�H���L�V���G�H�G�L�F�D�W�H�G���W�R���D�Q���³�R�Q���W�K�H���V�S�R�W�´��debriefing with the operator. Did 
he run into any problems? What were the specific components of this situation? What does stay the 
same, wh�D�W�� �G�R�H�V�Q�¶�W�� �X�V�X�D�O�O�\�� �F�K�D�Q�J�H�"�� �%�\�� �W�K�L�V�� �T�X�H�V�W�L�R�Q�V���� �W�K�H�� �D�Q�D�O�\�V�W�� �W�U�L�H�V�� �W�R�� �D�F�F�H�V�V�� �W�R�� �W�K�H�� �L�Q�W�U�D-
individual diversity of the gesture. 

2.2 To analyze and to formalize 

Analysis: to study data 
 
One analysis of the gesture based on Activity Theory (Leontiev, 1978; Rubinstein, 1940) and 
Perceived Quality Theory (Nosulenko, 1988a; Nosulenko & Samoylenko, 2001, 2009) is performed in 
delayed time of the capture. Firstly, the recorded videos are evaluated considering their quality, 
quantity of information, correspondence to the capture protocol, etc. Secondly, the objective is to plan 
and to edit a version of a whole video of the gesture performance that puts together subjective and 
contextual points of view. This video-making must preserve a maximum of information about the 
gesture to be used as a guideline �R�U���W�K�H���R�S�H�U�D�W�R�U�¶�V���F�R�P�P�H�Q�W�D�U�\���G�X�U�L�Q�J���W�K�H��next step.  
 
For this analysis work, the analyst uses videos and others materials collected during previous steps. 
Thus, the analysis leads to develop initial hypotheses about the importance of the different operations 
and the intentional structure of the gesture �D�F�F�R�U�G�L�Q�J���W�R���D�F�W�L�Y�L�W�\�¶�V���F�R�P�S�R�Q�H�Q�W�V�����J�R�D�O�V�����V�X�E-goals, tasks 
and operations (Leontiev, 1978; Rubinstein, 1940). 
 
Self- �F�R�Q�I�U�R�Q�W�D�W�L�R�Q���L�Q�W�H�U�Y�L�H�Z�����D�F�F�H�V�V�L�Q�J���W�R���W�K�H���V�X�E�M�H�F�W�¶�V���V�X�E�M�H�F�W�L�Y�H���H�[�S�H�U�L�H�Q�F�H 
 
The self-confrontation interview method (Theureau, 1992; Von Cranach, 1982) re-immerges the 
operator in his own activity by confronting him with the recorded gesture. The explanation interview 
(Vermersch, 1994, 2003), the crossed self-confrontation techniques (Clot, et al., 2001; Mollo & 
Falzon, 2004) and the re-situ interview (Rix & Biache, 2004) are variations based on the same 
�S�U�L�Q�F�L�S�O�H���� �7�K�H�� �Y�D�U�L�D�Q�W�� �Z�H�� �D�U�H�� �X�V�L�Q�J�� �V�K�D�U�H�V�� �Z�L�W�K�� �&�U�D�Q�D�F�K�¶�V�� �Pethod the fact of resting on the activity 
theory. Considering our previous practices of different situations (Lahlou, 2010; Nosulenko, et al., 
2005; Nosulenko & Samoylenko, 2009), we tend to be a little bit flexible in the formalization of our 
protocols. The main point is to collect reliable elements to be able to reconstruct the activity. The self-
confrontation interview can be made not only with the mobilised operator, but also with another 
specialist of the considered gesture. This latter modus operandi has the advantage of more easily 
identifying the components of the knowledge: acquired expertise, lack of experience, practice.Verbal 
data recorded during that interview enable to emphasise components of the activity within the 
meaning of Russian activity theory. 
 
Further analysis , final video-making and building of the MAP 
 
Based on data collected during the self-confrontation interview, the analyst changes the first video to 
�E�H�� �W�K�H�� �Q�H�D�U�H�V�W�� �R�I�� �W�K�H�� �R�S�H�U�D�W�R�U�¶�V�� �J�H�V�W�X�U�H�� �P�H�Q�W�D�O�� �P�R�G�H�O. He can add/delete video parts, add a 
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voiceover, exploit the self-�F�R�Q�I�U�R�Q�W�D�W�L�R�Q�¶�V soundtrack, add/delete text annotations on the video, 
adds/removes icons, etc. This further analysis gives rise to a Multimedia Apprenticeship Platform 
(MAP) is a mode of synthetic representation, which aims to present the most important components of 
the captured gesture according to the operat�R�U�¶�V���S�R�L�Q�W���R�I���Y�L�H�Z����Figure 2 ). 

 
 

Figure 2 : A gesture presented and described in 
a Multimedia Apprenticeship Platform 
(MAP) 

Figure 3 : Use of the MAP during a training 
session 

To be validated, the MAP undergoes three levels of validation. The first one is a professional 
validation, which check if the MAP is consistent with the considered gesture; this is controlled at 
several times, from the video capture to the pedagogical situation. The second one is an institutional 
validation, which checks the compliance of the gesture in relation to the institutional repository. The 
last one is a pedagogical validation: it considers the relevance of educational content carried by the 
MAP. 
 
After its production, the MAP (Figure 2 ) can be integrated in a training session, as shown in Figure 3 .  

3. Results: A proposition of six descriptors to characterize professional 
gestures 

All of the above professional gestures were included in a process of MAP production. For some of 
these gestures the progression of the process was easy. It was more difficult for others due to their 
features. Considering the gesture itself, our field observations lead us to distinguish six descriptors, 
�J�L�Y�L�Q�J���S�L�H�F�H�V���R�I���L�Q�I�R�U�P�D�W�L�R�Q���I�R�U���W�K�H���³�0�$�3�S�D�E�L�O�L�W�\�´1 of gestures.  
 
We present below each of them by proposing a definition or explanations necessary for other 
practitioners to understand and apply this analysis/diagnosis grid. The first three descriptors: A, B and 
C, characterize the performance gesture situation. The last three descriptors: D, E, and F, focus 
characterization on mental operations linked to information collected by the operator to perform its 
gesture in good way. Each descriptor has three possible modalities, from the lower level (level 1) to 
the higher level (level 3). 
 
Realism of the situation 
 
�7�K�H���³realism �G�H�V�F�U�L�S�W�R�U�´���U�H�S�U�H�V�H�Q�W�V���W�K�H degree of spontaneity of the capture situation.  
 
At one pole are the most artificial situations: the action is performed but the result does not really 
occur (e.g. training exercises); at the other pole, are the most natural situations (e.g. performance of a 
maintenance gesture in a working power plant). 

�ƒ Level 1: the situation is re-created. The environment and work situation are simulated outside the 
natural workplace. 

�ƒ Level 2: the real situation is prepared. The gesture is produced on the real workplace. 
Consequences are expected, and can therefore be anticipated. 

�ƒ Level 3: this is the real life mode. The capture is made on-the-fly, not provided for. 

 
                                                      
1 We call « MAPpability of a gesture �ª���W�K�H���D�E�L�O�L�W�\���W�R���F�R�Q�G�X�F�W���W�K�H���P�H�W�K�R�G���R�I���0�$�3���S�U�R�G�X�F�W�L�R�Q���I�U�R�P���V�W�D�U�W���W�R���H�Q�G�����7�K�L�V���S�D�S�H�U���G�R�H�V�Q�¶�W��
focus on the method but an overview is given in the section 2. For more details about the MAP process, we refer  the reader to 
(Le Bellu, 2011; Le Bellu, et al., 2010). 
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Length 
 
�7�K�H���³length �G�H�V�F�U�L�S�W�R�U�´���U�H�S�U�H�V�H�Q�W�V���W�K�H���W�L�P�H���Q�H�F�H�V�V�D�U�\���W�R���S�H�U�I�R�U�P���Q�D�W�X�U�D�O�O�\ the gesture without adding 
verbalization. 
 
A lot of questions exist of the relationship between perceived time and real time. Our observations 
show that the acceptable length of a film is about eight minutes to obtain a correct usable material. 
The length of the gesture performance is accentuated by the verbalization. Beyond, the perceived 
duration by the end-user apprentice is too long. This means that there would be levels of operability 
that pass through the cutting of a gesture in short sequences of less than ten minutes. Based on real 
length of natural gestures performances, we distinguished three levels of gestures length. Each level 
impacts in a positive or negative way the possibility to repeat several times the gesture capture. It is 
rare to obtain a high quality record at the first time. Our study shows that it is generally necessary the 
�R�S�H�U�D�W�R�U�� �W�R�� �S�H�U�I�R�U�P�� �K�L�V�� �J�H�V�W�X�U�H�� �V�H�Y�H�U�D�O�� �W�L�P�H�V���� �%�X�W���� �G�X�H�� �W�R�� �W�K�H�� �J�H�V�W�X�U�H�¶�V�� �O�H�Q�J�W�K���� �L�W�� �L�V�� �Q�R�W�� �D�O�Z�D�\�V��
possible. 

�ƒ Level 1: cases of short gestures (in order of minutes).  

�ƒ Level 2: gestures of about fifteen minutes. Despite the reproducibility of the gesture, we hesitate 
to repeat it, due to the time of capture. 

�ƒ �/�H�Y�H�O���������J�H�V�W�X�U�H�V���W�K�D�W���Z�H���G�R�Q�¶�W���U�H�S�H�D�W���W�K�H���F�D�S�W�X�Ue: several decades of minutes. 

Perceived time is not only linked to real time; it includes perception of physical or intellectual effort. 
The longer the duration of the gesture is, the more it affects the ability to concentrate. 
 
Shooting area size 
 
�7�K�H�� �³shooting area size �G�H�V�F�U�L�S�W�R�U�´�� �D�G�G�U�H�V�V�H�V�� �W�K�H�� �J�O�R�E�D�O�� �T�X�H�V�W�L�R�Q�� �R�I both mobility and granularity 
(precision) in the gesture.  
 
The gesture can be characterized: rather thin �± it implies only fingers or hands movements �±, rather 
wide �± it implies large arm movements �±, or very wide �± it implies all body parts movements and even 
displacements. The level selected depends on the handling area, and if the involved technical system 
is or not distributed in space. We noticed that this impacts video quality obtained with the subcam in 
spite of its wide-angle, and therefore, the shooting area size. 

�ƒ Level 1: thin. The operator uses only his fingers or arms to realize the gesture. No displacement is 
required. The operator works in single confined space. 

�ƒ Level 2: wide. The movement is a part of the gesture. For example, in the G2 gesture, arm 
movements in height are sustained by the operator. He has no choice, it is a necessary action for 
the good pursuit and realization of its gesture, but large movements in height, and more generally 
displacements, are poorly rendered with the subcam. It is necessary to use an external camera to 
track the movements. 

�ƒ Level 3: very wide. The gesture is a displacement. We must follow up the operator in a mosaic of 
places. The gesture of monitoring (G6) illustrates this case very well. 

Thought �± Decision Making 
 
�7�K�H���³thought/decision-making �G�H�V�F�U�L�S�W�R�U�´���W�U�L�H�V���W�R���J�L�Y�H���D���F�O�X�H���R�Q���W�K�H���G�H�J�U�H�H���R�I���W�K�H���J�H�V�W�X�U�H���Y�D�U�L�D�E�L�O�L�W�\2 
according to the necessary thought and decision-�P�D�N�L�Q�J���³�T�X�D�Q�W�L�W�\�´�� �I�R�U���W�K�H���U�H�D�O�L�]�D�W�L�R�Q�� �R�I�� �W�K�H���J�H�V�W�X�U�H����
The more it is necessary to think and to make decision during the gesture realization, the more the 
operator has latitude in the choice of the paths to t�D�N�H���W�R�� �D�W�W�H�P�S�W���W�K�H���I�L�Q�D�O�� �J�R�D�O�� �R�I�� �W�K�H���R�S�H�U�D�W�L�R�Q���� �,�W�¶�V��
typically the case for diagnosis situations in maintenance operations. Therefore, it raises two 
problems: (1) the problem of capture: is the captured gesture truly "iconic"? And (2) the problem of 
formalization: how to graphically represent such mental processes in the MAP? And what do we must 
show: all the possible paths, only the selected path, etc.?  
 

                                                      
2 We are conscious that each gesture is unique, even performed by the same operator from one time to the next one. In this 
descriptor, we consider a high degree of variability whose consequences can modify the outcome of the gesture or whose we 
�G�R�Q�¶�W���N�Q�R�Z���W�K�H���R�X�W�F�R�P�H���L�Q���D�G�Y�D�Q�F�H�� 
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�ƒ �/�H�Y�H�O�� ������ �W�K�H�� �J�H�V�W�X�U�H�� �L�V�� �P�D�G�H�� �R�Q�O�\�� �R�Q�F�H���� �L�W�¶�V�� �H�Q�R�X�J�K���W�R�� �R�E�W�D�L�Q�� �R�Q�H�� ���H�[�D�P�S�O�H������The more the 
environment is controlled (for example, G1 or G2: a procedure application), the closer we 
approach ordinary gestures. 

�ƒ Level 2: you have to do the same gesture several times to identify the example. An example is the 
G5 gesture in which a failure diagnosis is made following a leakage problem and could provide 
several different consequences. 

�ƒ Level 3: however multiple instances of the gesture are performed, it can still happen something 
different. Each case is unique. For example, in the case of a monitoring gesture (G6), there is a 
procedure to apply (e.g. every day, the scaffolding must be checked, etc.), but the flexibility in the 
procedure application is huge. Each time, the operator organizes his round as he wishes. 

Available information 
 
�7�K�H�� �³available information �G�H�V�F�U�L�S�W�R�U�´�� �J�L�Y�H�V�� �W�K�H�� �S�R�V�V�L�E�L�O�L�W�\�� �W�R�� �H�Y�D�O�X�D�W�H�� �W�K�H�� �T�X�D�Q�W�L�W�\�� �R�I�� �L�Q�I�R�U�P�D�W�L�R�Q��
rendered available (given) to the operator by external inputs of the environment. We distinguish two 
types of external inputs: technical and human.  
 
In the first case, these are signals coming from the technical system handled: beeps, sound signals, 
control or warning lights (Figure 4 ), etc. In the case of human inputs, these are verbal interactions 
due to communication between operators. More generally, the problem of communication and verbal 
interactions during the gesture is correlated with the inter-operator collaboration: this is what we call 
collaborative gesture. 

 
 
 
 
 
 
 

 

 

Figure 4: Example of available information given by the system to the operator (G1). 

�ƒ Level 1: no or few external inputs are given by the system and used by the operator. In gesture 
cases where there is verbal interaction, this interaction is occasional and can be anticipated 
before the capture; it is expected in the process. For example, a phone call to report the situation 
or to make inquiries. By the way, some verbal interactions may be present in a solitary gesture. 

�ƒ Level 2: in situ and frequent external inputs are given by the system and used by the operator. In 
gesture cases where there is verbal interaction, the conversation is a part of the gesture and 
involves necessarily several operators performing the gesture.  

�ƒ Level 3: the frequency of external signals and/or human interactions (collaborative gesture) is 
very high and (nearly-) constant. These signals and/or interactions are strongly linked to the 
activity. 

Searched information 
 
�7�K�H���³searched information �G�H�V�F�U�L�S�W�R�U�´���J�L�Y�H�V���W�K�H���S�R�V�V�L�E�L�O�L�W�\���W�R���H�Y�D�O�X�D�W�H���W�K�H���T�X�D�Q�W�L�W�\���R�I���K�D�S�W�L�F���D�Q�G���Y�L�V�X�D�O��
information �S�H�U�F�H�L�Y�H�G���� �F�R�O�O�H�F�W�H�G�� �D�Q�G�� �H�P�E�R�G�L�H�G�� ���W�D�N�H�Q���� �E�\�� �W�K�H�� �R�S�H�U�D�W�R�U�¶�V�� �E�R�G�\�� �I�U�R�P�� �W�K�H�� �H�Q�Y�L�U�R�Q�P�H�Q�W��
�D�Q�G���W�K�H���V�L�W�X�D�W�L�R�Q�����,�Q���W�K�L�V���V�H�D�U�F�K�H�G���L�Q�I�R�U�P�D�W�L�R�Q���S�U�R�F�H�V�V�����W�K�H���R�S�H�U�D�W�R�U�¶�V���V�H�Q�V�R�U�\-motor loop is activated 
(Figure 5 ).  
 
It can consist in visual cues: for example, in G3, the operator naked-eye gauges the parallelism of a 
bolted assembly. In G6, the monitoring activity requires permanent visual cues. Sometimes, touch 
and physical feeling are also necessary to understand invisible phenomena: for example, always in 
G3, physical feeling of the torque wrench is very important to know when stopping the tightening 
because there is no external signal (Figure 5 ). 
 

Control lights of a 
technical system 

Operator 
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Captured information is the result of an intentional interaction between the operator and the system. 
This intention is more or less conscious. One part of this information search process is certainly 
automated by years of experience. But when it is conscious, contrary to the available information 
descriptor, captured information remains the result of a personal initiative whether spontaneous or 
learned. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 5: .In a searched information process, �W�K�H���R�S�H�U�D�W�R�U�¶�V���V�H�Q�V�R�U�\-motor loop is activated. Example 
extracted from G3 

�ƒ Level 1: no or few haptic or/and visual information are perceived, collected and embodied (taken) 
�E�\���W�K�H���R�S�H�U�D�W�R�U�¶�V���E�R�G�\���I�U�R�P���W�K�H���H�Q�Y�L�U�R�Q�P�H�Q�W���D�Q�G���W�K�H���V�L�W�X�D�W�L�R�Q���� 

�ƒ Level 2: frequent haptic or/and visual information are perceived, collected and embodied (taken) 
�E�\���W�K�H���R�S�H�U�D�W�R�U�¶�V���E�R�G�\���I�U�R�P���W�K�H���H�Q�Y�L�U�R�Q�P�H�Q�W���D�Q�G���W�K�H���V�L�W�X�D�W�L�R�Q�� 

�ƒ Level 3: the frequency of haptic or/and visual information perceived, collected and embodied is 
very high and (nearly-)constant. 

Figure 6  provides an overview of the studied gestures profiles (G1-G9). Due to the six mentioned 
descriptors and the three-level scale used for each one, eighteen possible items describe the 
gestures. All of them were identified in studied situations, most of them several times. 

 
Figure 6 : Overview of the captured gestures profiles 

The operator collects, embodies 
and deciphers information 

The operator searches 
for information 
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Gestures profiles are individually presented in Figure 7 . Each gesture presents a specific signature 
symbolized by a radar diagram Gestures with profiles located in the periphery of the diagram, such as 
G3, G4 and G6 correspond to �³complex gestures�´�����)�R�U���W�K�H�V�H���J�H�V�W�X�U�H�V�����W�K�H���0�$�3���L�V���G�L�I�I�L�F�X�O�W���W�R���R�E�W�D�L�Q����
Those located further inside, such as G1, G2 and G7 are the most MAPpable: these are �³simple 
�J�H�V�W�X�U�H�V�´����Between these two situations, peripheral and centered profiles, it is recommended to dwell 
on the reading of descriptors. Figure 7  shows each of the profiles individually. 

 

 

Figure 7 : Profiles of captured gestures 

4. Discussion, conclusion 

Which are the limits for capturing and transmitting professional gestures? This question asks whether 
all professional gestures can be captured, analyzed, and formalized to be transferred in the form of a 
Multimedia Apprenticeship Platform (MAP). Our experiments distinguish between simple and complex 
gestures. 
 
In this work, each of the nine withheld gestures was studied. Six of them are extracted from the 
corpus of captured EDF professional gestures. Three others complete this collection with gestures 
that can be found in day-life situations. All of them provide a part of tacit knowledge. 
 
The six proposed descriptors give a pertinent way to approach this tacit part of the embodied 
knowledge. Three of them gaze the context in which the gesture takes place: (A) the realism of the 
situation, (B) the length of the gesture, and (C) the size of the area where it is developed. Three 
others are impacted by the operator: (D) his ability to make decision, (E) his ability to use available 
information, and (F) his ability to solicit or search for information he can perceive in the environment. 
 

G9 G8 

G4 G6 G5 

G2 G1 G3 

G7 
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On one hand, there are gestures with small values on their descriptors. Intuitively, they are easy to 
formalize, because t�K�H�\�� �G�H�D�O�� �Z�L�W�K�� �D�� �³�F�R�Q�W�U�R�O�O�H�G�´�� �W�D�F�L�W�� �S�D�U�W���� �2�Q�� �W�K�H�� �R�W�K�H�U�� �K�D�Q�G���� �J�H�V�W�X�U�H�V�� �Z�L�W�K�� �K�L�J�K��
values on their descriptors are difficult to formalize: they include large part of tacit knowledge. Then, 
the profile of each gesture, as shown in Figure 7 , is a rapid clue to synthesize the tacit component of 
the embodied knowledge. 
 
To clarify this observation we put values on this overview, translating radar profiles in a quantified 
�S�R�V�L�W�L�R�Q�����%�H�F�D�X�V�H���U�D�G�D�U���S�U�R�I�L�O�H�V���G�H�D�O���Z�L�W�K���S�R�O�\�J�R�Q�¶�V���D�U�H�D�����Z�H���F�R�Q�V�L�G�H�U���W�K�H���V�T�X�D�U�H���R�I���H�D�F�K���G�H�V�F�Uiptor's 
level and make the sum. For G1, the sum is 1+1+1+1+1+1=6; this is the smallest possible value. On 
the contrary, G6 has the bigger profile's size: the sum is 4+9+9+9+4+9=44, the higher encountered 
value. 
 
Thus, we obtain small values for G1 (6), G2 (9), and G7 (17). This quantifies our first impression of 
easy-MAPpable-gestures. We obtain big values for G4 (41) and G6 (44). These gestures are 
regarded as complex cases. Discussion must be focused on the values in between, obtained for G8 
(23), G5 (31), G9 (33), and G3 (34). It is helpful to establish three packages of gestures: (1) those 
with four or more simple values on descriptors; (2) those with either only one or two descriptors with 
high values, or with a majority of intermediate values; and (3) those with a majority of warning 
descriptors. 
 
Due to the corpus of the studied gestures, we can appreciate how a specific descriptor is an indicator 
of embodied tacit knowledge. Our MAP production experience gives us some indications to deal with 
this question of implicit part of gestures. For example, the size of the shooting area (C) is the only 
problem encountered in G2 capture, and the realism of situation (A) is quite the only one for G7 
capture. For more complex interconnections between descriptor�V�� �Z�H�� �F�D�Q�� �U�H�W�U�D�F�H�� �D�� �³�O�L�Q�H�� �R�I��
�F�R�P�S�O�H�[�L�W�\�´�����L�P�S�D�F�W���R�I���O�H�Q�J�W�K�����%�����L�V���R�E�V�H�U�Y�D�E�O�H���R�Q���*���������%�����D�Q�G���D�Y�D�L�O�D�E�O�H���L�Q�I�R�U�P�D�W�L�R�Q�����(�����D�U�H���R�E�V�H�U�Y�H�G��
on G5; (B), (E), (A) descriptors and searched information (F) are present in G4. 
 
Considering the way these descriptors can impact gesture�V�¶��capture, it could be possible to define the 
features of a gesture to capture, in order to isolate a single descriptor. But we did not invest in this too 
artificial approach which takes distance from the EDF initial problem. The company only needs to 
capitalize gestures which are rare or critical, from a safety point of view. 
 
Another perspective of discussion is in the fact that all of these features are not equivalent at all. High 
value�V�� �R�Q�� �G�H�V�F�U�L�S�W�R�U�V�� �G�R�Q�¶�W�� �L�P�S�D�F�W�� �W�K�H�� �0�$�3 process in the same way. Each one gives pieces of 
information on possible difficulties which could occur during a part of the MAP process. �,�W�¶�V�� �D��
�G�L�D�J�Q�R�V�L�V�� �W�R�R�O���� �J�H�V�W�X�U�H�V�¶�� �S�U�R�I�L�O�H�V�� �H�Q�D�E�O�H�� �W�K�H�� �D�Q�D�O�\�V�W�� �W�R�� �D�Q�W�L�F�L�S�D�W�H�� �G�L�I�I�L�F�X�O�W�L�H�V�� �L�Q�� �W�K�H�� �0�$�3�� �S�U�R�F�H�V�V��
application. 
 
Descriptors as collaboration or decision-making (D) and motor/visual features of the gesture (F) are 
involved in determining the complexity of a gesture. High values for these two descriptors imply 
difficulties to capture, to analyze and to validate the MAP (the three steps of the methodology). High 
values on other descriptors lead to localized difficulties during the methodology application. 
Descriptors A (realism of the situation) and C (size of the shooting area) impact the capture phase. 
Descriptor E (use of available information) mainly impacts the quality of the recorded video as results. 
Descriptor B (length of the gesture) can impact the analyze phase and/or the video edition phase. 
 
Our work shows that a special attention must be turned to visual component of a gesture (descriptors 
E and F), and time devoted to collaborative exchange and/or thought or decision-making (descriptor 
D). These are three important clues to transfer tacit knowledge from expert operators to novices. 
 
This description of professional gestures could be used as a tool to classify other gestures, compare 
them to encountered cases, and thus ensure they can be transferred. Then, understanding their 
criticality leads to adapt the method and anticipate ahead difficulties. 
 
This work on the capture of many professional gestures makes the link with the tacit knowledge 
question and its problems of capture and transmission. Considering operational actions, we obtain an 
approach of expertise. The limitations of our approach meet the limits of the distanced course with 
respect to the journeyman approach. Although this work is mainly based on video observation from 
�W�K�H���H�[�S�H�U�W�¶�V���S�R�L�Q�W���R�I���Y�L�H�Z�� �± to be in the e�[�S�H�U�W�¶�V���V�K�R�H�V (Lahlou, 2011) �±, sophisticated psychological 
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theories such as Russian Activity Theory (Leontiev, 1978; Nosulenko & Rabardel, 2007; Rubinstein, 
1940) and Perceived Quality Theory (Nadel, 1998; Nosulenko, 1988b; Nosulenko & Samoylenko, 
2009) were rendered enough operational to enable the analyst to put forward goals of the operator by 
verbalization techniques. Our work (Le Bellu, 2011; Le Bellu, et al., 2009) shows it is one possible 
answer to the embodied tacit knowledge externalization problem (Nonaka & Takeuchi, 1995; Polanyi, 
1967). 
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Abstract : A main purpose of this study is to investigate the impact of intellectual capital and intellectual capital 
complementarity on a firm’s global initiatives. Sample was selected with a type of purposive sampling. The 
selection criteria were that companies had to locate in Taiwan, but competing globally. Altogether 324 firms took 
part in the study. Structural Equation Modelling technique was used in the data analysis. Based on the analyses 
results, some implications are provided. Firstly, the importance of intellectual capital is again highlighted. It is 
confirmed that intellectual capital does enhance a firm’s global initiatives. Secondly, some moderating effects of 
business environment are found between intellectual capital and global initiatives. Thirdly, the important role of 
intellectual capital complementarity is identified. It is found that intellectual capital complementarity has positive 
effect on global initiatives in both high dynamic and low dynamic contexts. As a result, the value of intellectual 
capital components can mostly be actualized only in terms of their dynamic interrelationships and conjoint 
interaction.  
 
Keywords : intellectual capital, global initiatives, environment, complementarity, SEM 

1.1 Research background  

The intellectual capital-based view of the firm (ICV hereafter) represents one specific aspect of the 
more general resource-based view, in that it more narrowly consider three resources (human capital, 
relational capital and structural capital) that have theoretically linked to a firm’s competitive advantage 
(Reed, Lubatkin, and Srinivasan, 2006). Specially, ICV deals solely with knowledge that is created by 
and stored in a firm’s three capital components: (1) in individuals (human capital), (2) in organizational 
structures, processes, and systems (structural capital), and (3) in relationships and networks 
(relational capital) (Edvinsson and Malon, 1999; Seleim, Ashour, and Bontis, 2004; Subramaniam and 
Youndt, 2005; Reed, Lubatkin, and Srinivasan, 2006).  
 
With the rapid growth of global competition, there is a need for firms to control and nurture their 
intellectual capital (IC hereafter) (Bose and Oh, 2004; Perrott, 2007). While the relationship between 
IC and organizational performance have been confirmed (Mavridis, 2005; Subramaniam and Youndt, 
2005; O'Connor, Roos, and Vickers-Willis, 2007; Wu, Lin, and Hsu, 2007), the results are not 
consistent concerning how different IC components interact with each other. Treating human, 
relational, and structural capital as discrete, individual parts of intellectual capital tends to simplify 
reality and thus loses sight of the whole intellectual capital (Youndt, Subramaniam, and Snell, 
2004).Specifically, even though there are some discussions on the influence of IC on bottom-line 
profit (Roos, Roos, Edvinsson, and Dragonetti, 1998; Grossman, 2000; Bozbura, 2004), innovation 
performance (Mavridis, 2005; Subramaniam and Youndt, 2005; O'Connor, Roos, and Vickers-Willis, 
2007; Wu, Lin, and Hsu, 2007), exporting tendency (Seleim, Ashour, and Bontis, 2004; Mavridis, 
2005), or even global initiatives (Ling, 2011; Ling, 2012), little have been done concerning the 
relationship between IC complementarity (the interactions between and among the three forms of IC, 
human capital, relational capital, and structural capital) and global initiatives.  
 
In addition, while some scholars have devoted considerable attention to the relationship between IC 
and firm performance, most of them do not consider the moderating effect of environment (Juma, 
2005; Ling, 2011). For instance, Subramaniam and Youndt (2005) study the impact of IC on a firm’s 
innovative capabilities, but they do not consider the moderating effect of environment. Ling (2011) 
studies the influence of IC and knowledge management on global performance, but she does not 
consider the moderating effect of environment. Some scholars such as Ling (2012) does focuses on 
studying the moderating effect of environment on the IC-global initiatives relationship, but she does 
not consider the influence of IC complementarity. Given that environments have long been considered 
among the most critical contingencies in organization theory and strategic management (Child, 1972; 
Dess and Beard, 1984; Zahra, 1996; Gillely, McGee, and Rasheed, 2004; Juma, 2005), the inclusion 
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of a moderating variable of environment might enrich the existing literature on the IC complementairy-
global initiatives relationship. Specifically, our study aims to empirically test whether the impact of IC 
and IC complementarity on global initiatives are greater in high as compared to low dynamic 
environments.  
 
Accordingly, a main purpose of this study is to explore whether different forms of IC complement each 
other to enhance a firm’s global performance. Specifically, the influence of IC and IC complementarity 
on a firm’s global initiatives will be investigated. The complementary effect will be estimated with three 
two-way interaction effects (human capital*relational capital, human capital*structural capital, and 
relational capital*structural capital). The moderating effect of environment will also be examined. In 
the following sections, efforts will be made to pull together the limited body of research that exists to 
provide the detailed relationship among IC, business environment, and global initiatives.  

2. Literature re view  

2.1 Intellectual capital and global initiatives  

The accumulation of IC enables a firm to achieve better global initiatives such as innovation (Wu, Lin, 
and Hsu, 2007; Ling, 2011). For instance, it is generally agreed that human capital, such as top 
management teams’ (TMTs) visionary leadership, represents an important resource for a firm to 
achieve global initiatives (Birkinshaw, 1997; Hitt, Keats, and DeMarie, 1998; Wu, Chiang, and Jiang, 
2002; Ling and Jaw, 2006; Banutu-Gomez and Banutu-Gomez, 2007). TMTs (human capital) 
determine the acquisition and conversion of employees’ knowledge or abilities into desirable 
behaviors to deliver value to customers (global marketing) (Ling and Jaw, 2006). It is also found that 
top management teams’ visionary leadership (human capital) is positively associated with a firm’s 
innovation performance (global innovation) (Ling and Jaw, 2006). As a result, human capital plays a 
significant role in triggering innovation and performance (global innovation) (Kim and Kumar, 2009). 
 
Moreover, relational capital has been shown to promote global initiatives (Ling, 2011). Prior research 
has proven that establishing relations with all the sections from the customer to the supplier (relational 
capital) has an effect on the increase of the market share (global marketing) (Narver and Slater, 1990; 
Bozbura, 2004). The social networks among a firm and its international customers (relational capital) 
help a firm to understand quickly the requirement of customer and provide it rapidly (global marketing) 
(Goldman, Nagel, and Preiss, 1995). Input from international customers or suppliers (relational 
capital) facilitates knowledge generating and sharing and thus become sources of companywide 
innovation breakthroughs (global innovation) (Spencer, 2003; Ojeda-Gomez, Simpson, Koh, and 
Padmore, 2007).  
 
Furthermore, global initiatives may be achieved through the accumulation of structure capital (Ling, 
2011). Customer satisfaction and competitiveness (global marketing) may be achieved by utilizing 
new organizational structure(s) or systems (structural capital) to master change and uncertainty 
(Goldman, Nagel, and Preiss, 1995; Ling and Jaw, 2006). Structural capital is perceived to be a 
primary determinant of enterprise performance in small innovative enterprises (Tovstiga and 
Tulugurova, 2007). The greater a firm’s structure(s) or systems (structural capital) are, the more likely 
innovations will occur by improving upon existing knowledge (Subramaniam and Youndt, 2005). 
Based on the above discussion, the following hypothesis is proposed. 
 
Hypothesis 1 IC (human capital, relational capital, and structural capital) has positive impact on a 
firm’s global initiatives.  

2.2 Intellectual capital complementarity and global ini tiatives  

Most previous studies conclude that there might be interaction effects between or among each 
specific intellectual capital component. For instance, human capital and structural capital might 
enhance each other to create value. Structural capital enhances human capital’s productive potential 
by providing employees with a supportive, yet socially complex infrastructure (Edvinsson and Malone, 
1999; Reed, Lubatkin, and Srinivasan, 2006). Generally speaking, the accumulation of structural 
capital will be associated with a firm’s stock of core personnel (human capital) (Juma, 2005).  
 
Human capital and relational capital might enhance each other as well. Human capital (education, 
training, skills, etc) will only bring in critical new resources when it is coupled with relational capital 
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(social networks) (Blyler and Coff, 2003; Reed, Lubatkin, and Srinivasan, 2006). Relational capital’s 
productive potential lies primarily in its ability to leverage the productivity of human capital (Chung and 
Gibbons, 1997; Hargadon and Sutton, 1997; Kraatz, 1998; Tsai and Ghoshal, 1998; Florin, Lubatkin, 
and Schulze, 2002). That is, the more a firm’s human capital is enhanced by social linkages, the more 
employees become attractive to additional informationally enriched and high-status social ties, and so 
on (Reed, Lubatkin, and Srinivasan, 2006). Highly experienced and educated top management teams 
(TMTs hereafter) (human capital) enhances a firm’s ability to form favorable collaborations (relational 
capital) (Juma, 2005; Banutu-Gomez and Banutu-Gomez, 2007).  
 
In the international context, it is also likely that human capital is associated positively with relational 
capital. For instance, international managers’ managerial competency and cross-cultural adjustment 
ability, a major part of a firm’s human capital, tends to facilitate the development of inter-
organizational or cross-border networks (relational capital). Highly experienced and educated TMT 
(human capital) tends to facilitate the development of inter-organizational or cross-border networks 
(relational capital), which in turn enhances the firm’s relationship-building with its main customers or 
suppliers (Banutu-Gomez and Banutu-Gomez, 2007). Accordingly, the following hypothesis is 
proposed. 
 
Hypothesis 2 IC complementarity has positive impact on global initiatives.  

2.3 The moderating effect of environmental dynamism  

The environmental context in which a firm operates can enhance or impede the performance effects 
associated with IC. IC investments and performance outcomes may systematically differ across 
industries (Youndt, Subramaniam, and Snell, 2004). Some studies also suggest that the effect of IC 
on firm performance is dependent on its environmental context (Juma, 2005; Reed, Lubatkin, and 
Srinivasan, 2006), and what creates value for one company does not necessarily create value for 
another (Stahle and Hong, 2002).  
 
As a result, the impact of IC on global initiatives might be contingent upon the environment conditions 
in which a business operates. For instance, linking the organization with its external environment 
(relational capital) may be used as a means to mange external interdependency (by reducing 
environmental uncertainty and transaction costs associated) (Pfeffer and Salancik, 1978; Juma, 2005; 
Ojeda-Gomez et al., 2007). Volatility in the task environment can hinder an organization’s ability to 
anticipate the potential benefits of IC investment (Juma, 2005). It is generally expected that new firms 
will invest in collaborative relationships (relational capital) with outside firms so as to quickly gain 
access to new ideas, patents, or other resources (Hitt, Hoskisson, and Harrison, 1991; Juma, 2005). 
Dynamic environments also increase a firm’s need to have more qualified senior executives and 
researchers (human capital) in order to remain competitive in the rapidly changing global market 
(Juma, 2005). A highly quailed TMT (human capital) not only enhances the reputation of the firm but 
also assists in obtaining additional resources and collaborations from outside associates (global 
marketing) (Juma, 2005; Banutu-Gomez and Banutu-Gomez, 2007; Ojeda-Gomez et al., 2007). 
Based on the above discussion, the following hypothesis is proposed. 
 
Hypothesis 3 There is moderating effect of environment dynamism on the IC-global initiatives 
relationship and the IC complementarity-global initiatives relationship. Methodology 

2.4 Measurement  

2.4.1 Intellectual capital 

Three dimensions are identified to measure the IC variable: human capital, structural capital, and 
relational capital. Human capital refers to the human capital which enables a firm to compete in the 
global markets (Huang, Roy, Ahmed, Heng, and Lim, 2002; Chen and Lin, 2003; Ling and Jaw, 2006). 
Structural capital refers the knowledge embedded in organizational structures and processes, and it is 
the sum of all assets that make the creative ability of the organization possible (Edvinsson and 
Malone, 1999; Guthrie and Petty, 2000; Bozbura, 2004; Seleim, Ashour, and Bontis, 2004; 
Cuganesan, 2005). Relational capital refers to the relationships with external stakeholders that enable 
a firm to compete in the global markets (Cuganesan, 2005; Bruton, Dess, and Janney, 2007). Sample 
questions of intellectual capital include “in my organization, the top management teams are able to 
integrate and lead cross-cultural work teams”, “in my organization spreads product information to 
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potential international customers through its business partners”, “in my organization, databases are 
available to employees all over the world to provide instant solutions or reference information to work-
related problems”, etc. 

2.4.2 Global initiatives 

Global initiatives refer to the proactive and deliberate entrepreneurial pursuit of a firm which enables it 
to compete globally (Birkinshaw and Fry, 1998; Birkinshaw, Hood, and Jonsson, 1998; Ling and Jaw, 
2006). Two constructs are identified to measure a firm’s global initiatives: (1)global marketing, and 
(2)global innovation (Pucik, 1992; Birkinshaw, Hood, and Jonsson, 1998; Ling and Jaw, 2006; Ojeda-
Gomez et al., 2007; Ling, 2011). Global marketing measures a firm’s ability to tap into new 
opportunities in markets around the world, and deliver superior value to customers (Pucik, 1992; Lado 
and Wilson, 1994; Birkinshaw, Hood, and Jonsson, 1998; Hitt, Keats, and DeMarie, 1998). Global 
innovation measures the innovation output and work products, but not on the innovation process 
(Kuratko and Hodgetts, 1992; Ling, 2011). Sample questions of global initiatives include “my 
organization enjoys higher percentage of long-term customers than international competitors”, “my 
organization has more new technology or new products than international competitors”, etc.  

2.4.3 Environmental dynamism 

Environmental dynamism measures environmental instability or volatility, which is characterized by 
rapid rates of change and innovation in the industry as well as the uncertainty or unpredictability of the 
action of competitors and customers (Miller and Friesen, 1983; Dess and Beard, 1984; Juma, 2005). 
Sample questions include “a larger number of competitors in this industry”, “high speed of new 
product/service launching”, “short product life cycle”, etc (Ling, 2012). 

2.5 Sampling procedure and sample profile  

Sample was selected from the Taiwanese top 1,000 companies list published. Following prior studies 
(Kerlinger, 1986; Gergory, Emory and Cooper, 1991; Lumpkin, and Covin, 1995, 1997; Ling, 2011), a 
type of purposive sampling was adopted in which the researcher selects a sample to meet specific 
criteria. The selection criteria were companies located in Taiwan, but competing globally. As a result, 
only those with foreign subsidiaries were included in our questionnaire-mailing list. A broad group of 
organizations and industries were included in our study to increase the generalizability of the findings. 
Altogether 324 firms took part in the study.  

3. Analyses and results  

3.1 Confirmative factor analyses  

Confirmative factor analyses were first conducted to determine the proper dimensions for the IC and 
global initiatives instrument. A confirmatory factor model of IC was first obtained using the software of 
AMOS. Results from this approach revealed that the overall model provided a good fit to the data 
(�$�����G�I��� �����������������5�0�6�(�$��� �����������������1�)�,��� �����������������&�)�,��� �����������������5�)�,��� �����������������,�)�,��� �����������������7�/�,��� �������������������,�W���L�V��
�F�R�Q�I�L�U�P�H�G�� �W�K�D�W�� �,�&�� �F�D�Q�� �E�H�� �V�H�S�D�U�D�W�H�G�� �L�Q�W�R�� �W�K�U�H�H�� �G�L�P�H�Q�V�L�R�Q�V���� �Q�D�P�H�O�\���� �K�X�P�D�Q�� �F�D�S�L�W�D�O�� ���.�� � �� ������������������
�U�H�O�D�W�L�R�Q�D�O�� �F�D�S�L�W�D�O�� ���.�� � �� ������������������ �D�Q�G�� �V�W�U�X�F�W�X�U�D�O�� �F�D�S�L�W�D�O�� ���.�� �  0.8806). After that, another confirmatory 
�I�D�F�W�R�U���P�R�G�H�O���R�I���J�O�R�E�D�O���L�Q�L�W�L�D�W�L�Y�H�V���Z�D�V���R�E�W�D�L�Q�H�G�����D�Q�G���W�K�H���U�H�V�X�O�W�V���D�O�V�R���L�Q�G�L�F�D�W�H���D���J�R�R�G���I�L�W���W�R���W�K�H���G�D�W�D�����$����� ��
�������������������G�I��� �����������$�����G�I��� �����������������5�0�6�(�$��� �����������������1�)�,��� �����������������&�)�,��� �����������������5�)�,��� �����������������,�)�,��� ����������������
�7�/�,�� �  0.931). It is confirmed that global initiatives can be separated into two dimensions, i.e. global 
�P�D�U�N�H�W�L�Q�J�����.��� �������������������D�Q�G���J�O�R�E�D�O���L�Q�Q�R�Y�D�W�L�R�Q�����.��� ���������������������7�K�H���U�H�O�L�D�E�L�O�L�W�\���R�I���H�Q�Y�L�U�R�Q�P�H�Q�W�D�O���G�\�Q�D�P�L�V�P��
���.��� �������������������D�U�H���D�O�V�R���D�F�F�H�S�W�D�E�O�H���� 

3.2 SEM analyses  

Several SEM models were then depicted to investigate the influence of IC and its complementary 
effect on global performance (model 1) and the moderating effect of business environment (model 2 
and model 3). Given that looking independently at any one of the subcategories most certainly results 
in an incomplete account of an organization’s IC, in the following analyses, IC was depicted as a 
latent variable comprised of human capital, relational capital, and structural capital. The 
complementary effect was estimated with three two-way interaction effects (human capital*relational 
capital, human capital*structural capital, and relational capital*structural capital). Table 1 shows the 
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model fit and standardized path coefficients of the three SEM models, and some interesting findings 
are revealed as follows.  

Table 1: The influence of IC and its complementarity on global initiatives (standardized path 
coefficients)  

 Model 1:      all 
samples  �1� ������  

Model 2:   firms 
operating in low 
dynamic context 

�1� ������  

Model 3:   firms 
operating in high 
dynamic context 

�1� ������  

IC 
�:�� Global 
innovation 

3.36*** 0.81 0.17** 

IC�:  Global 
marketing 

3.55*** 0.14** 0.10 

IC complementarity 
�:  Global 
innovation 

-2.73*** 0.30** 0.52*** 

IC complementarity 
�:�� Global 
marketing 

-2.93*** 0.39*** 0.50*** 

 
* p<0.05; ** p<0.01, *** p<0.001 
 
Model 1 tests the influence of IC and IC complementarity on a firm’s global initiatives. The overall 
�P�R�G�H�O���S�U�R�Y�L�G�H�G���D���J�R�R�G���I�L�W���W�R���W�K�H���G�D�W�D�����$����� �������������������G�I��� �������������S��� ���������������$�����G�I��� ���������������5�0�6�(�$��� ��������������
�1� )� ,� � �  � � � �� �� �� �� �� � �&� )� ,� � �  � � � �� �� ������� �5�)�,�� � �� ������������ �,�)�,�� � �� �������������� �7�/�,�� � �� �������������� �7�K�H�� �U�H�V�X�O�W�V�� �V�K�R�Z�� �W�K�D�W�� �,�&�� �K�D�V�� �S�R�V�L�W�L�Y�H��
�L�P�S�D�F�W���R�Q���D���I�L�U�P�¶�V���J�O�R�E�D�O���L�Q�Q�R�Y�D�W�L�R�Q�����E�� � ���������������S���������������������D�Q�G���J�O�R�E�D�O���P�D�U�N�H�W�L�Q�J�����E�� � �� ������������ �S�� ���� ��������������
but IC complementarity has negative impact on a firm’s global innovation (b � ��-2.73, p < 0.001) and 
�J�O�R�E�D�O���P�D�U�N�H�W�L�Q�J�����E��� ��-2.93, p < 0.001). Figure 1 shows the SEM model of the influence of IC and its 
complementary effect on global performance. Based on Model 1, Hypothesis 1 is supported that 
global IC is positively associated with a firm’s global initiatives.  

 

Intellectual  
Capital 

Complementarity 

Global 
Innovation 

Global 
Marketing 

Intellectual 
Capital 

 

3.36** 

3.55* 

-2.93*** 

-2.73** 

 
Figure 1 : The influence of intellectual capital and its complementarity on global initiatives (model 1) 

After that, we divided the data into two groups - �K�L�J�K�����Q��� �������������Y�V�����O�R�Z���H�Q�Y�L�U�R�Q�P�H�Q�W�D�O���G�\�Q�D�P�L�V�P�����Q��� ��
177), and investigated the possible moderating effect of environmental dynamism using model 1 as 
the hypothesized model. Figure 2 (Model 2) shows the results in the low environmental dynamism 
context (Model 2), and Figure 3 (Model 3) shows the results in the low environmental dynamism 
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�F�R�Q�W�H�[�W�����P�R�G�H�O�����������7�K�H���U�H�V�X�O�W�V���L�Q�G�L�F�D�W�H�G���W�K�D�W���E�R�W�K���P�R�G�H�O���������$����� �������������������G�I��� �������������S��� �����������������$�����G�I��� ��
�������������5�0�6�(�$�� � ���������������1�)�,�� � �������������� �&�)�,�� � ���������������5�)�,��� �� �������������,�)�,�� � ���������������7�/�,�� � ���������������D�Q�G���P�R�G�H�O���������$���� � ��
�����������������G�I��� ������������ �S�� � �� ���������������$�����G�I��� �� ���������� �5�0�6�(�$�� � �� �������������1�)�,��� ���������������&�)�,�� � �� ������������ �5�)�,�� � �� �������������,�)�,��� ��
�������������7�/�,��� ���������������S�U�R�Y�L�G�H�G���J�R�R�G���I�L�Ws to the data.  
 
Based on Model 2 & Model 3, Hypothesis 2 is supported that IC complementarity has positive impact 
on global initiatives, because IC complementarity have positive impact on a firm’s global initiatives in 
both low dynamic (Figure 2) and high dynamic context (Figure 3). IC complementarity has positive 
�L�P�S�D�F�W���R�Q���D���I�L�U�P�¶�V���J�O�R�E�D�O���L�Q�Q�R�Y�D�W�L�R�Q�����E��� ���������������S�������������������D�Q�G���J�O�R�E�D�O���P�D�U�N�H�W�L�Q�J�����E��� ���������������S�����������������������,n 
high dynamic context (Figure 3), IC complementarity still has positive impact on a firm’s global 
�L�Q�Q�R�Y�D�W�L�R�Q�����E��� ���������������S�������������������D�Q�G���J�O�R�E�D�O���P�D�U�N�H�W�L�Q�J�����E��� ���������������S������������������. 
 
Based on Model 2 & Model 3, Hypothesis 3 is also supported that there is moderating effect of 
environment dynamism on the relationship between IC and global performance. The impact of IC on 
global initiatives in the low dynamic context (Figure 2) is different from that in the high dynamic 
context (Figure 3). In low dynamic context (Figure 2), IC has no significant impact on a firm’s global 
�L�Q�Q�R�Y�D�W�L�R�Q�� ���E�� � �� ������������ �S�� �!�� �������������� �E�X�W�� �K�D�V�� �S�R�V�L�W�L�Y�H�� �L�P�S�D�F�W�� �R�Q�� �J�O�R�E�D�O�� �P�D�U�N�H�W�L�Q�J�� ���E�� � �� ������������ �S�� ���� �������������� �,�Q��
high dynamic context, however, the influence of IC on global marketing becomes non-significant (b � ��
�������������S���!���������������D�Q�G���W�K�H���L�Q�I�O�X�H�Q�F�H���R�I���,�&���R�Q���J�O�R�E�D�O���L�Q�Q�R�Y�D�W�L�R�Q���E�H�F�R�P�H�V���V�L�J�Q�L�I�L�F�D�Q�W�����E��� ���������������S������������������ 
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Global 
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0.14** 

0.39*** 

0.30** 

 
Figure 2 : The influence of intellectual capital and its complementarity on global initiatives in low 

dynamic context (model 2) 
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0.10 

0.50*** 

0.52*** 

 
Figure 3 : The influence of intellectual capital and its complementarity on global initiatives in high 

dynamic context (model 3) 
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4. Discussion and conclusions  

Based on the analysis results, some managerial implications are provided. Firstly, it is confirmed that 
IC does enhance a firm’s global initiatives. IC has positive impact on a firm’s global innovation and 
global marketing. IC not only contribute to new product and services development, but also contribute 
to a firm’s learning and transferring knowledge and expertise developed in each part of its global 
network to all other parts worldwide. The importance of IC is highlighted.  
 
Secondly, some moderating effects of business environment are found between IC and global 
initiatives. Our results show moderate support for the idea that the effects of intellectual capital on 
global performance are not the same for all firms. In low dynamic context, IC has a positive impact on 
global marketing, but the impact of IC toward global innovation is non-significant. On the contrary, in 
high dynamic context, IC has a positive impact on global innovation, but the impact of IC on global 
marketing becomes non-significant. When business environment is stable or predictability, IC 
facilitates the development of global marketing. When there is rapid rate of change and innovation in 
the industry, and the actions of competitors and customers are unpredictable, IC enhances a firm’s 
global innovation. As a result, IC is important both for those firms pursuing global marketing in a more 
stable and predictable environment, and for those firms pursuing global innovation in a more dynamic 
environment. 
 
Thirdly, the important role of IC complementarity is identified. It is found that IC complementarity has 
positive effect on global initiatives in both high dynamic and low dynamic contexts. Consistent with 
Youndt, Subramaniam, and Snell’s (2004) study that IC complement each other to contribute to a 
firm’s financial performance, our results also indicated that the three forms of IC complement each 
other to enhance a firm’s global initiatives (non-financial performance). Such results confirm the 
interconnectedness of human, relational, and structural capital, and imply that human, relational, and 
structural capital cannot be treated as completely independent, discrete constructs. As a result, the 
value of IC components can mostly be actualized only in terms of their dynamic interrelationships and 
conjoint interaction (Rastogi, 2003; Bozbura, 2004; Cuganesan, 2005). The dynamic nature of a firm’s 
intellectual capital is such that if any of its components is weak, or inadequate, the firm would not be 
able to produce value in a sustained and competitively superior manner (Rastogi, 2003; Bozbura, 
2004; Cuganesan, 2005). In order to compete in the global arena, in addition to investing in 
management processes (structural capital), firms should also invest in developing entrepreneurial 
leadership (human capital) and developing collaborative relationships with outside firms (relational 
capital).  
 
There are several contributions which this study might be able to make: Firstly, the study might extend 
previous IC literature by investigating the influence of IC and IC complementarity on a firm’s global 
initiatives. Specifically, the study might contribute to the literature by investigating the complementarity 
of the three forms of IC; that is, the possible internal relations in the intellectual capital system, and 
how the relations affect a firm’s global initiatives. 
 
Secondly, the study might contribute to the literature by studying the possible moderating effect of 
business environment in the IC complementarity-global initiatives relationship. Volatility in the task 
environment can hinder an organization’s ability to anticipate the potential benefits of intellectual 
capital investment (Juma, 2005). The important role of IC complementarity (the interconnectedness of 
human, relational, and structural capital) is identified for global competiveness. 
 
Finally, the study might contribute to the literature by focusing on Taiwan rather than a developed 
areas such as North America or West Europe as employed in related work (Roos et al., 1998; 
Edvinsson and Malone, 1999; LeBlanc, Rich, and Mulvey, 2000). With global prosperity increasingly 
dependent on developing economies, evidence from the present study may provide insights into the 
impact of IC management in developing economies.  
 
It should be noted that a study of this kind does have its limitations. For instance, the results of the 
model should be considered as limited to the variables specified within the model. Specification 
search of the model has its potential for capitalizing on chance factors in the data. Consistency of the 
model with the data does not necessarily constitute a proof of causality; but it only lends support to it 
(Pang, 1996). Cautions should be exercised concerning the application of the structural equation 
model.  
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In addition, even though the study confirms the complementarity effect of intellectual capital, other 
possibility exists as well. For instance, Bozbura’s study (2004) highlights the importance of structural 
capital, and concludes that structural capital has positive association with both human capital and 
relational capital. Wu et al.’s (2007) study, however, suggests that human capital may take the lead 
and play the role of regulator in the intellectual capital systems. Wu et al.’s (2007) study indicates that 
structural capital and relational capital fully mediate the effect of human capital on innovative 
performance. Further study might still be needed concerning the possible mediation effect in the 
intellectual capital system. 
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Abstract : Agriculture must evolve into a more environmentally-friendly approach while remaining economically 
workable. This type of agriculture is said to be sustainable. It has a systemic logic and therefore requires a strong 
knowledge base. In this study we propose a knowledge management IT-based system. In the first part of our 
article, we discuss the potential actors of the system and their possible implications. The second part deals with 
the knowledge selection and formalization. The third part describes the main computing features of the 
knowledge server we propose. 
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1. Introduction 

Agriculture is involved in a vast societal movement, linked to the framework and the values associated 
with sustainable development. To make a success of this transformation, agriculture will have to 
become both integrated into its environment, and organic (Butault, et al., 2010). This transformation 
depends largely on the mobilization of knowledge and know-how. But in 2011, while numerous 
professional software packages are accessible to farmers, no structured, interactive IT tool for 
knowledge management is available to them. We thus suggest developing a knowledge management 
tool dedicated to farmers. Its name is KOFIS "Knowledge for Organic Farming and its Innovation 
System". In the first part of our article, we study who the actors of KOFIS are, and their possible 
implications. The second part deals with the contents of the tool and the selection and formalization of 
the knowledge. The third part describes the main computing features of the knowledge server we 
propose. 

2. The knowledge actors 

2.1 Farmers and agricultural advisers 

Within the framework of an investigation of both conventional and sustainable farmers, we 
distinguished for each type the various available information sources for the protection of crops. 
Figure 1 summarizes these main flows, their nature as well as their origin. In conventional agriculture, 
information exchanges are important, in particular from cooperatives and trading activities. In 
sustainable agriculture, in addition, the appropriation of knowledge by the farmers is fundamental, 
even if knowledge management is also present in conventional agriculture (Compagnone, et al., 
2008). This is achieved, for the most part, by exchanges between farmers and, in the best 
configuration, by the presence of an expert advisor. 
 
(Darré, 1999) showed that the farmers are very often organized into Local Professional Groups 
(LPG). Depending on the circumstances, these are more or less structured within existing entities. 
The makeup of the LPG is associated with the geographical proximity of the farmers but also with 
similar agricultural practices. Each brings his immaterial resources, built from his experiences or 
stemming from his own networks (Mathieu, Lasseur, & Darré, 2004). This shared knowledge is either 
then transformed or rejected. 
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Figure 1 : Main actors of the management of the knowledge in direct contact with farmers:  
sustainable vs. conventional 

2.2 The dynamics of exchanges between the actors of the "agricultural knowledge 
system" 

The concept of "agricultural knowledge system" groups, bringing together all the institutions, advisers, 
education and research involved in the construction of a sustainable agriculture (Marianne Cerf, et al., 
2000), underlines the interest of the production and acquisition of knowledge within the framework of 
a partnership between the actors of the general agricultural world. In terms of interaction, an internet-
accessible tool facilitates new relations. These are presented in Table 1 below. 

Table 1: Types of interactions to be strengthened between actors in sustainable agriculture 

Actor      To 
From 

"Sustainable" farmer Farmers�¶ adviser 
 

Agricultural 
teacher 

Researcher 

"Sustainable" 
farmer 

Non-local farmers or 
those not practicing 

the same type of 
sustainable farming 

Advisers who do not 
follow the farmer or 
do not participate in 
in-service training as 

trainers 

All agricultural 
teachers (except 
partnership with 

farmers or 
participation in in-
service training) 

All researchers 
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Actor      To 
From 

"Sustainable" farmer Farmers�¶ adviser 
 

Agricultural 
teacher 

Researcher 

Farmers 
�µ�D�G�Y�L�V�H�U 

Farmers not followed 
by the adviser or who 
do not participate in 

his in-service training 

Agricultural advisers 
who are not of the 
same region and 

who are not 
members of the 

same advice 
networks 

All agricultural 
teachers except 
partnerships with 

an agricultural 
school 

Researchers who 
are not members 

of the same 
networks as the 

agricultural 
adviser 

Agricultural 
teacher 

All farmers not 
associated with 

agricultural schools or 
who do not 

participate in their in-
service training 

 

All agricultural 
advisers not 

associated with 
agricultural schools 

Agricultural 
teachers between 

disciplines or 
between teaching 

establishments 

All researchers 

Researcher All farmers Agricultural advisers 
who are not 

members of the 
same networks as 

the researcher 

All agricultural 
teachers 

Interactions 
already exist 

within the 
framework of 

publications and 
conferences 

2.3 Role of the actors in the system 

Not all the actors have the same importance. Thus, buying groups often enter into contractual 
relations with the farmers through cooperatives or trading. On the other hand, research organizations 
and the agricultural adviser often have no obligatory relations with the farmers. In these conditions, 
will all the actors in direct or indirect relation with the farmers have an equal access to this knowledge 
management tool? If the answer is negative, on what basis can the roles of the actors of the tool be 
distributed? The development of a collaborative knowledge space relies on a capacity to appropriate 
the experience of others. The actors also have to share the same objectives. The approach of a 
technical salesman to an organic cooperative is to sell his products and buy the crops produced. His 
participation in a knowledge management tool is thus inevitably influenced by his interests. However, 
it is possible to distinguish the users of the site who will potentially have read/write access (the 
farmers, the participants in the "agricultural knowledge system") from those who will have read-only 
access (cooperatives, traders, local authorities), c.f. Figure 2. 

Monitor 
technological 
development

Select and adapt

Actors of the knowledge
management

Read/Write actor

Sustainable farmer
agricultural adviser
agricultural teacher

Researcher

Researcher

Agronomic
research

Influence of the institutional environment

Actors of the institutional environment
Read/Only actor

State Cooperative, trade,
local authorities, water agency,

environmental association 

Knowledge 
space

All the actors

Select and 
transfer

Exchange and 
innovation 

space

Accumulate
KOFIS

 
Figure 2 : Role of the actors in KOFIS according to (Jean-Louis Ermine, 2007a) 
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In the read/write actors' space, we separated the farmers from the researchers, considering their 
communication difficulties. There is however no question of restraining innovation by separating 
researchers from the other development actors (Le Masson, Weil, & Hatchuel, 2006). Agricultural 
advisers or agricultural teachers can monitor and transfer academic knowledge stemming from 
research. 

3. The knowledge capital 

In the approach we propose, we will privilege organic farming. Its main advantage is that it has a 
recognized label. The institutional environment is relatively well known (Enita de Bordeaux, 2003). 
This choice is not limiting, because the problems are similar between integrated agriculture and 
organic farming(Lamine, Meynard, Perrot, & Bellon, 2009),  

3.1 Knowledge capital in large-scale organic farming 

The description of the knowledge capital is made using the "Organization, Information, Decision, 
�.�Q�R�Z�O�H�G�J�H�´�����2�,�'�.����model. This model comprises four sub-parts: the decision system, the information 
system, the operating system and the knowledge capital (J-L Ermine, 1996, 2ièmeédition 2000).  

Decision system

Farmer 

In -flows
Fuel; weather data; organic fertilizer;

state of the crops; 
level of bio-aggressors, natural products, seed

Knowledge Capital

Knowledge : 
Agronomy; economy;  
environment (ground, 
climate, biodiversity);, 

regulations 

Soft skills :
interaction with other 

farmers and actors

Know-how : 
capacity to observe crops 

and bio-aggressors; 
adaptation repair; 

maintenance and driving of 
agricultural machines, 
building maintenance

Use of IT tools

Commercial/relational 
skills if direct selling

Out-flows
Waste; products of

large-scale agriculture 
and associated waste

Operating system
Farmer, agricultural 

cooperative, family and 
neighbourhood mutual aid, 

farmhand, decisions-
making software, farm 
building, agricultural 

machine, farmland

Information system
Agricultural advisor, 
management advisor, 

cooperative, agricultural 
teacher, state, Europe, 

peers, management 
software, communication 

software, journals

 
Figure 3 : The OIDK model dedicated to large-scale organic farming. 

In the figure above, we have positioned all the consumed and produced information in three systems: 
decision, information and operating. The knowledge capital aggregates the knowledge carried by 
these systems.  

�ƒ The decision system  includes the agents who pilot the system. According to the canonical 
decision model proposed by Herbert Simon, quoted in (Le Moigne, 1999), the decision process 
includes three phases: 1) An intelligence phase identifies and formulates the problems and 
connected risks. The problems are very often associated with a project and build up gradually. 2) 
If the solutions stemming from routines are ineffective, a design phase generates possible 
solutions and estimates them. 3) Finally, a multi-criterion selection phase retains the solution. On 
a farm, the farmer follows all these phases of the decision model. At the end, he retains a solution 
which is:  

�ƒ in compliance both with his own value system and that of his social environment (Darré, 2004b), 
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�ƒ the most relevant in terms of efficiency with regard to one or more of his general objectives, 
associated with a projected program and with its corpus of decision rules (Sebillotte & Soler, 
1988). 

Let us not forget that a farm is a very small firm, and the farmer is financially and legally responsible. 

�ƒ The information system includes the agents who inform the farmer. It comprises all the strategic 
and tactical information supplied by these actors, which become information consumed by the 
farmer. The information system also lists the information produced by the farm. This information 
fulfils one or more purposes (ACTA, 2007) i.e. the voluntary approach to organic farming, the 
regulations, but also the conditions concerning CAP (Common Agricultural Policy) aid. In spite of 
its importance in sustainable agriculture, recording rotation information is not compulsory with 
regard to the three purposes seen above. Suppliers' certificates (associated with the labels of 
seeds and plantations as well as with the invoices) monitor product traceability and allow the real 
production conditions to be certified. They also guarantee respect for the organic network. The 
keeping of a phytosanitary register is associated at the same time with the community statutory 
constraints of the hygiene package and the CAP aid conditions. The recording of other technical 
operations is on the other hand a voluntary act on the part of the farmer, who will frequently keep 
a trace of his operations in a "plains notebook ". 

�ƒ The operating system connects actors and flows which generate the products. The farmer is 
mostly in the operation. He subcontracts some mechanical tasks to CUMA (Cooperative use of 
farm machines) or ETA (Contractor). Decision-making software optimizes the contributions of 
input products. These are less present in organic farming because there are fewer possible 
products and they are more complex to manipulate.  

�ƒ The knowledge capital lists all the knowledge used and brought by all the actors and by all the 
artifacts listed in the operating, information and decision systems respectively.  In the case of 
knowledge management in agriculture, it is difficult to separate the contents of the initial training 
from the knowledge acquired during professional life. Indeed, the agricultural high schools have 
constant relations with the professional environment. They are moreover under the direct 
supervision of the Ministry of Agriculture, contrary to all other educational establishments, which 
depend on the Ministry of Education. They participate in initial training as much as in vocational 
training. We thus suggest enriching the heritage model of knowledge legacy model proposed by 
(J-L Ermine, 1996, 2ièmeédition 2000) by distinguishing initial knowledge from knowledge acquired 
during professional life. Some knowledge acquired in initial training is regularly updated, if only by 
practice or life-long learning. On the contrary, some knowledge is acquired for the main part on 
the ground, such as a sense of observation of bio aggressors. 

3.2 The essential contents of the knowledge management tool   

The complexity of designing a sustainable culture system explains that knowledge cannot be 
proposed to the farmers in the form of complete and general decision-making models (Osty, 1990) 
However, the mere presentation of monographs associated with each farm is neither sufficient nor 
relevant. There is indeed a regularity of knowledge which goes beyond the farm. On the contrary, 
because of the variability of pedoclimatic conditions in agricultural production, numerous knowledge 
elements cannot be generalized on a large scale. Knowledge is dependent on the context. We try to 
obtain cognitive representations of the critical knowledge for the action in particular to design 
successful and sustainable agriculture systems in their context. We distinguish two types of available 
cognitive resources:  

�ƒ The thematic knowledge  is agronomic, economic or environmental knowledge. It has a general 
impact on all farms. It applies only partly to any given farm. On the scale of a farm, the most 
successful and most generic of these agricultural systems could be modeled and stored in a 
library, according to the idea of (Meynard, 2008). "Data, information, knowledge" modeling (Reix, 
2004) is effective to describe cognitive processes in industrial production. It is conceptually limited 
�W�R�� �G�H�V�F�U�L�E�H�� �W�K�H�� �F�R�J�Q�L�W�L�Y�H�� �U�H�V�R�X�U�F�H�V�� �Q�H�F�H�V�V�D�U�\�� �I�R�U�� �D�J�U�L�F�X�O�W�X�U�D�O�� �S�U�R�G�X�F�W�L�R�Q���� �7�K�H�� �³�U�H�I�H�U�H�Q�F�H�´�� �Q�R�W�L�R�Q��
introduces a cognitive concept specific to agriculture. Thus, (Bortzmeyer, et al., 2011) suggest 
defining the reference as information which "is mobilizable, in order to act; clarifies (by opposition 
to tacit knowledge); exogenous (built by a third party); and context-dependent (the domain of 
validity is well-identified)". A reference thus holds at the same time some agricultural advice (thus 
information) and some localized knowledge (thus knowledge) enabling data to be interpreted. 
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References which illustrate the theoretical functioning of a farm could feed the library, as a typical 
case or a concrete case. 

�ƒ A typical case  is a "fictitious farm, established by modeling, and described thanks to the concrete 
and coherent data of the farms studied by the same system". The typical case is cognitively 
effective, to pass on to operational actors knowledge which is tried and tested in a given 
environment.  

�ƒ A concrete case  is "a typical case studied because of the innovative character of certain of its 
points, but whose representativeness is generally minor over the territory of the department or the 
�U�H�J�L�R�Q�´���� �,�W�� �L�V�� �H�O�D�E�R�U�D�W�H�G�� �D�F�F�R�U�G�L�Q�J�� �W�R�� �W�K�H�� �V�D�P�H�� �P�H�W�K�R�G�R�O�R�J�\�� �D�V�� �W�K�H�� �W�\�S�L�F�D�O�� �F�D�V�H���� �7�K�H�� �P�D�M�R�U��
interest of this concrete case is that it can supply suggestions for orientations, strategies and 
adaptations of the main operating systems of the department or the region (Chambre régionale 
d'agriculture de Bourgogne, 2009). 

�ƒ Other types of contextual knowledge  are possible as a monograph. A monograph is the 
representation of a real farm, which can serve as reservoir of ideas to combine and test in 
different environments.  

3.3 Critical knowledge 

Critical knowledge is (Grundstein, 2002) that knowledge without which the crucial problems of an 
organization have no solution. This knowledge can be explicit or tacit. The measure of this criticality is 
founded on both the vulnerability of the knowledge (rarity, accessibility, cost and deadlines of 
acquisition) and its importance in terms of collective stakes. (Aubertin, 2007; Ricciardi, De Oliveira 
Barroso, & Ermine, 2007) are close to this mode of evaluation. (Aubertin, 2007) quotes in addition the 
difficulty of using the knowledge. All propose a grade system established by experienced users in the 
domain. (Viola & Morin, 2007) indicate a flaw in the construction of this criticality: respondents are 
tempted to overestimate the criticality of the knowledge which they manage directly. The question of 
distributed critical knowledge is also posed within the framework of the extended enterprise 
(Boughzala, 2007b). We listed experts' views on the priority knowledge to be managed, and 
developed the methodology to establish this classification. Table 2 presents the knowledge themes to 
be handled, in decreasing order of priority for the farmers.  

Table 2: Hierarchy of the critical knowledge in organic farming 

Knowledge themes 

Weed 

Phosphated fertilization 

Nitrogenous fertilization 

Climate, Ground 

Crop rotation 

Market 

Sulphurated fertilization 

Harvest, storage 

Potassium fertilization 

Varieties 

Slugs 

Insects 

Airborne diseases 

Ground diseases 

3.4 Choice of a representation model  

Which models to retain for the representation of knowledge in sustainable agriculture? The tool to be 
built first is a computerized knowledge book. The proposed knowledge is dedicated to a particular 
business and is de facto complex. It is enriched by academic knowledge. The logical representation of 
the knowledge cannot be reduced to an encyclopedic-type approach. It is necessary to be able to 
connect different knowledge elements together, and hypertext links are not sufficient for this. We thus 
set up original formalisms which can describe the farmer's job. These graphic models aim to facilitate 
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the cognitive processes. They enable access to deeper forms of knowledge such as texts, and 
possibly images or videos (Moity-Maïzi & Bouche, 2008). The latter contain more specifically tacit 
knowledge, such as, for example, the regulation of the chain harrow. Thus, these models structure the 
knowledge. 
 
We studied three available types of representation: GIEA ("Gestion des Informations de l'Exploitation 
Agricole" (Management of Farm Information))., CEMAgriM (Abt, 2010) and MASK (J-L Ermine, 1996, 
2ièmeédition 2000). We take as comparison criteria the following factors:  

�ƒ The presence of a method which guarantees the rigor required in the collection of knowledge. 

�ƒ The capacity to represent thematic knowledge, as well as the capacity to represent a farm 
through a typical case, a concrete case or a monograph, according to the approach retained in 
paragraph 3.2. 

�ƒ The nature of the language to represent the models. Indeed, too heavy an investment in the 
appropriation of a language is in contradiction with a strong participation of the users in the tool. 

�ƒ Modalities of vast knowledge; if all the knowledge is not represented, the critical knowledge 
described above must be, in the widest possible range of modalities.  

�ƒ The ease of appropriation of the models by the user. 

We shall retain the MASK method, both to represent the thematic knowledge and to represent 
agricultural processes. It is immediately capable of expressing the reasons associated with the 
knowledge and thus enabling the users to understand it. This understanding by the final user is 
indispensable for the appropriation of innovative solutions on the scale of a farm. Furthermore, the 
exclusive choice of MASK to standardize the representation of the knowledge avoids the user's 
having to learn two different methods. 
 
MASK comes from knowledge engineering, supplies a set of models and it based on the "macroscope 
of knowledge". The macroscope expresses the complexity of the knowledge. It is based on two 
hypotheses. The first is "semiotic": knowledge is information which has a sense according to a certain 
context. The sense and the context illustrate respectively a cognitive and an operational dimension of 
the knowledge. The second hypothesis is "systematic": knowledge is perceived according to three 
points of view: structure, function and evolution. This combination of both hypotheses is schematized 
in figure 4.  

Data

VersioningData Processing

Concepts

Evolution Tasks

Phenomena

Activity History

STRUCTURE

FUNCTION EVOLUTION

INFORMATION

CONTEXT MEANING

 
Figure 4 : Knowledge overview (J-L Ermine, 1996, 2ièmeédition 2000) 
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It gives rise to 9 model types: 

�ƒ Three models for the information: data, treatments and dating. So information is structured by the 
data, its function is to be treated and it is dated.  

�ƒ Three models for the sense: concepts, tasks and evolution trees (lineages). The sense is 
constituted by the semantic networks of the concepts to which we apply cognitive tasks. The 
model of evolution is attached to the evolution of objects or concepts.   

�ƒ Three models for the context: phenomena, activity and history. A context is based on phenomena 
which are the object of activities. The model of the history explains the historical context for the 
evolution of the knowledge over time.  

These are necessary in theory to describe the knowledge. In most cases, two to three types of 
models are sufficient. 

3.5 The MASK models applied to the organic farming  

3.5.1 Models for thematic knowledge management 

We applied this method to the practices of large-scale organic farms in the regions of Auvergne and 
Bourgogne. The profession recognizes the excellent skills of the chosen farmers. The rigor applied to 
their choice respects the MASK methodology. Indeed, it requires that the respondents have a high 
level of expertise in their domain. We will present two types of models applied to running large-scale 
agriculture: 

�ƒ The concept mod el classifies knowledge according to a mode close to that of our study. In the 
case of the agricultural mechanization model for organic wheat production, presented on Figure 5, 
the farmer will classify intuitively the types of machines according to the logic of the work to be 
performed in the different agricultural tasks. For ergonomic reasons, we will not present the whole 
model. Thus, an object with shadow links back to a sub-model. In an IT tool, this connection is 
made by a hypertext link. Each of the identified machines is so many points of entry towards 
index forms which detail them and toward images which represent them. In the same way, a 
concept model could classify weed according to their threat level, with links to the associated 
methods of combating them. 

Agricultural machine for 
the cultivation of organic 

wheat
 

Practise false 
sowing

 

Remove 
stubble

 

Prepare seed bed
 

Fertilize
 

Spreader
 

Composting 
machine

 

 Tiller
 

Light cultivator
 

Work the 
ground in depth

 

Roller
 

Polydisc tiller
 

Tooth tiller
 

Harrow
 

Stubble plough
 

Subsoiling 
machine

 

Rotovator
 

Tow
 

Tractor
 

Ligh cultivator 
 

Heavy cultivator
 Chisel

Cover Crop
 

Other disc tiller
 

Rotary 
harrow

 

Simple 
harrow

 

Power 
harrow

 

Before sowing
 

After sowing
 

Ligh cultivator 
 

 
Figure 5 : Concept model adapted to agricultural mechanization 
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�ƒ The task model specifies the way a professional farmer reasons. He specifies his strategy to 
resolve a particular problem. To do this, he uses concepts already present in the concept model. 
Figure 6 shows the strategy for combating weed within the framework of growing wheat. It refers, 
for example, to the chain harrow, described in the agricultural machine model. An object with a 
shadow also links back to a sub-model. 

Choose the right rotation, which 
is the central element to combat 

weed (take into account the 
ground conditions, the climate 

and the environment)

Consult the crop 
rotation task model

Combat against 
weed

Prepare a clean seed bed

Weed mechanically

Harvest with the weed, recover 
the small straw, sort when 

storing

Possible if we have 
time 

Observe the presence of weed
Three passes 

Two or three 
passes 

Two passes 

Use again chain harrow to be 
effective, climatic conditions 
neither too wet nor too dry

If previously 
vetch

General 
case

If previously 
lucerne

Sow

Act in a specific way according to 
the weed

Use chain harrow 4 or 5 days 
after sowing

Conditional 
task

Sequential 
task

Task accepting a 
decomposition into 

sub-tasks

 
Figure 6:  Task model of the strategy to combat weed  

In spite of different climatic and environmental contexts, the bulk of knowledge is transferable from 
one region to another. On the other hand, depending on his own constraints, a farmer mobilizes only 
some knowledge. Thus, the models presented above supply farmers with knowledge that is not 
directly operational. However, they facilitate the organization of their agriculture systems, and 
associated technical processes, in the specific context of their farm. We presented about ten of these 
models to farmers. They quickly appropriated the associated knowledge. 

3.5.2 Models to represent typical cases of innovative agriculture systems  

We propose that the tool contains a library of innovative and sustainable agriculture systems in the 
form of typical cases or monographs. This representation requires several elements to be described: 
the domain of validity of the innovative agriculture system represented as well as its durability, the 
succession of crops and the technical processes with their decision rules. However, this pooling of 
information goes well beyond the representation of the results. The mode of calculation of the results 
and their validation must also be identified, published and even, in certain cases, homogenized. This 
homogenization is not simple to achieve in the divided landscape of reference tables produced by 
actors of diverse origins. By definition, the knowledge to be modeled is contextual. We will thus 
identify the models of the MASK method which are the most adapted to our objective. 

�ƒ The domain of validity of the innovative agriculture system specifies the context of the typical case 
or the monograph which we wish to describe. The evaluation of the innovative system focuses its 
interest on criteria of durability. To express these parameters, the phenomenon model is used. It 
expresses well the idea of a global transition from one system to another one. Figure 7 presents 
the context of farms in Burgundy. 
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Triggering factor
adoption of organic farming

Fields of influence
Conséquence

New economic, environmental and social 
sustainablilty for the innovative agriculture 
system with calculated values and a good 

image

Flow: Rotation, crop management

Clay-calcareous soil with temperate 
climate

Man Work Unit
Example of small agricultural region: 

Burgundy

Respect of the label
Yield

Organic product in large-scale 
agriculture

Farm

- Price of products
- European policy

- Regulations

Source system Target system

 
Figure 7 : Phenomenon model of large-scale organic farming (in Burgundy) 

�ƒ Crop rotation, as well as the technical sequences, is production processes associated with a plot 
of land. For the rotation, we briefly formalized the succession of crops (Figure 8). Every type of 
crop has a technical sequence, which is described by the activity model. Figure 9 above shows 
this for wheat production. Each stage of this process can be associated with one or more 
management rules. Every rule summarizes the reasoning of the farmer, associated with threshold 
values for the indicators. We suggest formalizing these rules using the task model above. 

Farmer A

Lucerne (3 years)

Wheat

Inter-cropping
(vetch,oats, colza, 

beans)

Row crop (sunflower, 
potato)

Cereal, einkorn after sunflowers, 
wheat after potatoes

Barley/peas

Inter-cropping

Potatoes or colza

Wheat

Secondary cereal, 
such as white oats

My problem is finding outlets for lucerne; it is not 
very interesting from an economic point of view

Know-how: know how to 
fight against weed (see 

corresponding task 
model)

Never monoculture (wheat on wheat: no; 
wheat on barley: why not)

If abundance of thistles, I return 
faster to lucerne

Sunflowers pump the ground  

I am maybe going to grow more 
spelt and rotate over 12 years

1/3 lucerne, 1/3 cereal, 1/3 oleaginous plants 
(sunflower, colza) and potatoes for two years. 

The lucerne wasn't a success. Note: my turnover 
comes from potatoes.

I compensated the lack of 
lucerne with barley and peas

A green manure is a grass, a 
legume, a crucifer

Crop

Comments

 
Figure 8 : Description of a cultural succession 
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fertilized 
plot of 
land

Stubble 
plough

Incorporation of 
stubble in 

approximately the 
first ten centimeters, 

raising of weed

Prepare the 
seed-bed

Clean plot of 
land, without 

weed

Practise 
false-sowing 

Plot of land having 
previously received 

leguminous plants; it fits 
into a long rotation 

including inter-cropping 

Fertilize

Knowledge: 
calculate fertilizing 

needs; use the right 
dose

Spreader

Stubble plough 
machine

Knowledge: 
consult the activity 

model for false-sowing

Knowledge: 
management rules, 

choice of seed

Seed 
drill 

Know-how: 
adjustment of the 

chain harrow 

Sowed 
plot of 
land

Weed

Plot of 
wheat

Harvest

Contractor

Harvest: wheat; 
small straw 

harvest, plot with 
stubble

Plot of 
land 

ready for 
sowing

Sow

Activity

Knowledge, 
Know-how

Resource

Light cultivator

Chain harrow

 
Figure 9 : Activity model of the crop management for wheat 

These various models best represent the directories of actions and the routine procedures (Mariane 
Cerf & Sebillotte, 1997) associated with the innovative agriculture system. They concern strategic 
choices (crop rotation), tactical choices (technical solutions or certain management rules) or 
operational choices (regulation of machines). The routine procedures, and in particular those 
connected to risk management, can be described through the task model. Figure 10 summarizes the 
place of the various contents in the knowledge tool which we propose in this article. 

Monitor 
technological 
development

Select and adapt

Actors of the 
knowledge management

Thematic knowledge
Heritage, library of case
studies and monograph

Organic farming

Actors of the institutional environment

Knowledge 
space

Academic 
knowledge

Specification, régulation,
Common Agricultural Policy, Contract

All the actors

Select and 
transfer

Exchange and 
innovation 

space

Innovating solution

Exchange around space 
K

AccumulateKofis

 
Figure 10:  Contents of KOFIS. 

4. The technological component 

In the approach we propose, we will present the general specifications of KOFIS and then, based on 
a list of its properties, we will propose the detailed architecture. 
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4.1 KOFIS �± general specifications 

In the framework of two agricultural research projects, we have worked to complete and validate the 
general specifications of KOFIS. In the four following sections, we will describe successively what is 
globally required of the tool, the two technological responses deployed, and the functional 
requirements per user group. We will thus outline the main properties of KOFIS. 

4.1.1 What are the general expectations for KOFIS? 

KOFIS needs to be accessible to actors of different origins in various computing environments. KOFIS 
is thus a multi-actor web tool. In the first two sections, the analysis gives rise to two expression 
spaces with different logical approaches to the actors: a knowledge capitalization space [K] and an 
innovation space [I]. Thus, KOFIS stores operational knowledge objects in [K] and builds interactions 
in [I] to produce new knowledge. 
 
Furthermore, the state of the art concerning the key success factors for knowledge management 
�X�Q�G�H�U�O�L�Q�H�V�� �W�K�H�� �L�P�S�R�U�W�D�Q�F�H�� �R�I�� �W�K�H�� �X�V�H�U�V�¶�� �D�S�S�U�R�S�U�L�D�W�L�R�Q�� �R�I�� �W�K�H�� �W�R�R�O���� �.�2�)�,�6�� �P�X�V�W�� �E�H�� �H�D�V�\�� �W�R�� �X�V�H���� �I�R�U��
example, it should propose a WYSIWIG interface. This function allows the users/contributors to see 
immediately the final form of their contributions. The first property of the tool is its ergonomy. 
 
Knowledge objects should be quick to access and intuitive. In addition, when faced with an unsolved 
problem, the system provides knowledge elements which facilitate the solution. Thus, with respect to 
these last two factors, the system should be designed to find rapidly explicit knowledge in the form of 
datasheets, images or videos. This function can operate via a word search in the file contents, for 
example. This method potentially provides numerous results, which are not always exploitable. It is 
necessary to go further by looking for technical solutions which enable more efficient and pertinent 
knowledge searches, including those in non-text resources. 
 
In (Soulignac, Ermine, Paris, Devise, & Chanet, 2011) we also underlined the limits of an approach 
based on the geographical proximity of farmers to build their communities of practice. The system 
should therefore propose a different way of structuring and mobilizing these actors, who are 
repositories of tacit knowledge.  
 
Two important functional requirements emerge. The first is concerned as much with knowledge 
capitalization as with problem-solving. The second concerns the question of the organization and 
structuring of explicit and tacit knowledge with a view to mobilizing it efficiently. We shall see how an 
adaptation of the C-K theory of (Hatchuel & Weil, 1999) and the use of a semantic web respond 
respectively to these two requirements. 

4.1.2 Proposed responses: capitalization and innovation 

The C-K design theory (Hatchuel & Weil, 1999) conceptualizes the innovation process, starting from 
knowledge capitalization. It distinguishes two spaces, one associated with tried and tested 
knowledge, the other devoted to innovation, and it reflects human reasoning when faced with a 
problem. In order to advance towards a solution, we build on the knowledge acquired from the 
different terms of the problem. 
 
We propose to use a concrete problem to illustrate the different operations developed in the C-K 
diagram. The aim is to address the problem of aphids in a field of wheat, as illustrated in figure 11. 

�ƒ K-C disjunction: this marks the beginning of the design reasoning process. A given problem �± 
here the presence of aphids in a wheat field �± is transformed into a concept: a wheat field without 
aphids. To initiate this reasoning, we base ourselves on relative knowledge to arable wheat 
farming. Pesticide products are used as little as possible; the aim is not to have to treat the 
�D�S�K�L�G�V���� �L���H���� �W�R�� �S�U�H�Y�H�Q�W�� �W�K�H�L�U�� �D�S�S�H�D�U�D�Q�F�H���� �7�K�H�� �³�Z�K�H�D�W�� �I�L�H�O�G�´�� �R�E�M�H�F�W�� �W�K�H�U�H�I�R�U�H�� �K�D�V�� �D�� �Q�R�Q-logical 
�S�U�R�S�H�U�W�\���R�I���³�D�E�V�H�Q�F�H���R�I���D�S�K�L�G�V�´�� 

�ƒ Departition: if the initial concept has no apparent solution, departition mobilizes knowledge to 
establish as second concept which enables reasoning. Knowledge of different types of pest 
control in organic farming leads to a wider concept: the elimination of aphids in organic farming. 
Four types of control are mobilized. 
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�ƒ Partition comprises two operators: restrictive partition and expansive partition. Restrictive partition 
restrains the domain of possibilities. Thus, no machine is capable of efficiently removing aphids 
from wheat, so the mechanical control solution is eliminated. Expansive partition ensures the 
expansion of the innovation space. Properties are added to the concept. This process is creative, 
but these properties, to be credible, derive from knowledge. This is sometimes very far removed 
from the subject under discussion. Invention or surprise can then arise from reasoning. This 
process leads to one or more new proposals. In our example, knowledge of aphid auxiliaries 
makes two original proposals possible: one is the development of flowering perennials around 
reduced-size cultivated plots, and the second is the introduction of grass bands between the rows 
of wheat. 

 
Figure 11 : Example of the two spaces, [I]/[K] 

�ƒ The C-K conjunction marks the end of the design reasoning process. If the final proposal is 
assessed positively, it acquires a logical status. It crosses over from the innovation space to the 
knowledge space. The last proposal becomes a knowledge item. Expansibility also applies to 
knowledge. 

These four operations are not automatic; their implementation is human. But one of the merits of the 
C-K theory is that is specifies design reasoning in both [I] and [K] spaces. KOFIS must keep a trace of 
this reasoning in order to exploit its full potential. This proposal is in line with our analysis concerning 
the roles of the actors and the contents. Here we find the exchange and innovation space [I] and the 
knowledge space [K]. The search for solutions takes place in the [I] space, and the knowledge used to 
solve the problem belongs to the [K] space. When the problem is solved, the solution is validated as 
knowledge. KOFIS therefore has two web components: an exchange component [I] where the four C-
K theory operators are to be found and a knowledge capitalization component ([K]. A second property 
of the tool is its capacity to maintain a trace of human design reasoning. 

4.1.3 Proposed responses: structuring the knowledge 

Most web tools do not impose constraints in managing their contents. Knowledge is hidden in HTML 
code, which is a data presentation language. The tags used by this language are used to organize the 
form of the data. Thus, the contents are hard to identify. With this type of language, only human 
intervention can retrieve and process knowledge. Now, there is an approach which structures the 
contents. One solution is to annotate the documents. Annotations link metadata to the resources, i.e. 
link data to the data in order to facilitate their identification. We will see below that there are two types 
of annotations. Social web-type annotations are based on tagging documents. A tag is a lexical 
marker which is associated with a resource. The search tool will thus retrieve all the resources 
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(document, photo, video, etc.) associated with the selected tag. Tagging does not authorize a 
computer to infer anything about the resources. 
 
However, the second type of annotations, associated with the semantic web, facilitates the use of 
knowledge by machines. The seminal article (Berners-Lee, Hendler, & Ora, 2001) described the 
principal computing elements necessary for the development of the semantic web. The semantic web 
initiative is supported by W3C, the international consortium which standardizes web technologies. It 
uses several layers. The semantic web increases content accessibility. Thus, in the example in figure 
12, we compare two approaches when seeking a pest control method to fight against aphids in wheat 
farming: "Hypertext" and "Semantic Web". In hypertext modeling, the hypertext links enable an 
approach via non-intuitive steps. Links are static and their semantics are not specified. On the other 
hand, a semantic annotation, thanks to an inference process based on a semantic query, enables the 
computer to retrieve the correct knowledge element directly. 

Aphid

Syrphus
fly

Wheat

Aphid

Hyperlink

Hyperlnk

Hyperlink pattern

Wheat

has pest

Syrphus fly

Sub Classof

Bioagressor

is fought

Page

dcterms:subject

Semantic annotation

Aphid

Syrphus
fly

Syrphus
fly

WheatWheat
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Hyperlink

Hyperlnk

Hyperlink pattern

Wheat
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Syrphus fly

Sub Classof

Bioagressor

is fought

Page

dcterms:subject

Semantic annotation  
Figure 12 : Hypertext and semantic web modeling  

A document annotation system will therefore facilitate their retrieval, which constitutes the third 
property of KOFIS: the semantic dimension of the tool. We propose that the system should use the 
semantic content associated with the identification of each farmer, with a view to creating the most 
appropriate communities with respect to their centers of interest. Thus users find each other via profile 
matching. This capacity to construct a pertinent community is our fourth property. In order to facilitate 
the search for knowledge or knowledge owners, we need a tool which can structure this information. 
In conclusion, KOFIS has two web components, [I] and [K], and each of these spaces should provide 
a semantic annotation function for its users.  

4.1.4 What are the functional requirements of each user group? 

KOFIS is a collaborative tool. Its users have various different profiles (farmer, advisor, teacher, 
�U�H�V�H�D�U�F�K�H�U�«������ �W�K�H�\�� �D�U�H�� �J�H�R�J�U�D�S�K�L�F�D�O�O�\�� �G�L�V�W�D�Q�W�� �D�Q�G�� �W�K�H�\�� �K�D�Y�H�� �D�F�F�H�V�V�� �W�R�� �K�H�W�H�U�R�J�H�Q�H�R�X�V�� �F�R�P�S�X�W�L�Q�J��
resources. These actors share their experience and their knowledge by editing pages or posting 
comments. As regards the diversity of the actors, the difficulty is to find a balance between allowing 
the largest possible number of actors to publish in the tool and maintaining control of what is 
published. According to their status, the actors access the database contents with varying rights. Two 
types of actor have already been defined, in the paragraph concerning the organizational component, 
as the < institutional environment> and the <agricultural knowledge system> (see figure 2). Three 
other types of actor, the visitor, the moderator and the administrator, are also present in the system. 
Thus we find the five types of actor whose rights are present below in a hierarchical sequence. Each 
actor type inherits the rights of the preceding actor types.  
 
To express the principal specifications, we will use two types of UML model: utilization types and 
activity diagram. Figure 13 illustrates the main functional uses by KOFIS actors type. Table 3 
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indicates the distribution of these uses between the [I] and [K] spaces. The KOFIS <visitor> has free 
access; other users are authenticated by a classic login/password system. Apart from <visitors>, all 
�X�V�H�U�V�� �F�R�P�P�X�Q�L�F�D�W�H�� �L�G�H�Q�W�L�W�\�� �L�Q�I�R�U�P�D�W�L�R�Q�� �W�R�� �W�K�H�� �V�\�V�W�H�P���� �L�Q�� �R�U�G�H�U�� �W�R�� �L�Q�I�R�U�P�� �W�K�H�� �F�R�P�P�X�Q�L�W�\�¶�V�� �F�U�H�D�W�L�R�Q��
process later on. For example, a farmer will communicate information about his crops, whereas a 
researcher will indicate his fields of expertise. The ontology, once defined, is relatively stable; only the 
<moderator> may change it. This avoids the risk of multiple or redundant ontology, which is counter-
productive. Indeed, a common, simple, shared vocabulary is necessary. Conversely, instances 
associated with the ontology will be enriched as the tool fills up. The actors of the <agricultural 
knowledge system> are responsible for maintaining a coherent arborescence for the innovative 
solutions. If necessary, they can re-organize these solutions. They also validate knowledge coming 
from this innovation space in order to publish it in the [K] space.  

Agricultural
knowledge system

Visitor

Institutional
environment

Moderator

Administrator

Consults innovation spaces
and knowledge spaces 

Manages the actors

Posts comments about an
innovative subject and annotates it

Moderates the [I] space and 
validates knowledge

Administers ontology

Open new knowledge
pages

Proposes and modifes 
an innovative subject 

Annotates knowledge
using ontology

Manages the architecture    

Manages actor types

Modifies knowledge
pages

<<Include>>

Annotates knowledge
using ontology

Login

 
Figure 13:  Principal KOFIS users 

Table 3: Distribution of user types in [I] and [K]. 

Space type 
 

User type 
[I] Innovation [K] Knowledge 

Visitor Read-only 
Read-only 

Institutional environment Proposes and modifies innovative 
subject 

Posts comments and annotations 
on innovative subject Agricultural knowledge system Opens, annotates and modifies 

new knowledge pages 

Moderator 
Moderates exchanges Validates knowledge 

Administers ontology 
Manages actors 

Administrator Manages architecture 
Manages actor types 

The activity diagram in figure 14 shows the sequence of actions and decisions within an activity of a 
member of <agricultural knowledge system>. Let us describe the possibilities available to this type of 
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actor. He looks for a knowledge item in [K] space. If it is present, he can enrich it, including 
semantically. When the knowledge item does not exist, he expresses his problem in [I] space and 
annotates this problem. Thanks to the semantic identifiers linked to each user, the system will 
propose a list of users who are pertinent for the actor of the <agricultural knowledge system>, who 
can complete the list. Thus, the subject will be processed, at least at first, by a community of users 
who have the required competencies. This avoids the passive forum approach, where users who are 
potentially interested in a question come across it more or less by chance. However, there is nothing 
to prevent a new user, not identified initially, to contribute by formulating an appropriate reply to the 
question posed. 

 

Figure 14 : Main KOFIS activities for an actor of the agricultural knowledge management system 

The analysis of functional requirements gives rise to a fifth and a sixth property: 

�ƒ �7�K�H���I�L�I�W�K���U�H�V�L�G�H�V���L�Q���.�2�)�,�6�¶���F�D�S�D�F�L�W�\���W�R���J�H�Q�H�U�D�W�H���G�L�I�I�H�U�H�Q�W���X�V�H�U���W�\�S�H�V�� 

�ƒ The sixth is its approach to collaborative publishing and exchange.  

We will add a seventh property, traceability: the capacity to conserve a trace of modifications, which 
enables a clean version to be reconstructed in the case of error or damage.  

4.2 Architecture of the KOFIS tool 

�,�Q�� �W�K�H�� �S�U�H�Y�L�R�X�V�� �S�D�U�D�J�U�D�S�K�� �F�R�Q�F�H�U�Q�L�Q�J�� �W�K�H�� �.�2�)�,�6�� �W�R�R�O�¶�V�� �V�S�H�F�L�I�L�F�D�W�L�R�Q�V���� �Z�H�� �L�G�H�Q�W�L�I�L�H�G�� �V�H�Y�H�Q�� �P�D�L�Q��
properties of the tool. They are summarized in table 4 below:  
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Table 4: KOFIS properties 

Property Description 
1 Ergonomy 

2 
Trace the human reasoning associated with the 
design 

3 Semantic annotation 
4 Construction of a pertinent community 
5 Differentiated management of user types 
6 Collaborative publishing and exchange 
7 Traceability 

The tool functions due to the complementary dynamics of the collaborative spaces [I] and [K]. We 
need to develop or adapt one or two web tools to cover these two spaces and also to respect the 
properties identified above. Several solutions were studied to build the computing bases of the KOFIS 
web tool. First, we explored the software market (Balmisse, 2006) corresponding to our need for a 
collaborative and semantic knowledge management tool: 

�ƒ CMS - Content Management System �± is an IT application which designs the contents of a web 
site and manages its updates dynamically. It proposes several options for organizing content 
�W�K�U�R�X�J�K�� �E�O�R�J�V���� �I�R�U�X�P�V���� �D�U�W�L�F�O�H�V���� �³�Z�L�N�L�´�� �I�X�Q�F�W�L�R�Q�V���� �H�W�F���� �$�� �&�0�6�� �D�G�P�L�Q�L�V�W�H�U�V�� �V�H�S�D�U�D�W�H�O�\�� �W�K�H�� �F�R�Q�W�H�Q�W�V��
and the form of a site. Many content management systems contain a WYSIWYG editor, and some 
features allow a more ergonomic organization with a tree structure of the contents. This tree 
diagram facilitates the representation of human reasoning. On the other hand, the functions of the 
semantic web are not yet fully developed, for example for blogs. The contents are stored in a 
database, which enables the management of concurrent accesses. A CMS manages the users 
and their rights. 

�ƒ A wiki has a strong collaborative aspect for elaborating documents. Thus, unlike blogs, of which 
most only authorize users to comment on texts, the contents of the wiki are modifiable. This 
collaborative building leads to a rich knowledge base, the result of combining the knowledge and 
the experience of users/contributors in a particular domain. The wiki manages the traceability of 
the contributions. As for a CMS, some wikis include WYSIWYG editors. Unlike CMS, the contents 
of a wiki are not rigorously organized, with hypertext links being the main approach to page 
organization. Certain wikis can nevertheless be annotated. The wiki is also a storage mode in a 
database, as well has a system for managing users and their rights. 

�ƒ The choice of several pertinent frameworks also enables the complete development of the 
application. In particular, Jena (http://incubator.apache.org/jena/) provides a framework for 
developing a semantic web application. Of course, in this framework all the expected functions 
are present, but with a considerable development effort. We compare the three possible options 
in table 5.  

Table 5: Comparison of technical solutions 

Tool 
 

Properties 
CMS WIKI Semantic Web 

solution 

Ergonomy Yes 
No, in particular for 

discussion of knowledge 
pages 

Yes 

Traceability of the human 
reasoning associated with the 

design 
Sometimes No Yes 

Semantic annotation 
Sometimes Sometimes 

Yes 

More advanced for Wiki than for CMS 

Construction of a pertinent 
community No Yes Yes 

Differentiated management of 
user types Yes Yes Yes 
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Collaborative publishing and 
exchange Wiki extension Yes (all the site) Yes 

Tool 
 

Properties 
CMS WIKI 

Semantic Web 
solution 

Traceability No Yes Yes 

To produce KOFIS, given the availability of "open source" tools, it is not necessary to opt for a fully-
developed but costly semantic web solution. We therefore chose the following tools:  
 
The innovation space [I] is devoted to collaborative reflection about a new subject. This aims to find a 
solution to an unsolved problem or to debate on existing knowledge. This space is accessible for all 
the actors of the agricultural world. To encourage the largest possible participation in this space, we 
seek simplicity. The publication system adopted should therefore be popular. We chose the CMS tool, 
because of its capacity to organize content and more particularly its publication features associated 
with blog entries. Unlike a forum, the blog part of a CMS enables knowledge capitalization while 
encouraging and organizing exchanges between actors. In addition, we chose a CMS type which has 
a tree classification mode. This will ensure the ergonomic display of the reasoning process which is 
specific to the innovation space [I]. A new subject will bring into play the development and exploration 
of several innovative solutions, each of which is associated with a blog entry. Each entry can be 
commented. For an unsolved question, all the explored innovative solutions are organized in a tree 
structure. The exploration of an innovative solution can be halted, and a new one can be proposed. 
This tree structure therefore generates restrictive and expansive partitions in the innovation space, 
which is conform to C-K theory. However, content management systems are less developed on the 
semantic level. 
 
We could have retained the blog function of the CMS for the [K] space, since the more recent blogs 
contain functions close to those of wikis, particularly for directly building collaborative texts. However, 
their limitation is above all their lack of version history management. The other weak point is that their 
semantic quality is currently insufficiently developed. Due to its collaborative production capacity and 
its semantic dimension, we therefore chose the semantic wiki tool for the [K] space. The wiki system 
also includes discussion spaces, but does not propose ergonomic programs which can manage the 
interactions between actors on innovative subjects via a tree blog feature. In addition, the [I] space 
users are not the same as the [K] space users. In the innovation space, the community will be wider 
and more diversified, in order to search for new ideas and original experience results. However, it 
appears complicated to differentiate between the user profiles of these two communities in a wiki tool, 
typically very liberal in terms of rights management. 
 
Given the general specifications of KOFIS, the analysis of the available IT tools leads to the choice of 
a combination of two types of tool: CMS for the [I] space and a wiki for the [K] space. They both also 
�U�H�T�X�L�U�H�� �D�� �V�H�P�D�Q�W�L�F�� �G�L�P�H�Q�V�L�R�Q���� �)�R�U�� �H�D�F�K�� �R�I�� �W�K�H�P���� �Z�H�� �V�R�X�J�K�W�� �W�K�H�� �P�R�V�W�� �S�H�U�W�L�Q�H�Q�W�� �³�R�S�H�Q�� �V�R�X�U�F�H�´��
software. For [I], we chose Drupal. For [K], we require a semantic wiki which combines the 
collaborative features of a wiki with the resources of the semantic web. We chose the SMW 
(Semantic MediaWiki) module (Völkel, Krötzsch, Vrandecic, Haller, & Studer, 2006).The IT 
architecture is presented in figure 15. 

5. Conclusion 

We showed that the use of MASK is satisfactory to produce a representative graphic language to pilot 
large-scale organic farming, for both thematic knowledge and case studies. They concern strategic 
choices (crop rotation), tactical choices (technical solutions or certain management rules) or 
operational choices (regulation of machines). The routine procedure, and in particular those 
connected with risk management, can be described through the task model. Thanks to hypertext 
links, these models lead towards other forms of knowledge, such as text documents. The insertion of 
�W�K�H�V�H���P�R�G�H�O�V���L�Q���D�Q���,�7���W�R�R�O���P�D�N�H�V���L�W���S�R�V�V�L�E�O�H���W�R���X�S�G�D�W�H���W�K�H�P���H�P�S�L�U�L�F�D�O�O�\�����L���H�����V�W�H�P�P�L�Q�J���I�U�R�P���I�D�U�P�H�U�V�¶��
personal experiences) or from academic knowledge. The latter is introduced either by reconstructing 
and enriching certain documents, or by the direct insertion of engineering models. The limitation of 
using the MASK method to represent knowledge is the low level of accumulated expertise on the part 
of the farmers. If capitalizing experiences is possible on the scale of an annual campaign, it is much 
more difficult to obtain over longer periods, such as those of crop rotation, which can take around ten 
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years (at the time of the interviews, most of the farmers had experienced only one or two crop 
rotations) (Duru, Papy, & Soler, 1988). However, this temporal limitation highlights the importance of 
cross-capitalization between farmers in similar production contexts. 

Shared
ontology

User connecting to KOFIS

Electronic 
Directory

WikiBlog

Innovative solution
Blog

Select and
transfer

Space [K]Space [I]

Kofis

K thematic
Type Case

Wiki

 
Figure 15 : KOFIS architecture 

A KOFIS prototype has been developed. Its architecture exploits the capacities of web 2, also called 
the social web, as well as the latest developments from the semantic web. Thus the tool enables the 
collaborative construction and storage of knowledge in the [K] space and exchanges in the [I] space. 
We have developed an ontology using SWM. Already, two agricultural projects, one of which has a 
national scope, are taking advantage of KOFIS architecture.  
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Abstract:  The practice of developing knowledge management systems in organizations is hindered by a lack of 
research into (a) what is a knowledge management system, (b) how to develop a knowledge management 
system in practice, and (c) what role (if any) information technology should play in supporting a knowledge 
management system. Hence the use of ad hoc, proprietary approaches by practitioners. This paper addresses 
this gap in research and in practice by presenting five principles from a set of 12 that that emerged through a 
grounded theory study of the practice of developing knowledge management systems in organizations. The 
paper focuses on how each of the principles (i) emerged from, and was validated in, evidence collected from 
developing knowledge management systems, (ii) is connected to related work in the literature, and (iii) informs 
the practice of developing knowledge management systems. The principles have fundamental implications for the 
practice and research of developing knowledge management systems in an organizational context. In practice, 
the principles offer practitioners useful insights into developing knowledge management systems in a way that 
delivers value to organizations. In research, the principles address several problematic aspects of the literature, 
particularly concerning divergence, fragmentation and inconsistencies in definitions for knowledge management 
systems, the purpose for developing knowledge management systems and the role of IT in supporting knowledge 
management systems. Furthermore, the paper helps distinguish between information systems, which are often 
used in knowledge management and knowledge management systems whose characteristics, according to the 
principles presented are very different.  
 
Keywords : knowledge management, knowledge management systems, knowledge management systems 
development, communities of practice 

1. Introduction 

This paper is concerned with practice that emerged in an 8-year research enquiry into how 
organizations can effectively develop their knowledge management systems (KMS); the research 
methodology is detailed elsewhere (e.g. Moteleb & Woodman 2009) but elements are summarised in 
this paper as needed.  

1.1 The problem of developing KMS 

Personal professional observations and professional observations by knowledge management (KM) 
practitioners show that organizations have been facing difficulties in developing their KMS and in 
achieving value from their KM initiatives. These observations are supported in the work of authors 
such as Gallivan et al. (2003), Malhotra (2005), Rizzi et al. (2009), who reported many KM projects 
failing to achieve their anticipated results. This paper reports on outputs from research into the 
practice of developing KMS in a way that delivers value to organizations. 
 
A review of related literature shows divergence, fragmentation and inconsistencies in the work of the 
few authors who addressed the subject. Divergence is apparent in definitions for KMS between a 
technological perspective and a social perspective on what is a KMS. Whereas, some authors such 
as Davenport et al. (1998), Alavi & Leidner (1999, 2001), Zack (1999a, 1999b), Hahn & Subramani 
(2000), and Chen (2004) consider KMS to be a class of information systems (IS), other authors such 
as Savage (1996), Rubenstein-Montano et al. (2001), Hlupic et al. (2002) and Adams & Lamont 
(2003) argue that KMS involve more than just IS. The literature also exposes fragmentation in 
addressing critical issues concerned with the practice of developing KMS that are particular to the 
research reported in this paper: what is a KMS in an organizational context and how to develop one in 
practice (cf. Rubenstein-Montano et al. 2001, Rubenstein & Geisler 2003), to what purpose KMS are 
developed (cf. Zack 2000, Malhotra 2005, Spender & Scherer 2007) and what role (if any) IT can play 
in supporting KMS (cf. Hahn & Subramani 2000, Hildreth & Kimble 2002). Furthermore, 
inconsistencies are evident in the work of some authors, such as in the influential work of Alavi & 
Leidner (2001) who, for instance, acknowledge that not all KMS involve IT, yet they define KMS as IT-
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based systems that aim at enabling KM processes in the organization. The start point of the work 
reported here are these confusions evident in the literature. 

1.2 Research setting 

This research was conducted through four action research-based projects (McKay & Marshall 2001) 
in two organizations. Data collected during the projects that developed KMS was using grounded 
theory coding (Glaser & Strauss 1967; Corbin & Strauss 2008). Detail of the selection and use of 
action research and grounded theory is described in (Moteleb & Woodman 2009). The latter 
methodology is inherently self-validating: when applied systematically, grounded theory delivers a set 
of grounded propositions. However, to produce validated principles for guiding practice, we chose to 
map those propositions to practice and to the literature that informed practice. 
 
The first is a marketing and multimedia consultancy based in the UK referred to hereafter as ORG1. 
ORG1 specializes in the development of integrated marketing solutions using state-of-the-art 
technology from conception to delivery in areas such as design, new media and communication. 
ORG1 aspired to expand their services and ability to take on more clients and projects, while reducing 
dependency on the owner-manager. Work with ORG1 encompassed two projects representing two 
action research cycles spanning one year each between 2005 and 2007.  
 
The second organization was a Franco-British recruitment consultancy that specialized in IT 
recruitment in Europe, referred to hereafter as ORG2. ORG2 provided a wide range of HR and 
recruitment services including HR and policy consultancy, HR requirement analysis and job 
specification, job advertising and selection, executive search and contract recruitment. ORG2 sought 
to enhance growth and competitive advantage using innovative business processes and IT. Work with 
ORG2 included two projects representing another two cycles spanning one year each between 2006 
and 2008.  
 
In the following sections the methodology for developing KMS and the principles described have 
emerged from practice in a theoretically and practically validated manner. 

1.3 Overview of the methodology for developing KMS 

The project uncovered (Moteleb & Woodman 2009, Moteleb et al. 2009) a fully participative KMS 
development (KMSD) approach to be carried out by a team from an organization usually aided by 
external, impartial practitioner-consultants. The resulting KMS belongs to the organization which 
designed and which originated it: unless an organization changes dramatically, its KMS is never 
completed or terminated, and its behaviour can never precisely be predicted by the organization. It is 
carried out either in overlapping phases or in an iterative, possibly agile style:  
 
Phase 1 �± Sensemaking the Problematic Situation  is about making sense of the current, 
problematic situation in the organization. Because all parties need to share aims and objectives for 
the work, not mention evaluation criteria, this phase usually precedes the launch of a formal KMSD 
project and gives its rationale and targets. 
 
Phase 2 �± Envisioning an Improved Situation  is concerned with collective envisioning of a desired 
improved situation that clearly addresses the business problems (challenges and/or opportunities) 
that have resulted from initial conversations in sensemaking. The focus here is still on business but 
from the positive perspective of constructing something new than the negative one of diagnosing 
problems. Here the team engages in conversations, e.g. in workshops, to envision improved 
situations and what it means in terms of changing business processes and work behaviour. The 
outcome is an explicit, continuously emerging vision of the improved situations to which an 
organization aspires: it is continuously emerging because it changes over and over, as other phases 
come into play and ideas about the future are refined. 
 
Phase 3 �± Designing a KMS  is where the team proposes how the envisioned improved situation can 
be represented in a KMS by knowledge agents, knowledge flows and knowledge interfaces. 
�.�Q�R�Z�O�H�G�J�H�� �D�J�H�Q�W�V���� �D�U�H�� �H�V�V�H�Q�W�L�D�O�O�\�� �µ�D�F�W�L�Y�H�� �H�Q�W�L�W�L�H�V�¶���W�K�D�W�� �D�U�H�� �F�D�S�D�E�O�H�� �R�I�� �K�Rlding and interacting with 
knowledge; they include people, documents, elements of business, etc. Knowledge flows represent 
knowledge that is transferred between the active entities, the agents, and knowledge interfaces are 
the points of interaction. The concept of knowledge interfaces includes the medium for potential 
knowledge flows and the rules (protocols), which constrain them. So, for example, one knowledge 
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agent could hold knowledge about all procurement projects and a knowledge interface would link it to 
a supplier (another knowledge agent), with the flow defining what procurement knowledge the 
supplier do (or could) receive or send.  
 
Phase 4 �± Exploring IT Options for the KMS  is where the team considers potential technologies to 
(partially) support the KMS design that has been expressed in terms of knowledge agents, flows and 
interfaces. Potential technical implementations are considered according to degree to which they are 
likely to integrate organizational, social and technological aspects of the KMS and according to cost, 
complexity, availability, etc. The main activities are to engage stakeholders in exploring suitable 
technologies to support the representation of knowledge agents, flows and interfaces and to decide 
on a technology strategy of buying, building, or integrating IT components and applications to support 
the KMS 
 
Phase 5 �± Managing the Evolutionary Potential of the KMS  is concerned with ensuring that the 
KMS evolves in keeping with the changing organizational needs and the changing environment of the 
�R�U�J�D�Q�L�]�D�W�L�R�Q�����,�W�V���S�X�U�S�R�V�H���L�V���Q�R�W���µ�W�H�F�K�Q�L�F�D�O�¶���L�Q���W�K�D�W���L�W���L�V���Q�R�W���S�X�U�H�O�\���W�R���G�R���Z�L�W�K���W�K�H���.�0�6�����D�Q�G���L�W�V���X�V�H���R�I���,�7��
or not). It has a monitoring and maintenance function but its purpose is also to detect oncoming 
�F�K�D�Q�J�H�V���L�Q���D�S�S�D�U�H�Q�W���µ�V�L�J�Q�D�O�V�¶���D�Q�G���µ�W�U�H�Q�G�V�¶���D�Q�G���W�R���F�\�F�O�H���E�D�F�N���W�K�U�R�X�J�K���W�K�H���H�D�U�O�L�H�U���S�K�D�V�H�V���P�D�N�L�Q�J���V�H�Q�V�H��
of the apparent changes, envisioning new work behaviour, etc. Inevitably the owners of the KMS may 
decide to start a new initiative 

1.4 Principles for KMSD methodology  

The five-phase methodology outlined above is guided in practice by a set of principles that underpin it 
�± that have been exposed by grounded theory methods. Indeed we consider that the term 
�µ�P�H�W�K�R�G�R�O�R�J�\�¶�� �L�V�� �R�Q�O�\�� �Y�D�O�L�G�� �L�I�� �S�K�L�O�R�V�R�S�K�L�F�D�O�� �S�U�L�Q�F�L�S�O�H�V�� �F�D�Q�� �E�H�� �H�[�S�O�L�F�L�W�O�\�� �V�W�D�W�H�G�� �W�K�D�W�� �X�Q�G�Hrpin the 
�µ�P�H�W�K�R�G�V�¶�� �X�V�H�G���� �,�Q�� �W�K�H�� �I�R�O�O�R�Z�L�Q�J�� �V�H�F�W�L�R�Q�V�� �Z�H�� �G�L�V�F�X�V�V�� �I�L�Y�H�� �R�I�� �W�K�H�V�H��principles that are essential for 
practitioners to understand if KMSD is to be carried out in a repeatable, systematic manner that offers 
value to organizations. 
 
In each of the five following sections one of the emergent principles are discussed. They are 
compared to relevant aspects of the published literature; each discussion concludes with 
recommendations to practitioners for developing KMS. Allied to these principles are sets of themes 
and concepts, such as locating or communicating knowledge; these are mentioned in the discussions 
but for brevity are not detailed here. 

2. Complexity principle: KMS address complexity in problematic situations 

The organizational situations addressed using KMS in this research exhibited properties similar to that 
of complex adaptive systems, i.e. change, unpredictability and uncertainty, hence the connection with 
complexity thinking. Teams in both organizations, aided by external researcher-consultants, found it 
difficult to address complexity in their problematic situations using IS solutions. Instead, the teams 
realized that addressing complexity required unconventional approaches, which led to the emergence 
of the KMSD methodology. According to Laszlo & Laszlo (2002), complexity thinking is concerned 
with the study of evolving systems that engage in the self-organizing dynamics of self-maintenance, 
self-renewal, and self-transcendence. Like complex adaptive systems, KMS are continually evolving 
in situations characterized by unpredictability and the state of edge-of-chaos. Outputs of a complex 
�D�G�D�S�W�L�Y�H�� �V�\�V�W�H�P�� �D�U�H�� �³�Q�H�L�W�K�H�U�� �S�U�H�G�L�F�W�D�E�O�H�� �I�U�R�P���� �G�H�G�X�F�L�E�O�H�� �I�U�R�P���� �Q�R�U�� �U�H�G�X�F�L�E�O�H�� �W�R�� �W�K�H�� �S�D�U�W�V�� �D�O�R�Q�H�´��
(Goldstein 1999). Unpredictability in sensemaking of the organizational problematic situations in this 
research, however, was apparent not only in difficulties in predicting outputs based on inputs to the 
KMS, but also in difficulties in identifying and understanding all inputs during the development 
process. For example, as situations were continually changing in organizations, teams found it difficult 
to foresee who needs to talk to whom, about what and how. Furthermore, an edge-of-chaos property 
indicates that complex situations can create behaviour that is neither definitely predictable nor 
unpredictable, because there is enough chaos to preclude all prediction, but also enough order to 
maintain functionality (Smith & Humphries 2004). Organizational situations studied in this research 
were fluctuating between states of stability and edge-of-chaos. For example, ORG1 had repeatedly 
been in a state of edge-of-chaos, due to their entire internal development team changing twice in two 
years and their external contractors continually changing.  
 
Following on from the above relationships between KMS and complex adaptive systems, this 
research used concepts from complexity thinking (Richardson 2008) to interpret business processes 
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and work behaviours in the organizational problematic situations. Yet, the emergent methodology for 
developing KMS could not be entirely interpreted by, or contrasted with, concepts in complexity 
thinking, due to scarcity in methodologies that address complex adaptive systems in organizations. 
Sense-making (Weick 1995), however, is one methodology that apparently stands out in complexity 
thinking since it was first developed in the early 1970s (cf. Dervin 1998). This section focuses on 
contrasting the emergent KMS methodology with the sense-making methodology by examining 
�F�R�Q�F�H�S�W�V�� �L�Q�� �6�Q�R�Z�G�H�Q�¶�V�� �������������� �V�H�Q�V�H-�P�D�N�L�Q�J�� �I�U�D�P�H�Z�R�U�N���� �³�&�\�Q�H�I�L�Q�´���� �Z�K�L�F�K�� �Z�H�� �F�R�Q�V�L�G�H�U�� �W�R�� �E�H��
particularly pertinent in this area.  
 
The Cynefin framework originated in the practice of KM with the aim of helping practitioners to 
approach complex proble�P�V���L�Q���Q�H�Z�� �Z�D�\�V���E�D�V�H�G���R�Q���W�K�H���Y�L�H�Z���W�K�D�W���³�K�X�P�D�Q�V���X�V�H���S�D�W�W�H�U�Q�V���W�R���R�U�G�H�U���W�K�H��
�Z�R�U�O�G�� �D�Q�G�� �P�D�N�H�� �V�H�Q�V�H�� �R�I�� �W�K�L�Q�J�V�� �L�Q�� �F�R�P�S�O�H�[�� �V�L�W�X�D�W�L�R�Q�V�´�� ���.�X�U�W�]�� �	�� �6�Q�R�Z�G�H�Q�� �������������� �7�K�H�� �I�U�D�P�H�Z�R�U�N��
categorizes organizational situations into four domains as illustrated in Figure 1, which has been 
updated from the 2003 version to use the terms Snowden now favours. The nature of situations in 
each of these domains is different. According to Kurtz & Snowden (2003), the right-hand domains are 
those of order:  

�ƒ �W�K�H���³�V�L�P�S�O�H�´�� ���R�U���³�N�Q�R�Z�Q�´���� �G�R�P�D�L�Q���R�I��known cause-and-effect relationships, where straightforward 
rules apply and predictive models can be used with certainty, as cause-and-effect relationships 
�D�U�H���³�J�H�Q�H�U�D�O�O�\���O�L�Q�H�D�U�����H�P�S�L�U�L�F�D�O���L�Q���Q�D�W�X�U�H�����D�Q�G���Q�R�W���R�S�H�Q���W�R���G�L�V�S�X�W�H�´�����D�Q�G�� 

�ƒ �W�K�H�� �³�F�R�P�S�O�L�F�D�W�H�G�´�� ���R�U�� �³�N�Q�R�Z�D�E�O�H�´���� �G�R�P�D�L�Q�� �R�I�� �N�Q�R�Z�D�E�O�H�� �F�D�X�V�H-and-effect relationships, where 
�³�H�Q�W�U�D�L�Q�H�G�� �S�D�W�W�H�U�Q�V�´�� �D�O�O�R�Z�� �I�R�U�� �V�W�U�X�F�W�X�U�H�G�� �P�R�G�H�O�V�� �E�D�V�H�G�� �R�Q�� �D�V�V�X�P�S�W�L�R�Q�V���� �D�V�� �F�D�X�V�H-and-effect 
relationships may not be fully known, or may be known only to a limited group of people.  

 
Figure 1: Cynefin domains (based on Kurtz & Snowden 2003). 

Predictability in the two ordered domains makes an information system a suitable solution because 
situations in these domains mostly deal with knowledge that can be captured and embedded in 
formalized processes (i.e. explicit knowledge), e.g. through documented operational procedures.  
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In contrast, the left-hand domains are those of un-order:  

�ƒ the complex domain, where cause-and-effect relationships are only perceivable retrospectively, 
and  

�ƒ Chaos, where cause-and-effect relationships are not perceivable until the situations move to one 
of the aforementioned mentioned domains (Kurtz & Snowden 2003).  

Thus, the complexity of situations in the un-ordered domains renders it difficult to apply simple, 
structured IS solutions, unless these situations are changed such that they are moved to an ordered 
domain, because unpredictability and change in business processes make it difficult for structured 
rules and procedures to apply (Markus et al. 2002, El Sawy & Majchrzak 2004).  
 
In terms of the Cynefin framework, the organizational situations in this research were continually 
moving from one domain to another. However, the first phase of our methodology (Moteleb et al. 
2009), sensemaking, positioned problematic organizational situations mainly in the complex domain 
(i.e. between the domains of chaos and complicated/knowable). Such situations exhibited both 
nonlinear relationships and positive and negative feedback. This made relationships between cause 
and effect distant in time and space (Stacey 2011). Furthermore, in these complex situations, 
�³�H�P�H�U�J�H�Q�W�� �S�D�W�W�H�U�Q�V�´�� �F�D�Q�� �E�H�� �S�H�U�F�H�L�Y�H�G�� �E�X�W�� �Q�R�W�� �S�U�H�G�L�F�W�H�G�� ���.�X�U�W�]�� �	�� �6�Q�R�Z�G�H�Q�� �������������� �E�H�F�D�X�V�H�� �Z�K�L�O�H��
cause-and-�H�I�I�H�F�W���U�H�O�D�W�L�R�Q�V�K�L�S�V���H�[�L�V�W���E�H�W�Z�H�H�Q���³�D�J�H�Q�W�V�´�����³�E�R�W�K���W�K�H���Q�X�P�E�H�U���R�I���D�J�H�Q�W�V���D�Qd the number of 
�U�H�O�D�W�L�R�Q�V�K�L�S�V���G�H�I�\���F�D�W�H�J�R�U�L�]�D�W�L�R�Q���R�U���D�Q�D�O�\�W�L�F���W�H�F�K�Q�L�T�X�H�V�´�����.�X�U�W�]���	���6�Q�R�Z�G�H�Q���������������� 
 
Thus for this first principle to have practical effect when developing a KMS, the role of the practitioner 
changes. The practitioner should not decide but guide a team of problem stakeholders in an 
organization to determine using sense-making whether a KMS would be considered as a candidate 
solution, based on the level of complexity in their problematic situations.  

3. Non-reductionist principle: KMS are different than the sum of their parts 

Phase 1 of the KMSD methodology, sensemaking, showed in the four projects that the emergent 
concepts in the problematic situations were interlinked and interdependent. For example, concepts 
such as TO IMPROVE COLLABORATION were interlinked and interdependent with concepts such as TO 
�%�8�,�/�'���2�1���(�$�&�+���2�7�+�(�5�¶�6���:�2�5�.��and with concepts such as REDUCING TIME TO BE PRODUCTIVE and 
DYNAMIC ORGANIZATIONAL STRUCTURE. Complexity in organizational challenges itself renders it 
difficult for teams to analyze the problematic situations by breaking them into its constituent parts (as 
typically practised in IS development). These two factors make it difficult to explore the problematic 
situations in isolation from each other. Instead, the teams, assisted by the researcher-consultants, 
collectively engaged in Phase 2, envisioning, to create a vision for future improved situations as a 
whole. The output was a holistic vision for improved future situations that clearly addressed the 
organizational problematic situation was being identified in the sensemaking phase (phases overlap 
and loop back; they are not process steps). Hence, the vision accounted for the different perspectives 
of the organizational stakeholders. Based on the above discussion, it is proposed that the behaviour 
of the KMS is different than the sum of the behaviours of its parts.  
 
This finding is connected to the property of holism in complexity thinking (Goldstein 1999; Kauffman 
1995; Richardson 2008; Sanders 1998; Stacey 2011; Thietart & Forgues 1995; Wheatley 1999). In 
�S�U�H�F�L�V�H���F�R�P�S�O�H�[�L�W�\���W�H�U�P�V���K�R�O�L�V�P���G�H�Q�R�W�H�V���W�K�D�W���W�K�H���E�H�K�D�Y�L�R�X�U���R�I���W�K�H���Z�K�R�O�H���L�V���µ�G�L�I�I�H�U�H�Q�W�¶���W�K�D�Q���W�K�H���V�X�P���R�I��
the behaviours of its parts (Richardson 2008). According to Kurtz and Snowden (2003), the notion of 
holism depends on which domain a situation is located: 

�,�Q�� �W�K�H�� �R�U�G�H�U�H�G�� �G�R�P�D�L�Q�� �«�� �W�K�H�� �Q�D�W�X�U�H�� �R�I�� �V�\�V�W�H�P�V�� �L�V�� �V�X�F�K�� �W�K�D�W�� �W�K�H�\�� �D�U�H�� �D�P�H�Q�D�E�O�H�� �W�R��
reductionist approaches to problem solving; the whole is the sum of the parts ... In the 
domain of un-order, the whole is never the sum of the parts; every intervention is also a 
diagnostic, and every diagnostic an intervention; any act changes the nature of the 
system. 

Reducing KMS to their constituent parts in the organizational situations studied was, therefore, 
inadequate for understanding the behaviour of the system, due to complexity inherent in the 
problematic situations of these organizations. Thus, the uncovered methodology for developing KMS, 
like in complexity thinking, challenges conventional reductionist principles and assumptions. Principles 
�D�Q�G�� �D�V�V�X�P�S�W�L�R�Q�V�� �W�K�D�W�� �G�R�P�L�Q�D�W�H�G�� �R�U�J�D�Q�L�]�D�W�L�R�Q�D�O�� �W�K�L�Q�N�L�Q�J�� �V�X�F�K�� �D�V�� �µ�F�R�Q�W�U�R�O�¶���� �µ�R�U�G�H�U�¶���� �µ�S�U�H�G�L�F�W�D�E�L�O�L�W�\�¶����
�µ�U�D�W�L�R�Q�D�O�� �F�K�R�L�F�H�¶���� �µ�L�Q�W�H�Q�W�¶���� �D�Q�G�� �W�K�H�� �G�H�W�H�U�P�L�Q�L�V�W�L�F���Z�R�U�O�G�� �R�I�� �F�D�X�V�H-and-effect, while true within some 
�F�R�Q�W�H�[�W�V���� �H���J���� �6�Q�R�Z�G�H�Q�¶�V�� ��������������ordered domains, they are not universally true. Instead, holistic 
interpretations and approaches were favoured in the studied problematic situations in this enquiry, as 
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KMS addressed essentially complex situations, characterized by an ever-present change, 
unpredictability and uncertainty.  
 
Reviewing the three fundamental properties of complex adaptive systems in the context of the 
practice of developing KMS in organizations exposed the following. 

�ƒ As with to the property of holism, the behaviour of the KMS is different than the sum of the 
behaviours of its parts. Therefore, developing KMS in practice requires organizational problematic 
situations to be addressed as a whole �± not to be decomposed in analysis and aggregated in 
solution. 

�ƒ In line with the property from complex adaptive systems of unpredictability, the outputs from KMS 
cannot be simply predicted from inputs to the system due to unpredictable interactions within the 
�V�\�V�W�H�P���� �7�K�H�U�H�I�R�U�H���� �µ�E�H�V�W�� �S�U�D�F�W�L�F�H�¶�� �D�Q�G�� �µ�J�R�R�G�� �S�U�D�F�W�L�F�H�¶�� �P�D�\�� �S�U�R�Y�H�� �V�X�F�F�H�V�V�I�X�O�� �L�Q�� �V�R�P�H situations, 
�H���J���� �L�Q�� �&�\�Q�H�I�L�Q�¶�V�� �R�U�G�H�U�H�G�� �G�R�P�D�L�Q�V���� �E�X�W�� �Q�R�W�� �Q�H�F�H�V�V�D�U�L�O�\�� �L�Q�� �R�W�K�H�U�V���� �,�Q�V�W�H�D�G���� �µ�O�H�V�V�R�Q�V�� �O�H�D�U�Q�H�G�¶�� �L�V�� �D��
more applicable notion in KMS, through observing and managing trends. Moreover, inputs may 
not all be known at the start of the development process. What matters in sensemaking, 
therefore, is to plausibly formulate problems and not necessarily to accurately define them. 
Continual refinement in problem definitions can be reached through iteration. 

�ƒ In accordance with the complex-adaptive-system property of the state of edge-of-�F�K�D�R�V�����³�V�\�V�W�H�P�V��
behave in a relatively stable manner until they reach a critical threshold, which represents the 
�H�G�J�H�� �R�I�� �F�K�D�R�V�´�� ���6�P�L�W�K�� �	�� �+�X�P�S�K�U�L�H�V�� �������������� �7�K�L�V�� �P�R�Y�H�P�H�Q�W�� �R�I�� �R�U�J�D�Q�L�]�D�W�L�R�Q�D�O�� �V�L�W�X�D�W�L�R�Q�V�� �P�H�D�Q�V��
that a KMS cannot be managed in any simple sense, because complex arrangements can create 
behaviour that is neither definitively predictable nor unpredictable.  

It follows that the behaviour of a KMS is different than the sum of behaviours of its parts. The KM 
practitioner, therefore, should engage a team of stakeholders in creating a holistic vision for improved 
situations in the future that addresses the problematic situations as a whole, and not analyse 
problematic situations by breaking them into their constituent parts.  

4. Just- in-time principle: KMS enable just- in-time knowledge sharing 

Emergent concepts in Phase 3, the design phase, showed that a KMS is about facilitating the 
communication of relevant knowledge to relevant users, when, where and how it is needed. As it was 
difficult to determine a priori what knowledge will be required by whom, when, where and in what 
format, the design of the KMS was kept flexible to cater for new requirements as they emerged. This 
finding from practice contrasts with a tendency in the literature to define KMS as the settings, 
infrastructure, policies, etc. required for delivering the right knowledge, to the right person at the right 
time and the right place (e.g. Quintas et al. 1997, Devedzic 2001, Hlupic et al. 2002).  
 
The argument in the literature implies that an organization can pre-determine (a) what the right 
knowledge is, (b) who the right persons are (both the person who requests and the person who 
supplies the knowledge), (c) where and when the right place and time are, and (d) how knowledge is 
required or how it will be used. Knowledge that can be expressed (i.e. explicit knowledge) may be 
pre-determined in this way, but the kind of knowledge that the organizational stakeholders in this 
research considered to be valuable (i.e. tacit knowledge), could not be separated from its situational 
context, i.e. could only be determined just-in-time as situations unfolded.  
 
In contrast with the literature, therefore, the design phase showed that KMS are concerned with on-
demand, just-in-time identification of (a) relevant knowledge, (b) relevant knowledge agent, (c) 
suitable place and time, and (d) suitable way to communicate knowledge. This is because 
unpredictability, uncertainty and continual change of organizational situations make it difficult to pre-
determine what knowledge will be required by who, when, where and how. This is an observation also 
�E�\�� �(�O�� �6�D�Z�\�� �	�� �0�D�M�F�K�U�]�D�N�� ���������������� �Z�K�R�� �D�U�J�X�H�� �W�K�H�� �Q�H�H�G�� �I�R�U���³�U�H�D�O-�W�L�P�H�´�� �.�0�� �W�R�� �D�G�G�U�H�V�V�� �F�R�P�S�O�H�[�L�W�\�� �L�Q��
critical, unknown issues that r�H�T�X�L�U�H���³�L�G�H�Q�W�L�I�L�F�D�W�L�R�Q���� �L�Q�W�H�U�S�U�H�W�D�W�L�R�Q���� �D�U�W�L�F�X�O�D�W�L�R�Q���D�Q�G���U�H�V�R�O�X�W�L�R�Q�´�� �D�V�� �W�K�H�\��
emerge, and hence also reinforcing the principle that KMS address complexity in organizational 
situations.  
 
Research into what knowledge is in an organizational context was found useful in explaining what is 
considered to be relevant knowledge by the stakeholders, and how it can reach the relevant agent at 
a suitable time, place and in a suitable way. Nonaka & von Krogh (2009) argue that according to 
organizational knowledge creat�L�R�Q�� �W�K�H�R�U�\���� �N�Q�R�Z�O�H�G�J�H�� �L�V�� �G�H�I�L�Q�H�G�� �L�Q�� �W�K�U�H�H�� �S�D�U�W�V���� ���L���� �³�L�Q�G�L�Y�L�G�X�D�O�V�� �M�X�V�W�L�I�\��
�W�K�H�� �W�U�X�W�K�I�X�O�Q�H�V�V�� �R�I�� �W�K�H�L�U�� �E�H�O�L�H�I�V�� �E�D�V�H�G�� �R�Q�� �W�K�H�L�U�� �L�Q�W�H�U�D�F�W�L�R�Q�V�� �Z�L�W�K�� �W�K�H�� �Z�R�U�O�G�´���� ���L�L���� �N�Q�R�Z�O�H�G�J�H�� �L�V�� �W�K�H��
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�³�D�F�W�X�D�O�L�W�\�´�� �D�Q�G���R�U�� �³�S�R�W�H�Q�W�L�D�O�L�W�\�´�� �R�I�� �³�V�N�L�O�I�X�O�� �D�F�W�L�R�Q�´�� �D�Q�G�� ���L�L�L���� �³�N�Q�R�Z�O�H�G�J�H�� �L�V�� �H�[�Slicit and tacit along a 
�F�R�Q�W�L�Q�X�X�P�´�����1�R�Q�D�N�D���	���Y�R�Q���.�U�R�J�K�����������������7�K�X�V�����N�Q�R�Z�O�H�G�J�H���L�V���Y�L�H�Z�H�G���W�R���E�H���W�K�H���U�H�V�X�O�W���R�I�����D�Q�G���L�Q�K�H�U�L�W�H�G��
in, actions and interactions of the stakeholders of the organization.  
 
Knowledge, therefore, is contextual in that it is embedded in, and changing with actions and 
interactions. This knowledge can only be partially expressed (e.g. the actuality of skilful action), while 
part of this knowledge remains inexpressible, i.e. tacit (e.g. the potentiality of skilful action), and hence 
is only shared through means and media appropriate to the organizational stakeholders. However, 
since tacit and explicit knowledge are inherently inseparable (Hildreth & Kimble 2002, Nonaka & von 
Krogh 2009), the explicit part of knowledge (e.g. who holds it, in what format, how it can be used, in 
which context) was taken as a pointer to the tacit part. This view is supported by Nonaka & von Krogh 
���������������� �Z�K�R���D�U�J�X�H���W�K�D�W���³�H�[�S�O�L�F�L�W���N�Q�R�Z�O�H�G�J�H���L�V���D�O�Z�D�\�V���J�U�R�X�Q�G�H�G���L�Q���W�D�F�L�W���N�Q�R�Z�O�H�G�J�H�´�����7�K�X�V�����V�X�F�F�H�V�V�I�X�O��
KM initiatives need to maintain a balance between tacit and explicit knowledge (Hildreth & Kimble 
2002). In this research, IT provided explicit pointers to tacit knowledge among stakeholders through 
the representation of knowledge flows and interfaces among knowledge agents. However, tacit 
knowledge was mainly communicated through non-IT means and media. Both the IT and non-IT parts 
formed the KMS. These findings in practice are consistent with the work of authors such as Davenport 
& Prusak (1998) and Hildreth & Kimble (2002), who argue that IT should be used to enable people to 
share tacit knowledge directly and not try to represent tacit knowledge. 
 
�7�K�H�� �L�P�S�R�U�W�D�Q�F�H�� �R�I�� �F�R�Q�W�H�[�W�� �K�D�V�� �D�O�V�R�� �E�H�H�Q�� �D�G�G�U�H�V�V�H�G�� �E�\�� �³�V�R�F�L�R-�W�H�F�K�Q�L�F�D�O�´�� �V�F�K�R�O�D�U�V�� �L�Q�� �U�H�V�H�D�U�F�K��
�F�R�Q�F�H�U�Q�H�G���Z�L�W�K���,�6���D�V���³�V�R�F�L�D�O���V�\�V�W�H�P�V�´�����/�D�Q�G���	���+�L�U�V�F�K�K�H�L�P�������������F�L�W�H�G���L�Q���$�Y�J�H�U�R�X�����������������7�K�H���Z�R�U�N���R�I��
�'�R�X�U�L�V�K�����������������L�V���S�H�U�W�L�Q�H�Q�W���L�Q���W�K�L�V���D�U�H�D�����D�V���K�H���W�D�N�H�V���D���F�R�P�S�O�H�[�L�W�\���S�H�U�V�S�H�F�W�L�Y�H���R�Q���µ�F�R�Q�W�H�[�W�¶���W�K�D�W���F�D�Q���E�H��
summarized by the following four statements:  

�ƒ rather than considering context to be me�U�H���L�Q�I�R�U�P�D�W�L�R�Q�����µ�F�R�Q�W�H�[�W�X�D�O�L�W�\�¶���L�V���Y�L�H�Z�H�G���W�R���E�H���D���U�H�O�D�W�L�R�Q�D�O��
property,  

�ƒ context is not pre-determined, but rather defined dynamically,  

�ƒ context is not stable, but changing with the changing situation and  

�ƒ Context arises from the activity, hence cannot be separated from content.  

The second and third statements are particularly relevant to the principle of just-in-time KM, as the 
identification of relevant knowledge, relevant agents, and suitable place, time and way was 
determined by a situational context that was changing according to the changing situation. 
�$�F�F�R�U�G�L�Q�J�O�\�����'�R�X�U�L�V�K�����������������D�U�J�X�H�V���S�H�U�V�X�D�V�L�Y�H�O�\���W�K�D�W���³�F�R�Q�W�H�[�W���L�V�Q�¶�W���V�R�P�H�W�K�L�Q�J���W�K�D�W���G�H�V�F�U�L�E�H�V���D���V�H�W�W�L�Q�J����
�L�W�¶�V�� �V�R�P�H�W�K�L�Q�J�� �W�K�D�W�� �S�H�R�S�O�H�� �G�R���� �,�W�� �L�V�� �D�Q�� �D�F�K�L�H�Y�H�P�H�Q�W���� �U�D�W�K�H�U�� �W�K�D�Q�� �D�Q�� �R�E�V�H�U�Y�D�W�L�R�Q���� �D�Q�� �R�X�W�F�R�P�H���� �U�D�W�K�H�U 
�W�K�D�Q���D���S�U�H�P�L�V�H�´�� 
 
It follows from the above that it is imperative to design the KMS to enable on-demand, just-in-time KM. 
Accordingly, the team of the stakeholders of the organization, aided by the KM practitioner, should 
design the KMS in a way that allows on-demand, just-in-time identification of relevant knowledge to 
the relevant knowledge agents, where, when and how they need it. This is achieved by representing 
knowledge flows and interfaces among the knowledge agents, which provides the organizational 
stakeholders with a means to locate knowledge of value to them. This representation can be 
supported by IT, however the communication and interaction with such knowledge is done by non-IT 
means that is suitable to the organizational stakeholders and determined just-in-time as a need 
emerges. 

5. Sociotechnical principle: KMS encompass organizational, social & IT 
aspects 

During the design phase, and even in the sensemaking and envisioning phases, the teams were 
inclined to express design choices in terms of IT solutions that they knew and had been excited 
about. For example, management of ORG1 were repeatedly expressing their problematic situations 
by reference to commercial software applications that they thought were the right solutions for 
addressing their challenges, while management of ORG2 expressed their problematic situations in 
terms of a bespoke IT solution that they tried but had failed. Although IT options to support a KMS 
may be considered in high-level terms during the design phase; a KMS is not only about IT, but about 
how the organization can design the necessary set of structures, practices and interactions (i.e. the 
representation of the knowledge agents, flows and interfaces) required for achieving their vision for 
knowledge-related business practices and work behaviours in the future. Choices made in developing 
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KMS were thus guided and constrained by concepts (and their properties and dimensions) around 
locating, communicating and interacting with knowledge, as reported earlier. Accordingly, a KMS was 
defined as the necessary set of structures, practices and interactions, within an organizational setting 
of people, processes, behaviours, infrastructure, etc., which will facilitate locating, communicating and 
interacting with knowledge. Thus, it is proposed that KMS design encompasses organizational, social 
and IT aspects. In short a KMS is truly a sociotechnical system (Fox 1995). 
 
The practice of developing KMS in organizations is primarily based on information technology (IT) and 
uses ideas from information systems (IS) development methodologies. This is supported by the work 
of authors such as Alavi & Leidner 2001, Anantatmula & Kanungo 2010, Hahn & Subramani 2000, 
Heisig 2009, Rizzi et al. 2009; Schultze & Leidner 2002, Zack 1999b. For example, Hahn and 
�6�X�E�U�D�P�D�Q�L�� �������������� �V�W�D�W�H�� �W�K�D�W�� �R�U�J�D�Q�L�]�D�W�L�R�Q�V�� �K�D�Y�H�� �P�D�G�H���³�V�L�J�Q�L�I�L�F�D�Q�W�� �,�7�� �L�Q�Y�H�V�W�P�H�Q�W�V�� �L�Q�� �G�H�S�O�R�\�L�Q�J��
�N�Q�R�Z�O�H�G�J�H���P�D�Q�D�J�H�P�H�Q�W���V�\�V�W�H�P�V�����.�0�6���´�� �W�R���V�X�S�S�R�U�W���W�K�H�L�U���³�.�Q�R�Z�O�H�G�J�H���P�D�Q�D�J�H�P�H�Q�W���L�Q�L�W�L�D�W�L�Y�H�V�´���� �=�D�F�N��
et al. (1999) posit that IS consulting firms have created KM practices to implement KM in 
organizations. This paper Authors argue that developing KMS using IS development methodologies is 
not adequate because of the complexity and contextual nature of situations addressed using KMS in 
organizations. 
 
The discourse in the scarce literature concerned with KMS in organizations is mainly focused on IT. 
The literature on what constitutes KMS and how to develop KMS in practice, shows that the authors 
who address the topic generally regard KMS as a class of IS and focus on IT in the design of systems 
solutions to apply KM in organizations (see Alavi & Leidner 2001). The practice of developing KMS in 
organizations in our research contrasts with this view in the literature. Although the teams of 
stakeholders in the four projects were sometimes inclined to express design choices in terms of IT 
solutions that they know and have been enthusiastic about, they realized during the development 
process that KMS are concerned not only with the IT infrastructure to support KMS in organizations, 
but also with the organizational settings of people, processes, behaviour, etc. Differences between 
knowledge types (i.e. explicit and tacit), as discussed in proposition III, may make a difference to how 
the KMS is designed and what IT options are considered to support the KMS. However, it is the 
organizational teams who determine this according to the unique context of their problematic situation 
�D�Q�G�� �H�Q�Y�L�V�L�R�Q�H�G�� �V�R�O�X�W�L�R�Q���� �)�R�U�� �H�[�D�P�S�O�H���� �µ�N�Q�R�Z�� �Z�K�D�W�¶�� �P�D�\�� �E�H�� �H�D�V�L�H�U�� �W�R�� �V�K�D�U�H�� �L�Q�V�L�G�H�� �W�K�H�� �R�U�J�D�Q�L�]�D�W�L�R�Q��
through communities of practice and it could be supported by simple IT solutions such as 
organizational-�E�D�V�H�G�� �V�R�F�L�D�O�� �Q�H�W�Z�R�U�N�V���� �+�R�Z�H�Y�H�U���� �D�F�F�R�U�G�L�Q�J�� �W�R�� �%�U�R�Z�Q�� �	���'�X�J�X�L�G�� ���������������� �µ�N�Q�R�Z�� �K�R�Z�¶��
�P�D�\�� �E�H�� �K�D�U�G�H�U�� �W�R�� �V�K�D�U�H�� �E�H�F�D�X�V�H�� �L�W�� �L�V�� �³�V�W�L�F�N�\�´���� �L���H���� �L�Q�W�L�P�D�W�H�O�\�� �E�R�X�Q�G�� �W�R�� �L�Q�Gividuals, hence will not be 
necessarily communicated just because the technology is available. 
 
Findings from the practice of developing KMS in the organizations studied showed that KMS design 
should encompass organizational (processes), social (people and their behaviour) and technological 
(infrastructure) aspects. This is consistent with the work of some authors and practitioners such as 
Davenport & Prusak (1998), Edwards et al. (2005), Gold et al. (2001), Hlupic et al. (2002) and Quintas 
et al. (1997). For example, Davenport & Prusak (1998) argue that KM encompasses organisational, 
human, and technological issues. According to Gold et al. (2001), for effective KM, a KMS should 
incorporate structure, culture and technology, along with knowledge process architecture of 
acquisition, conversion, application, and protection. Edwards et al. (2005) include other aspects such 
as financial, economic, and legal aspects. However, these other aspects were not considered by the 
teams of stakeholders in the organizations studied in this research. According to Hlupic et al. (2002) 
�³�E�R�W�K�� �W�K�H�� �µ�K�D�U�G�¶���� �W�H�F�K�Q�R�O�R�J�L�F�D�O���� �D�Q�G�� �W�K�H�� �µ�V�R�I�W�¶���� �R�U�J�D�Q�L�]�D�W�L�R�Q�D�O�� �D�Q�G�� �K�X�P�D�Q���� �D�V�S�H�F�W�V�� �D�U�H�� �L�P�S�R�U�W�D�Q�W�� �I�R�U��
�N�Q�R�Z�O�H�G�J�H�� �P�D�Q�D�J�H�P�H�Q�W�´���� �7�K�L�V�� �U�H�T�X�L�U�H�V���� �W�K�H�U�H�I�R�U�H���� �D�� �P�R�U�H�� �K�R�O�L�V�W�L�F�� �D�S�S�U�R�D�F�K�� �W�K�D�W�� �H�Q�F�R�P�S�D�V�V�H�V��
�³�F�X�O�W�X�U�H�����S�H�R�S�O�H�����S�U�R�F�H�V�V���D�Q�G���W�H�F�K�Q�R�O�R�J�\�´�����4�X�L�Q�W�D�V���H�W���D�O���������������� 
 
It follows from the above discussion that in designing the KMS, the team of stakeholders of the 
organization, aided by the KM practitioner should explore the organizational and social aspects in the 
KMS, in addition to the technological aspect. 

6. Multiple-view principle: One view of the KMS does not fit all 

In the action-research projects studied consideration of IT solutions to support the KMS design 
revealed that the representation of knowledge agents was perceived differently by different 
stakeholders and that the representation of knowledge flows and knowledge interfaces was 
contextual. This means that the a knowledge flow may be valid between two agents in one context, 
but not another and that restrictions applied to a flow in one context may not be appropriate for 
another. For example, the teams revealed that the same knowledge connection could be viewed 
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differently by either end of the knowledge connection (an individual can relate projects with similar 
tasks, whereas a project can relate individuals with similar expertise). Similarly, knowledge value, 
purpose, and nature also differed according to knowledge perspective. Moreover, these 
representations were changing according to the changing situations. Hence, according to the above 
discussion, one view, hence one representation, of the KMS does not fit all the various perspectives 
on the KMS by the various stakeholders. 
 
Findings from exploring IT options to support the KMS revealed difficulties in identifying one view of 
the KMS that would fit all the users, or even a set of views for the different groups of stakeholders. 
These findings were also reinforced by a review of findings from the envisioning and design phases, 
which revealed that users have different perspectives. For example, during the design phase the 
members of the organizational teams of stakeholders exposed different perspectives on the 
relationships among knowledge agents, flows and interfaces.  
 
Thus, developing the KMS with one view to fit all users, or even with a defined set of views for groups 
of users, not only was found to be difficult to implement due to the complexity of the organizational 
situations, but also was perceived to be practically useless because it contradicted with their visions 
for effectively locating, communicating and interacting with knowledge. These findings are supported 
�E�\���W�K�H���Z�R�U�N���R�I���D�X�W�K�R�U�V�����H���J�����%�R�O�D�Q�G���	���7�H�Q�N�D�V�L�������������������Z�K�R���D�U�J�X�H���W�K�D�W���³�S�U�R�G�X�F�L�Q�J���N�Q�R�Z�O�H�G�J�H���W�R���F�U�H�D�W�H��
innovative products and processes in [knowledge organizations] requires the ability to make strong 
perspectives within a community, as well as the ability to take the perspective of another into 
�D�F�F�R�X�Q�W�´���� 
 
These findings in practice contrast with approaches taken by IS development methodologies, which 
mostly aim at designing one view of the IS for a representative sample of the organizational users. 
�$�F�F�R�U�G�L�Q�J���W�R���+�D�K�Q���	�� �6�X�E�U�D�P�D�Q�L������������������ �,�6�� �G�H�Y�H�O�R�S�P�H�Q�W���P�H�W�K�R�G�R�O�R�J�L�H�V���³�J�H�Q�H�U�D�O�O�\�� �V�D�P�S�O�H���W�\�S�L�F�D�O�� �R�U��
�U�H�S�U�H�V�H�Q�W�D�W�L�Y�H�� �X�V�H�U�V�� �W�R�� �G�H�W�H�U�P�L�Q�H�� �U�H�T�X�L�U�H�P�H�Q�W�V�� �D�Q�G�� �S�H�U�I�R�U�P�� �X�V�H�U�� �W�H�V�W�L�Q�J�´���� �8�Q�O�L�N�H�� �,�6�� �G�H�Y�H�O�R�S�P�H�Q�W����
therefore, KMS should cater for the heterogeneity of systems users. This is also a position taken by 
authors such as Hahn & Subramani (2000), who argue that homogeneity of systems users �± with 
respect to their objectives in using the system �± is an assumption implicit in IS development, which is 
not suitable in KMS. Heterogeneity of systems users is especially present in lateral flexible 
�R�U�J�D�Q�L�]�D�W�L�R�Q�D�O�� �I�R�U�P�V���� �V�X�F�K�� �D�V�� �W�K�H�� �R�Q�H�V�� �U�H�S�R�U�W�H�G�� �L�Q�� �W�K�L�V�� �W�K�H�V�L�V���� �D�V�� �W�K�H�\�� �U�H�O�\�� �R�Q�� �³�S�H�H�U-to-peer 
collaboration (as opposed to a vertical hierarchy) in achieving organizational objective�V�´�� �%�R�O�D�Q�G�� �	��
Tenkasi (1995). 
 
�)�X�U�W�K�H�U�P�R�U�H���� �I�L�Q�G�L�Q�J�V�� �I�U�R�P�� �S�U�D�F�W�L�F�H�� �V�K�R�Z�H�G�� �W�K�D�W�� �W�K�H�� �G�L�I�I�H�U�H�Q�W�� �X�V�H�U�V�¶�� �S�H�U�V�S�H�F�W�L�Y�H�V�� �R�Q�� �U�H�O�D�W�L�R�Q�V�K�L�S�V��
among knowledge agents are dynamic, changing with the changing roles of the knowledge agents 
and with the changing organizational situations. Each individual stakeholder assumed different 
identities in different roles they are performing and these identities changed according to the changing 
situations. For example, while a programmer in ORG1 assumed a certain identity when working as 
part of a team, the same person assumed a different identity when working as a project manager, for 
instance in dealing with clients. This is consistent with the argument by Kurtz & Snowden (2003) that 
�³�K�X�P�D�Q�V���D�U�H���Q�R�W���O�L�P�L�W�H�G���W�R���R�Q�H���L�G�H�Q�W�L�W�\�´�����.�X�U�W�]���	��Snowden explain that in complex systems, an agent 
could be anything that has identity, and these agents constantly flex their identities both on the 
individual level and on the collective level, and hence will behave differently in different contexts. 
Similarly, the Knowledge flows and interfaces were found to be contextual, and hence continually 
changing with change in organizational situations. According to Weick (1995) identities are 
constructed in the process of interaction between people.  
 
Our finding�V�� �I�R�U�� �S�U�D�F�W�L�F�H�� �D�J�D�L�Q�V�W�� �D�� �µ�R�Q�H-size-fits-�D�O�O�¶�� �D�S�S�U�R�D�F�K�� �F�D�Q�� �E�H�� �H�[�S�O�D�L�Q�H�G�� �L�Q�� �W�K�H�� �F�R�Q�W�H�[�W�� �R�I��
complexity thinking as discussed in the first principle. Our position is consistent with the argument by 
�%�R�O�D�Q�G���	���7�H�Q�N�D�V�L�������������������Z�K�R���S�R�V�L�W���W�K�D�W���³�W�K�H���P�X�O�W�L�S�O�H���F�R�P�P�X�Q�L�Wies of knowing in knowledge-intensive 
firms overlap in complex and shifting ways, [because] there is a rich structural hierarchy of 
�F�R�P�P�X�Q�L�W�L�H�V�� �R�I�� �N�Q�R�Z�L�Q�J�� �Z�L�W�K�L�Q�� �W�K�H�� �I�L�U�P���� �D�Q�G�� �E�H�W�Z�H�H�Q�� �W�K�H�� �I�L�U�P�� �D�Q�G�� �L�W�V�� �H�Q�Y�L�U�R�Q�P�H�Q�W�´���� �$�F�F�R�U�G�L�Q�J�� �W�R��
(Snowden 2002), in unordered domains it is difficult to regiment people due to continuous change in 
views, and unpredictability and uncertainty in what knowledge will be required, by who, when and 
how. For example, based on the concept of holism, reducing the system to its constituent parts, in this 
case by sampling typical or representative users, is inadequate for understanding the behaviour, and 
thus the output, of the whole. These findings in practice also contrast with approaches taken in 
developing IS, which either enforce or support existing regimented processes or introduce new ones 
(e.g. precisely defining functional roles and fixing these in software).  
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It follows from the above discussion that developing one view of the KMS does not fit all users. Thus, 
a KMS, and hence the IT that partially support it, should be developed in a way that caters for 
complexity in organizational situations. This is consistent with the work of authors, e.g. Malhotra 
���������������� �Z�K�R�� �D�U�J�X�H�� �D�� �Q�H�H�G�� �I�R�U�� �G�H�V�L�J�Q�L�Q�J�� �X�Q�F�R�Q�Y�H�Q�W�L�R�Q�D�O�� �V�\�V�W�H�P�V�� �W�R�� �G�H�D�O�� �Z�L�W�K�� �³�Z�L�F�N�Hd business 
environments that defy the programmed logic based upon pre-specification, prediction and pre-
�G�H�W�H�U�P�L�Q�D�W�L�R�Q�´�����7�K�H���L�P�S�O�L�F�D�W�L�R�Q���R�I���W�K�L�V���L�V���W�Z�R�I�R�O�G�������D�����.�0�6���V�K�R�X�O�G���F�D�W�H�U���I�R�U���W�K�H���G�L�I�I�H�U�H�Q�W���L�G�H�Q�W�L�W�L�H�V�����D�Q�G��
hence the multiple perspectives, of the different instances of the knowledge agents and (b) KMS 
should allow for changing identities due, for instance, to changing roles of the knowledge agents. 
�$�F�F�R�U�G�L�Q�J�� �W�R�� �%�R�O�D�Q�G�� �	�� �7�H�Q�N�D�V�L�� ���������������� �³�L�Q�� �R�U�G�H�U�� �I�R�U�� �S�H�U�V�S�H�F�W�L�Y�H�� �W�D�N�L�Q�J�� �W�R�� �S�U�R�F�H�H�G���� �W�K�H�� �G�L�Y�H�U�V�H��
knowledge held by individuals in the organization must be represented in its uniqueness, and made 
available for others to incorporate in a perspective-�W�D�N�L�Q�J���S�U�R�F�H�V�V�´�� 
 
Accordingly, consideration for IT options to support the KMS should explore solutions that allow for 
personalized and changing perspectives of knowledge agents by enabling them to represent their 
networks (i.e. other knowledge agents and their relationships) as they view it, and by allowing for the 
representation of knowledge agents, flows and interfaces to change with the changing situations. 
�$�F�F�R�U�G�L�Q�J�� �W�R�� �%�R�O�D�Q�G�� �	�� �7�H�Q�N�D�V�L�� ���������������� �³�Y�D�O�X�L�Q�J�� �G�L�Y�H�U�V�L�W�\�� �R�I�� �N�Q�R�Z�O�H�G�J�H�� �E�\�� �H�Q�D�E�O�L�Q�J�� �H�D�F�K�� �W�\�S�H�� �R�I��
expertise to make unique representations of their understandings, and assisting actors with different 
expertise to better recognize and accept the different ways of knowing of others, is the foundation for 
perspective taking. It can be encouraged by communication systems that include an emphasis on 
�V�X�S�S�R�U�W�L�Q�J���W�K�H���G�L�V�W�L�Q�F�W�L�Y�H���Q�H�H�G�V���R�I���V�H�S�D�U�D�W�H���F�R�P�P�X�Q�L�W�L�H�V���R�I���N�Q�R�Z�L�Q�J�´���%�R�O�D�Qd & Tenkasi (1995). 

7. Summary and conclusion 

�)�R�U�� �D�Q�� �D�S�S�U�R�D�F�K�� �W�R�� �G�H�Y�H�O�R�S�L�Q�J�� �.�0�6�� �W�R�� �E�H�� �W�H�U�P�H�G�� �D�� �µ�P�H�W�K�R�G�R�O�R�J�\�¶�� �Z�H�� �D�U�J�X�H�� �W�K�D�W�� �W�K�H�� �S�K�L�O�R�V�R�S�K�L�F�D�O��
underpinnings be articulated. This is not a matter of jargon semantics, but part of an emphasis that 
methods for developing KMS must always be situated in a context, which affects how the practitioner 
utilises the concepts, procedures and techniques needed in KMSD. 
 
The initial setting of the work reported was four action research cycles in which business problems 
and research were simultaneously addressed. The grounded theory methodology was used to 
uncover concepts, principles and practices for developing KMS. The paper reprised the 5-phase 
methodology for developing KMS, the phases being: Sensemaking the Problematic Situation, 
Envisioning an Improved Situation, Designing a KMS, Exploring IT Options for the KMS, and 
Managing the Evolutionary Potential of the KMS. The paper then discussed three key principles for 
developing KMS: 

�ƒ Complexity principle: KMS address complexity in problematic situations 

�ƒ Non-reductionist principle: KMS are different than the sum of their parts 

�ƒ Just-in-time principle: KMS enable Just-in-time knowledge sharing 

�ƒ Sociotechnical principle: KMS encompass organizational, social & IT aspects 

�ƒ Multiple-view principle: One view of the KMS does not fit all 

In various ways these principles support some positions evident in the literature. In various ways they 
are also supported by a divergent literature that gave rise to the action research/grounded theory 
research methodology. However, in several significant aspects they are at variance with stances 
taken in the literature, particularly with conjectures and practices to do with the (often-assumed) 
starting point that a KMS is IT-based and a type of IS. However, these five principles are grounded in 
a methodology and theory of KMS that has validity because it emerged from practice within a 
systematically applied research methodology.  
 
These principles have clear relevance to practitioners concerned with developing KMS: there is a 
need to recognize that a KMS is truly a system that does not finish, whose cause-and-effect 
relationships are obscure and whose predictability is low; a KMS must be designed in a way that 
allows on-demand, just-in-time identification of relevant knowledge to relevant knowledge agents, 
where, when and how they need it; multiplicity and diversity of views and hence utility should be 
supported in KMS. These principles all have profound consequences for practice, for management, 
and for IT development, especially as separately and in total they are in disagreement with the 
practices and principles of IS development. 
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Abstract : This paper is the final phase of a larger research project that investigates knowledge transfer in global 
supply chains from the perspective of South East Asian reseller companies. In a previous study a theoretical 
model for knowledge transfer in global supply chains was developed and quantitatively validated for the case of 
Thai resellers of laboratory equipment where equipment resale companies (donors) provide training to their 
customers (recipients). Results from that previous study indicated that the transfer capability was the most 
important issue for the donor firms. Furthermore, the most critical factor for the recipient firms was their 
absorptive capacity in the form of certain capabilities for the successful utilization of the technical knowledge 
received from the donor firms. By adopting a qualitative sense-making research approach and a two-round focus 
group interview method for data collection and analysis the current study attempts to provide further deeper 
explanations for the results of previous quantitative survey. Five participants were chosen for two-round of focus 
group meetings for this purpose.  
 
Keywords:  knowledge transfer; inter-organizational relationship; Thailand; South East Asia; global supply chain  

1. Background 

Stronger trading ties between South East Asian (SEA) reseller/dealer companies and their global 
supply chain partner organizations in developed countries has created additional external pressures 
on the former companies. Such external pressures to SEA companies are mainly in the form of new 
demand services for adhering to certain global product and process quality standards. While such 
additional service requirements are expected to eventually create an overall enhancement of the 
quality of Thai products and services (in this case, the laboratory equipment) in the long term, in the 
short term however the SEA companies need to respond to these external pressures by being able to 
provide timely responses to their end customers if they want to remain competitive in global markets.   
 
In a series of previous studies investigated inter-organization knowledge transfer was investigated for 
the case of suppliers of laboratory and scientific equipment, the donor firms, and their clients, the 
recipient firms (e.g., Worasinchai and Daneshgar, 2012). These studies identified certain inherent 
characteristics in both donor and recipient firms in this particular sector.  The quantitative analysis of 
the results suggested that intra-organization characteristics of reseller companies had no significant 
relationship with the nature of transferred knowledge, or with their inter-organization management 
capabilities (Ibid). Furthermore, no statistical significance was found in the intra-organization 
relationships within the client companies. On the other hand, transfer capability was shown to be the 
most critical issue for the donor firms whereas for the recipient firms �W�K�H�� �U�H�F�L�S�L�H�Q�W�¶�V��absorptive 
capacity happened to be a critical factor for successful utilization of the technical knowledge received 
from the donor firms. It was also speculated that the reason behind the above findings could be partly 
due to the fact that knowledge of working with laboratory equipment is technical by nature, and this 
type of knowledge is generally characterized as being ambiguous, tacit, and complex (Simonian, 
2004).  
 
The above conclusions clearly indicate that both donor and recipient firms need to possess certain 
capabilities in order to facilitate effective transfer of knowledge. However, due to certain limitations 
associated with quantitative surveys in identifying deeply rooted socio-cultural and behavioural factors 
in the above quantitative study, authors identified a need for qualitative research in order to further 
investigate relevant contextual factors as such qualitative investigation was not possible through 
administration of a survey instrument; and this constitutes the major motivation behind the current 
study. It is expected that by adopting a qualitative research as a complement to the previous 
quantitative survey study realistic insights can be gained for enhancing the success of knowledge 
transfer activities in this sector. The current study focuses on the characteristics of knowledge that is 
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transferred between the donor and recipient organizations. More specifically, it attempts to provide 
insights and explanations in relation to the following research questions: 

�ƒ What is the nature of (technical) knowledge involved in transferring knowledge between the donor 
and recipient firms? 

�ƒ What appropriate policies and strategies the donor and recipient firms should adopt in order to 
enhance effectiveness of their knowledge transfer process?  

2. Research methodology 

A positivistic epistemological position has been adopted in the current study with multiple case study 
research approach. The research instrument for the collection of the results is a two-round focus 
group meeting with representatives from both the donor as well as the recipient organizations that 
together constitute the case study organizations of the study. Adoption of a positivistic epistemology 
implies that achieving generalizability is desirable, whereas adoption of case study approach and 
focus group instrument indicate that generalizability is not the primary objective of the study but 
instead the main objective is to explore deeply rooted factors for enhancing the knowledge transfer 
process in the case study organizations. This implies that the responsibility of achieving 
generalizability is delegated to the readers who will decide the applicability of the findings of the 
current study to other situations and sectors within the economy (adopted from Denzin and Linclon, 
2000).      

3. Case study organisations 

The case study organizations selected for the study are (i) resellers of scientific and laboratory 
equipment in Thailand ���W�K�H�� �µ�G�R�Q�R�U�� �F�R�P�S�D�Q�\�¶���� �D�Q�G�� ���L�L���� �W�K�H�� �U�H�F�L�S�L�H�Q�W/client companies of the donor 
company. The donor company buys their products from global markets and resell the value-added 
imported product along with relevant training and other service outputs to their global client firms in 
Thailand and few other Asian countries. In Thailand alone there are in excess of 150 companies that 
supply scientific equipment (STTAT, 2552). Most of these companies are dealers of equipment for 
laboratory analysis. Their clients are mainly consumer product manufacturing companies, universities, 
and state agencies involved in scientific and training activities mainly in SEA countries. Ideally, 
effective use of these equipments would require highly specialized training and expertise in both 
software and hardware areas, as well as knowledge of at least one other scientific discipline (domain 
knowledge). The above dealer companies are mainly importers of technology and do not possess, nor 
operate, those technologies themselves. Their main business activities involve transferring necessary 
knowledge and technology required to their clients to operate the equipment by organizing workshops 
focusing on the use and maintenance of the equipment and related activities. These knowledge 
transfer workshops in turn are expected to impact upon the recipient firms by enabling them to (i) use 
the equipment �± both software and hardware �± (ii) analyze/interpret relevant data, and (iii) perform 
equipment maintenance and upgrade. 
 
One participant was chosen from the supplier/donor company, three from the client companies, and 
one from the industry acting �D�V���D�Q���µ�H�[�S�H�U�W�¶. One of the researchers played the role of coordinator of 
the meetings and the other one recorded dialogues, gestures, and other relevant inter-personal and 
contextual factors. The following paragraphs explain details of the focus group sessions: 
 
The first meeting lasted for two and a half hours with a breaking time 30 minutes in between. During 
the first half of the meeting the theoretical model of the study was fully explained to all participants, 
and they were asked to provide their initial assessment, based on their own personal experience in 
knowledge transfer activities in the past. They were specifically asked to focus on the correctness and 
relevance of the theoretical model; the model that had already been used in a previous similar study 
using quantitative methods. The aim of this exercise was to mentally prepare the participants for 
various discussions in future sessions. In the second half of the first meeting the above estimated 
assessments were discussed among all participants and they were provided ample opportunity to 
explain any discrepancies among various views, if any. During their discussions all communications 
and interactions were recorded. This was expected to expose views of both sides, that is, dealers and 
recipients, to each other as a basis of discussions, and to ultimately use that for preparing realistic 
results that reflects ll views, perceptions, and interpretations. 
 
Throughout these discussions one of the most common problems encountered by the dealer 
company has been failure of their clients in achieving maximum efficiency when using the equipment. 
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It was mentioned that in majority of situations clients cannot solve some minor and recurring 
maintenance problems arising from the normal usage of equipment, which in turn will result in the 
�G�H�D�O�H�U�� �F�R�P�S�D�Q�L�H�V�¶��equipment advisors and technicians perform same service tasks over and over 
again. Views from the opposite side of the discussion are discussed later.  

4. Theoretical background 

An organization normally acquires knowledge from two major sources: internal sources and external 
sources. These two generic types of knowledge sourcing are referred to as intra-organization and 
inter-organization knowledge transfer respectively (Argote, McEvily and Reagans, 2003). Holmqvist 
(2004) further argues that there are also interactions between inter- and intra-organizational 
knowledge transfers in which case the boundaries would play a major role in distinguishing between 
inter- and intra-organizational processes; and this he calls �D�� �³�I�X�Q�G�D�P�H�Q�W�D�O�� �F�K�D�U�D�F�W�H�U�L�V�W�L�F�� �R�I�� �P�R�G�H�P��
�R�U�J�D�Q�L�]�D�W�L�R�Q�V�´�� �Z�K�R�� �D�U�H�� �L�Q�Y�R�O�Y�H�G�� �L�Q�� �G�\�Q�D�P�L�F�V�� �R�I��exploitation and exploration in intra- and inter-
organizational learning processes. The terms �µ�H�[�S�O�R�L�W�D�W�L�R�Q�¶��refers to creating reliability in experience, 
and striving for higher productivity and refinement. �7�K�H�� �W�H�U�P�� �µ�Hxploration�¶ on the other hand is 
concerned about developing variety in experience, experimentation, and free association, hence the 
�W�H�U�P�� �³�H�[�S�H�U�L�P�H�Q�W�D�O�� �O�H�D�U�Q�L�Q�J�´�� ���,�E�L�G��. In practice however, achieving successful intra- and inter- 
organizational knowledge transfer is not easy and several factors will affect effectiveness of such 
transfer (Szulanski, 1996). The issue becomes even more complex at inter-organizational levels 
because factors for knowledge transfer would also include scope of knowledge transfer, differences in 
practices each individual company adopts, risks associated with knowledge transfer, and trust 
towards the partners (Ibid). These factors in turn will determine the nature of relationship among 
various supply chain organizations which in turn can affect the type of knowledge that is transferred 
among those organizations.  
 
In a recent study, Easterby-Smith et al. (2008) provide a framework for investigating the nature of 
inter-organizational knowledge transfer that is marred by complexity, ambiguity and tacitness. The 
present study adopts a synthesized conceptual model extracted from the above study in order to 
investigate dyadic knowledge transfer between donors and recipient organizations, as shown in 
Figure 1. The adopted model  is based on two other milestone studies that together provide insights 
into the major characteristics of donor and recipient firms, the attributes of knowledge (the focus of the 
current study), and the knowledge transfer process (see Grant, 1996; Argote, McEvily and Reagans, 
2003 for more details). More specifically, the proposed theoretical model comprises of the following 
three groups of factors: 

�ƒ Resources and capabilities of both the donor and recipient firms,  

�ƒ Nature of knowledge that is being exchanged, and  

�ƒ Inter-organizational dynamics.  

A brief description of the key factors of this model follows. 

 
 

Figure 1: Knowledge transfer between organiziatons (adopted from Easterby-Smith et al., 2008) 
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Absorptive capacity: refers to the �³ability (of both donor and recipient firms) to recognize the value of 
new knowledge and to assimilate and use that knowledge�  ́(Cohen and Levinthal, 1990). In particular 
it has been argued that firms are increasingly relying on knowledge acquired from other firms to 
facilitate development of their own capabilities (Lane and Lubatkin, 1998). 
 
Intra-organization transfer capability: the ability for intra-organizational knowledge transfer to diffuse 
the knowledge within the organization so that it can be assimilated and utilized. This concept is clearly 
related to the absorptive capacity in the sense that an organization which is good at absorbing 
external knowledge should also be well equipped for diffusing the knowledge within its own boundary 
(Easterby-Smith et al., 2008). 
 
Motivation to teach and to learn: Both t�K�H�� �U�H�F�L�S�L�H�Q�W�¶�V intent to learn (Hamel, 1991) and �G�R�Q�R�U�¶�V��
motivation to teach (Ko, Kirch, & King 2005) are established factors for IO-knowledge transfer. The 
two may affect one another; for example, the lack of motivation to teach may dampen the enthusiasm 
for learning, and vice versa (Easterby-Smith et al., 2008). 
 
Nature of Knowledge being transferred: it has been shown that this factor can potentially affect both 
the intensity and the quality of the knowledge transfer. In other words, the properties of knowledge 
affect �³�W�K�H��ability to transfer that knowledge� ,́ �³the rate at which it will be assimilated� ,́ and �³how much 
is retained�  ́(Holmqvist, 2004). Simonian (2004) argues that the ambiguity of knowledge has a direct 
and negative relationship with the knowledge transfer. The �µ�D�P�E�L�J�X�L�W�\�¶��in turn is more associated with 
�µtacit�¶ knowledge than with �µexplicit�¶ knowledge.   
 
Inter�² organizational (IO) Dynamics: The IO knowledge transfer involves at least two organizations, 
and as a result, understanding the dynamic forces between these organizations seems to be 
important factors in transferring knowledge between these organizations. Four major factors were 
identified for the current study that together represent IO d�\�Q�D�P�L�F�V�����W�K�H�V�H���D�U�H�����µ�3�R�Z�H�U���U�H�O�D�W�L�R�Q�V�¶�����µ�7�U�X�V�W��
�	�� �5�L�V�N�¶���� �µ�6�W�U�X�F�W�X�U�H�V�� �	�� �0�H�F�K�D�Q�L�V�P�V�¶���� �D�Q�G�� �µ�6�R�F�L�D�O�� �7�L�H�V�¶�� ���V�H�H��Kale and Anand, 2006 for a detailed 
review). 

5. Data collection and analysis  

As mentioned earlier, qualitative interviews mandate understanding of the context by the researcher 
so that interpretations provided can be evaluated by the readers themselves. In this section context of 
the interviews and detailed procedure for data collection and analysis are discussed.  
 
A mixed mode of interactive interviews and focus-group discussion methods was used  during two 
long sessions with five co-located individuals including one from the donor company, three from the 
recipient company (one government testing agency, one pharmaceutical company, and one 
representative from the food industry), and a private company representative who acted as an expert 
who also directly deals with both of the above groups providing them with auditing, testing, and 
consultation services in scientific areas. The primary purpose of the meetings was to collect 
information and insights in relation to the nature of knowledge that is transferred between the donor 
and recipient firms.  
 
The data collection process consisted of two rounds. In the first round a total of three discussions 
were coordinated one with each of the three groups of participants (see below) while allowing others 
to interactively provide inputs and/or raise issues and questions. The major goal of these interviews 
was to understand the dynamics of knowledge transfer, the nature and type of knowledge being 
transferred, and that how various characteristics of this knowledge affect success of the knowledge 
transfer between them. The second round was held after a two day break, and all three groups were 
asked to provide their perspectives in the light of the discussions and learning in the previous 
meeting.   
 
Profile of the participants: Three groups of respondents were present in both meetings: three from the 
recipient/client side ���µ�5C���¶�����µ�5C���¶���D�Q�G���µ�5C���¶�������R�Q�H���I�U�R�P���W�K�H���G�R�Q�R�U���V�L�G�H�����¶�'N�¶�������D�Q�G���R�Q�H���H�[�S�H�U�W�����µ�(X�¶�������,�Q��
addition, both of the authors were present in the meetings and played active roles in coordinating and 
recording of the discussions. The recipient representatives are senior scientists performing scientific 
experiments on soil, food and drug using laboratory equipment in order to detect traces of various 
elements. The donor representative �µ�'N�¶ is the CEO and Managing Director of a major Thai firm that 
imports scientific analytical instruments. The expert �U�H�S�U�H�V�H�Q�W�D�W�L�Y�H�� �µEX�¶�� �L�V�� �D business development 
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engineer for medical products, environmental protection, and aviation. He is also the CEO of a 
chemical company as well as Managing Director of a government research institute for discovering 
innovative methods for transferring technology by conducting lab testing and research for both private 
and public sectors as well as providing technical advice to other government offices�����7�K�H���µ�(X�¶���K�L�P�V�H�O�I��
is not a direct user of the lab equipment but closely works with both groups in auditing, testing and 
consultations in various scientific and IT fields, and his presence in the study was mainly for providing 
specialised opinions on various related issues as well as providing third party independent opinions 
and insights.   
 
Interview Plan: Due to the qualitative nature of the study the following three issues related to the 
�µ�U�L�J�R�U�¶���K�D�Y�H���E�H�H�Q���F�R�Q�V�L�G�H�U�H�G���I�R�U���W�K�L�V���U�H�V�H�D�U�F�K�� 

�ƒ Credibility of the research: To remain methodical in reporting sufficient details of data collection 
and the processes of analysis to permit others to judge the quality of the resulting, attempt was 
made to test rival explanations wherever possible. Furthermore, triangulation of method was 
partially adopted by: (i) comparing discussions data with the previous survey data, (ii) comparing 
what participants say in public with what they say in private, and (iii)  comparing the perspectives 
of participants (donor vs. Recipients) from different points of view (adopted from Patton, 1999). 

�ƒ To enhance quality of the results from the focus group mini-case studies, �=�H�O�O�H�U�¶�V�� �U�K�H�W�R�U�L�F�D�O��
criterion of simplicity and clarity (Lincoln and Guba, 1990) has been adopted. According to this 
rhetorical criterion strength of any case study is in its accessibility to many persons who could not 
comprehend a typical scientific technical report. Attempt has been made to present results and 
discussions in simple and understandable manner. 

Interview Sessions: During the firstt round of interviews, the interviewees were directed to discuss 
their opinions about the theoretical model, its appropriateness, and commenting on other 
�L�Q�W�H�U�Y�L�H�Z�H�H�V�¶���F�R�P�P�H�Q�W�V���R�Q���W�K�H���V�D�P�H���L�V�V�X�Hs. Their discussions in this first round helped researchers 
to prepare  directed discussion questions for the second round of the group meeting, in order to 
achieve some level of consensus among them, to resolve misunderstandings about �H�D�F�K�� �R�W�K�H�U�¶�V��
perspectives, or to capture dynamic factors that could not be captured by previous similar studies that 
adopted quantitative methods. The above rounds of discussions allowed researchers to draw 
conclusions by identifying major themes from those discussions. Below is a summary of the 
discussions that took place during both rounds. Discussions were centered around three main thems 
and are shown below:  
 
Theme 1: nature of domain-specific knowledge:  
 
Question to be primarily be discussed by �W�K�H���µ�5C�¶����What is it that you, the recipient, would like to learn 
from the donor through various workshops? 
 
Question to be primarily discussed by �W�K�H���µ�'N�¶����What is it that you, the donor, would like to learn from 
the recipients �L�Q���R�U�G�H�U���W�R���V�D�W�L�V�I�\���\�R�X�U���F�O�L�H�Q�W�¶�V���Q�H�H�G�V�" 
 
�7�K�H�� �µ�5C�¶�� �Z�D�V�� �T�X�L�F�N�� �L�Q�� �P�H�Q�W�L�R�Q�L�Q�J�� �W�K�D�W�� �V�K�H�� �H�[�S�Hcts to learn how their machines can help her to 
perform specific tasks (e.g., analysing soil & water):  

RC: This will also help me to decide/manage my budget & other related issues. 

EX: I believe the donor should also provide knowledge (K) related to the economies of 
using the new technical K (functional/organisational objectives). Donors need to go 
beyond the technical K, and provide economic benefits (strategic issues) that the 
equipment can potentially provide to their customers. 

RC�����,���D�J�U�H�H���Z�L�W�K���µ�(X�¶�� 

I�Q�� �K�H�U�� �D�E�R�Y�H�� �D�Q�V�Z�H�U���� �W�K�H�� �µ�5C�¶�� �V�S�H�F�L�I�L�H�G�� �Q�H�H�G�V�� �I�R�U�� �O�H�D�U�Q�L�Q�J�� �W�Z�R�� �W�\�S�H�V�� �R�I�� �G�R�P�D�L�Q-specific knowledge: 
the first one is technical knowledge related to the donor, and the second one is related to 
organisational dynamic forces in her own firm.   
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Theme 2: Internal capabilities of the donor and recipient organisations:  
 
Questions related to the theme 2 were: what is it that you (donor and recipient) expect to learn from 
your own organisation that would assist overcomiung the current problem that was earlier mentioned 
by the donor company?   

RC (summary of major comments): new employees learn from a senior member, and 
have to pass on �V�R�P�H���F�D�S�D�E�L�O�L�W�\�«�������2�Q-�M�R�E���W�U�D�L�Q�L�Q�J���H�Y�H�U�\���\�H�D�U���«�����Q�R���P�R�Q�H�W�D�U�\���U�H�Z�D�U�G�V��
in government organizations for learning so why should anyone bother? �«�� 

�7�K�H���µ�'N�¶���P�H�Q�W�L�R�Q�H�G���W�K�D�W���K�H���L�V���I�X�O�O�\���D�Z�D�U�H���R�I���W�K�H���L�P�S�R�U�W�D�Q�F�H���R�I���N�Q�R�Z�O�H�G�J�H���V�K�D�U�L�Q�J���Z�L�W�K�L�Q���K�L�V���I�L�U�P�� 

DN: we are highly morivated to learn; we have a well established program of sending our 
trainers overseas for training �«������ �Q�R��monetary rewards though in doing a perfect job by 
trainers!�«������three teams exist: (i) service team: provides services, (ii) sales team: mainly 
sells, and (iii) application team: trains both the customers and the sales and service team 
members.So, knowledge-sharing is institutionalised in our firm.  

The concern was raised by one of the researchers on the separation of the above three teams who 
are involved in fundamentally highly inter-related activities �L�Q�� �U�H�O�D�W�L�R�Q�� �W�R�� �W�K�H�� �F�X�V�W�R�P�H�U�V�¶�� �Q�H�H�G�V. The 
�µ�'N�¶���U�H�V�S�R�Q�G�H�G���W�K�D�W���V�X�F�K���V�H�S�D�U�D�W�Lon is mainly due to specialisation which is an internal issue for us 
rather than a facility for collaboration with the recipients.  �7�K�H�� �µ�'N�¶�� �K�R�Z�H�Y�H�U�� �D�F�N�Q�R�Z�O�H�G�J�H�G�� �W�K�H��
importance of the raised concern and on the spot provided few solutions: 

DN: I believe we need more collaboration among our teams as well as between us and 
clients. We need to share our learning with each other and with them in order to create 
new ideas, etc. Doing joint reserarch projects, discussion forums among ourselves and 
even with research centers/universities. The trend is now collaboration for sure.  

And the expert also emphasised the above by the following suggestion: 

EX: Forming professional asociations with membership etc. Which is the next step after 
collaboration (an official form of collaboration).        

To the surprise of the researchers, none of the respondents acknowledged necessity of learning 
about the organisational capabilities of the other side: 

RC: budgetary and other issues are my concern and donor firms are not expected to help 
me in that.  

DN�����Z�H���G�R���H�Y�H�U�\�W�K�L�Q�J���Z�H���F�D�Q���W�R���P�D�N�H���V�X�U�H���W�K�H���U�H�F�L�S�L�H�Q�W�¶�V���Q�H�H�G���I�R�U���W�H�F�K�Q�L�F�D�O���N�Q�R�Z�O�H�G�J�H��
is met, however we do not want to perform their job for them. 

When both were �F�K�D�O�O�H�Q�J�H�G�� �E�\�� �W�K�H�� �U�H�V�H�D�U�F�K�H�U�V�� �D�V�� �W�R�� �³�Z�K�\�� �Q�R�W�´�� �W�K�H�\�� �E�R�W�K�� �L�P�S�O�L�H�G�� �W�K�D�W�� �W�Kis does not 
work that way in Thailand. The researchers emphasised the importance of donors learning from their 
�F�X�V�W�R�P�H�U�V�� �L�Q�� �R�U�G�H�U�� �W�R�� �S�U�R�Y�L�G�H�� �P�R�U�H�� �F�R�P�S�H�W�L�W�L�Y�H�� �V�H�U�Y�L�F�H�V���� �7�K�H�� �µ�'N�¶�� �D�F�N�Q�R�Z�O�H�G�J�H�G�� �V�X�F�K�� �P�D�W�W�H�U�� �D�Q�G��
talked in length about their customer relationship management system which partly satisfied the 
curiosity of the researchers, but there seem to be room for improvements in this particular area that 
can potentially create benefits for all parties involved; and that is an integration of CRM and 
knowledge management, that is, the customer knowledge management. This is probably the most 
important conclusion that the researchers drew out of the above discussions. 
 
Theme 3: sources of knowledge that is exchanged:  
 
This theme addresses generic nature of IO transfer. Easterby-Smith et al. (2008) argue that inter-
organizational knowledge is characterized by complexity, ambiguity and tacitness. These general 
characteristics were applied to our case study in order to explore more functional and specialized 
understanding and interpretations of the above characteristics, sources of ambiguity/complexity, and 
remedies for enhancing effectiveness of transferring the IO knowledge. In the current study, the 
above characteristics are evaluated in the light of the three widely accepted characteristics of 
�µ�N�Q�R�Z�O�H�G�J�H�¶�� �L�Q�� �J�H�Q�H�U�D�O���� �W�K�D�W�� �L�V knowledge being �µ�G�\�Q�D�P�L�F�¶���� �µ�D�F�W�L�R�Q�D�E�O�H�¶�� �D�Q�G�� �µ�F�R�Q�W�H�[�W�X�D�O�¶���� �7�K�H��
justification for adopting such integrated approach is that (i) this will prevent misinterpretation of 
�µ�L�Q�I�R�U�P�D�W�L�R�Q�¶�� �D�V�� �µ�,�2�� �N�Q�R�Z�O�H�G�J�H�¶�� �D�Q�G�� �Y�L�F�H-versa, and (ii) such integrated approach will facilitate 
�X�Q�G�H�U�V�W�D�Q�G�L�Q�J�� �R�I�� �Z�K�D�W�� �F�R�Q�V�W�L�W�X�W�H�V�� �W�K�H�� �µ�F�O�D�U�L�W�\�� �R�I�� �,�2�� �N�Q�R�Z�O�H�G�J�H�� �L�Q�� �D�� �S�D�U�W�L�F�X�O�D�U�� �,�2�� �F�R�Q�W�H�[�W�¶����The 
justification for using the characteristics of the IO knowledge in the first place is that unless we are 
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clear about the nature of the IO knowledge in a particular context we will not be able to manage the 
IO knowledge transfer process properly; information exchange is not what we are after..  
 
The current study provides some understanding about what constitutes �µ�F�O�D�U�L�W�\���R�I���W�K�H���,�2���N�Q�R�Z�O�H�G�J�H��in 
�D���S�D�U�W�L�F�X�O�D�U���F�R�Q�W�H�[�W�¶��using the above two sets of characteristics.    
 
Based on the above argument the researchers prepared the following discussion questions during the 
second round of interviews: 
 
�)�R�U�� �E�R�W�K�� �µ�5C�¶�� �D�Q�G�� �µ�'N�¶�����:�K�D�W�� �L�V�� �\�R�X�U�� �X�Q�G�H�U�V�W�D�Q�G�L�Q�J�� �R�I�� �W�K�H�� �µ�D�P�E�L�J�X�L�W�\�¶�� ���D�Q�G�� �µ�W�D�F�L�W�Q�H�V�V�¶���� �D�Q�G��
�µ�F�R�P�S�O�H�[�L�W�\�¶�����R�I���W�K�H���,�2���N�Q�R�Z�O�H�G�J�H���D�V���U�H�O�D�W�H�G���W�R���\�R�X�U���S�D�U�W�L�F�X�O�D�U���V�L�W�X�D�W�L�R�Q���D�V���D���U�H�F�L�S�L�H�Q�W���R�U���G�R�Q�R�U���I�L�U�P���L�Q��
the case study?  
 
�)�R�U���µ�D�P�E�L�J�X�L�W�\�¶�� 

RC: the source of ambiguity is that recipients already have some theoretical knowledge 
but not the technical knowledge related to a particular new instrument. 

The above notion points to t�K�H�� �µ�F�R�Q�W�H�[�W�X�D�O�L�W�\�¶�� �R�I�� �W�K�H�� �N�Q�R�Z�O�H�G�J�H�� �L�Q�� �J�H�Q�H�U�D�O���� �D�Q�G�� �W�K�H�� �,�2�� �N�Q�R�Z�O�H�G�J�H�� �L�Q��
particul�D�U�����)�X�U�W�K�H�U�P�R�U�H�����E�\���P�H�Q�W�L�R�Q�L�Q�J���W�K�H���W�H�U�P���µ�Q�H�Z���L�Q�V�W�U�X�P�H�Q�W�¶���W�K�H���µ�5C�¶���L�P�S�O�L�H�V���W�K�H���µ�G�\�Q�D�P�L�F�¶���Q�D�W�X�U�H��
of the IO knowledge. 

EX: we should consider the level of K-transfer both at operational level and at strategic 
level�«�«���� 

E:not enough time to learn/teach. More time/experience needed to learn/teach this kind 
of knowledge 

RC: Training time is too short, when the trainers visit us our employees may become 
busy with other emerging tasks that would require their urgent attention, so they may not 
attend the workshops. To solve the problem the trainees �P�X�V�W���E�H���V�H�Q�W���W�R���W�K�H���G�R�Q�R�U�¶�V���V�L�W�H��
for training. 

DN���� �Z�H�� �S�U�R�Y�L�G�H�� �W�Z�R�� �W�\�S�H�V�� �R�I�� �W�U�D�L�Q�L�Q�J���� �R�Q�V�L�W�H�� �D�Q�G�� �R�Q�� �W�K�H�� �F�O�L�H�Q�W�¶�V�� �V�L�W�H���� �:�H�� �W�D�N�H�� �W�K�H�P�� �W�R��
restaurant for good food, this happens both before & after the sale. 

The first quote by �µ�(X�¶���U�H�I�O�H�F�W�V���W�K�H���µ�D�F�W�L�R�Q�D�E�L�O�L�W�\�¶���R�I���W�K�H���,�2���N�Q�R�Z�O�H�G�J�H. His second quote and the quote 
by �µRC�¶��indicate the �µ�D�P�E�L�J�X�L�W�\�¶ �D�Q�G�� �µ�W�D�F�L�W�Q�H�V�V�¶�� �R�I�� �W�K�H�� �,�2�� �N�Q�R�Z�O�H�G�J�H. Furthermore, the �µ�5C�¶�� �D�Q�G�� �µ�'N�¶��
open a variety of possibilities for resolving this particular problem. One such possibility is the adoption 
of ubiquitous workplace eLearning systems (see Daneshgar and Van Toorn, 2009  for more details on 
eLearning at workplace).    
 
The tacitness and ambiguity of the IO knowledge were discussed in length by all interviewees. Below 
is a summary of the discussions: 

RC: when I see a particular knowledge that is not in the manual, I ask the donor, if the 
donor does not know, they will find out from external sources 

DN: sometimes clients open the instrument (that are not allowed to). We have advanced 
training for fixing the problems that relate to the things that clients are not allowed to do 
���H���J������ �R�S�H�Q�L�Q�J�� �W�K�H�� �E�D�F�N�� �R�I�� �W�K�H�� �P�D�F�K�L�Q�H������ �6�R���� �Z�H�� �G�H�D�O�� �Z�L�W�K�� �µ�W�D�F�L�W�¶��knowledge this way. 
Other example is that compared to India (the manufacturer of some of our equipment) we 
deal with different samples, different climate, etc; all these will affect the operation of the 
instruments here. When any of our branches find new tacit-technical K, we share it by 
putting it on the Internet. 

RC: ambiguo�X�V�� �S�U�R�E�O�H�P�� �L�V�� �Z�K�H�Q�� �Z�H�� �G�R�Q�¶�W�� �H�Y�H�Q�� �N�Q�R�Z�� �Z�K�D�W�� �W�K�H�� �S�U�R�E�O�H�P�� �L�V���� �R�U�� �F�D�Q�Q�R�W��
clarify the problem. For example, I try to do my best, try to classify the problem, and if 
cannot solve it, then I ask the donor. 

�:�K�H�Q�� �D�V�N�H�G�� �E�\�� �R�Q�H�� �R�I�� �W�K�H�� �U�H�V�H�D�U�F�K�H�U�V�� �D�V�� �³�K�R�Z�� �G�R�� �\�R�X�� �J�R�� �D�Eout the problem that can not even be 
�L�G�H�Q�W�L�I�L�H�G���E�\���W�K�H���U�H�F�L�S�L�H�Q�W�"�´���W�K�H���G�R�Q�R�U���U�H�V�S�R�Q�G�H�G���� 

DN: we listen to the client and analyse the symptoms. Then we use our traditional K to 
solve it, if no luck���� �W�K�H�Q�� �Z�H�� �X�V�H�� �W�K�H�� �W�U�L�D�O�� �	�� �H�U�U�R�U���� �L�I�� �Z�H�� �V�W�L�O�O�� �G�R�Q�¶�W�� �J�H�W�� �U�H�V�X�Ots, we use 
external sources (either an expert or a partner, etc). Scientific K is not easy to teach/learn 
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(compared to general K). We need expertise for both teaching and learning it. Also 
experience of the teacher is very important so is the experience of the learner. 

The above responses �D�Q�G�� �V�L�P�L�O�D�U���R�W�K�H�U���U�H�V�S�R�Q�V�H�V���E�\�� �W�K�H�� �µ�(X�¶�� �E�U�L�Q�J�V���D���Q�H�Z���F�K�D�U�D�F�W�H�U�L�V�W�L�F���I�R�U���W�K�H���,�2��
�N�Q�R�Z�O�H�G�J�H�� �I�R�U�� �W�K�H�� �F�D�V�H�� �V�W�X�G�\�� �I�L�U�P�V���� �W�K�H�� �Q�R�W�L�R�Q�� �R�I�� �µ�W�H�F�K�Q�L�F�D�O�� �N�Q�R�Z�O�H�G�J�H�¶���� �:�K�L�O�H�� �W�K�L�V�� �S�D�U�W�L�F�X�O�D�U��
characteristic resembles the general description of a tacit K, it also carries a specialised meaning 
within the context of our study. In other words, the tacit IO knowledge in the context of the current 
study is in fact technical in nature. 
 
While no attempts will be made in this study to introduce a new characteristic to the current list of IO 
knowledge characteristics, the authors of this study claim that by integrating the two sets of 
characteristics a rich set of combinations of characteristics can be defined that would be able to 
accommodate the needs of IO knowledge transfer. The following quotes are presented that support 
the above argument: 

EX: Ambiguous technical K: when the K is new for both donor and client. 

EX: Tacit technical K is when hiring experienced experts who have been in many other 
similar situations and can share those experiences with us. 

EX: Complex technical K: when K involves a variety of factors with many variables, as 
well as a variety of methods/techniques for using and transferring the K. 

We would like to bring the study to conclusion at this stage as more investigation would be required to 
further clarify the nature of technical K and its relationship to tacit and explicit K. This constitutes the 
�D�X�W�K�R�U�V�¶���I�X�W�X�U�H���V�W�X�G�\���� 

6. Recommendations, limitations and future work 

Results from a previous quantitative study suggests that transfer capability of the donor company in 
the case study was the most important factor for effective transfer of knowledge. In �W�K�H���U�H�F�L�S�L�H�Q�W�¶�V��side 
the most critical factor was the �O�D�W�W�H�U�� �F�R�P�S�D�Q�L�H�V�¶��absorptive capacity. However, due to certain 
limitations associated with quantitative surveys in identifying deeply rooted socio-cultural and 
behavioural factors that may underpin the above quantitative finding, the present study was designed 
to investigate relevant contextual factors that may have been missed out from the previous 
quantitative research. By adopting a qualitative research the current study attempted to develop 
insights into the nature of the (technical) knowledge involved in transferring knowledge between the 
donor and recipient firms in the case study; a summary of these results were presented in section VI. 
Below is a summary of recommendations for enhancement of the knowledge transfer process within 
the case study organisations: 
 
Two types of domain-specific knowledge were of interest to the recipients: (i) technical knowledge of 
using the equipment, and (ii) organisational dynamic forces within �W�K�H�� �U�H�F�L�S�L�H�Q�W�¶�V�� �R�Z�Q��firm that are 
affected by the above technological knowledge. This suggests a strategic dimension for the 
knowledge transfer and both donors and recipients must take this new dimension into consifderation. 
One such strategic focus can be an emphasis on �µ�H�[�S�H�Uiential �O�H�D�U�Q�L�Q�J�¶��that has been proposed and 
successfuly implemented by Holmqvist (2004) in  Scandinavian technology firm, and seem to have 
relevance to the current case study organisation. According to this proposed learning method the two 
�L�Q�W�H�U�P�H�G�L�D�U�\�� �O�H�D�U�Q�L�Q�J�� �S�U�R�F�H�V�V�H�V���� �µ�R�S�H�Q�L�Q�J-�X�S�¶�� �D�Q�G�� �µ�I�R�F�X�V�V�L�Q�J�¶�� �Z�L�O�O�� �W�L�H�� �W�R�J�H�W�K�H�U�� �H�[�S�O�R�L�W�D�W�L�R�Q���D�Q�G��
exploration of technicl knowledge. The case study orgnistion can host such learning processes as a 
kind of inter-orgnistiona collaboration, by creating a learning working/environment that captures and 
utilises dynmics of inter-organistional exploitation and exploration of the knowledge of working with 
highly specilised and technical equipment, �+�R�O�P�T�Y�L�V�W�¶�V���S�U�R�S�R�V�H�G��conceptual framework describes the 
nature of such learning dynamics (Ibid). The latter argues that experiential learning is a driving force 
behind much intra- and inter-organizational change in the form of transformations between 
exploitation and exploration. Further details can be found in. 
 
�'�X�U�L�Q�J�� �W�K�H�� �L�Q�W�H�U�Y�L�H�Z�V�� �L�W�� �Z�D�V�� �Q�R�W�L�F�H�G�� �W�K�D�W�� �W�K�H�� �F�R�P�S�D�Q�\�¶�V�� �Z�H�E�V�L�W�H�� �H�[�S�H�F�W�V�� �D�G�G�L�W�L�R�Q�D�O�� �F�R�J�Q�L�W�L�Y�H�� �O�R�D�G�V��
from the �µ�O�H�U�Q�H�U�V�¶�����)�R�U���H�[�P�S�O�H����This will prevent problems that currently exist as a result of presence of 
a dual interface that the user/lerners must adjust to. For example, the user is expected to 
know/remember �Z�K�H�Q���W�R���F�D�O�O���W�K�H���µ�V�H�U�Y�L�F�H���W�H�D�P�¶���D�Q�G���Z�K�H�Q���W�R���F�D�O�O���W�K�H �µ�V�D�O�H�V���W�H�D�P�¶; an issue tht is relted 
to the internal limitations of the donor compny and lerners do not need to know about and such load 
deems to be  troublesome to the lerner/users simply because it does not match with their cognitive 
mental model. As a result, we propose that  in designing user interface for any future training 
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workshops donor must provide a unified interface that hides unnecessary complexities related to the 
�G�R�Q�R�U���F�R�P�S�D�Q�\�¶�V���L�Q�W�H�U�Q�D�O���O�L�P�L�W�D�W�L�R�Q�V.    
 
On a similar note, the current literature suggests that collaboration among various experts in the 
donor firm (and within their upstream supply chain) will result in better understanding of the supply 
side of the customer chain (Mason and Leek, 2008). This matter was rised by the uthors during the 
discussions, however interviews showed tendency to redirect the discuission to a different direction. 
Both groups seem to agree on the importance of collaboration and the benefits that it can generate for 
both sides. They mentioned that such collaboration must e supported and encouraged by both sides 
and should not be seen as the sole responsibility of one side; although the nture and type of such 
support may differ from company to company according to the strategic importance of such 
knowledge trnsfer to a particular company.  

�ƒ Despite various inter-organisational barriers, understanding of the donor firm and their clients of 
�H�D�F�K���R�W�K�H�U�¶�V���F�R�Q�W�H�[�W���Z�L�O�O��facilitate sharing of knowledge rather than exchange of information.  

�ƒ Assisting recipients to discover the link between their theoretical knowledge and technical 
knowledge provided by the donor will reduce knowledge ambiguity for the clients.  

�ƒ Knowledge ambiguity for the donor firm will be reduced if a standard language and an associated 
process exis for identifying and reporting problems experienced by the recipients when using the 
equipment. This must be complemented by a softer procedure to be followed by the donor firm for 
�G�H�F�R�G�L�Q�J�� �D�Q�G�� �L�Q�W�H�U�S�U�H�W�L�Q�J�� �W�K�H�� �F�O�L�H�Q�W�V�¶�� �U�H�T�X�L�U�H�P�H�Q�W�V���� �&�X�U�U�H�Q�W�O�\�� �W�K�H�� �G�R�Q�R�U�V�� �V�R�P�H�W�L�P�H�V�� �H�Y�H�Q�� �G�R�Q�¶�W��
know what the problem is to solve it 

In future studies the authors intend to replicate the above two studies and assess validity of 
recommendations for various sectors. 
 
As mentioned earlier the main consideration in the current paper has been to achieve deeper 
understanding of some of the results from earlier quantitative studies in relation to two issues: (i) the 
transfer capability was the most important issue for the donor firms, and (ii) the most critical factor for 
the recipient firms was their absorptive capacity in the form of certain capabilities for the successful 
utilization of the technical knowledge received from the donor firms. Authors believe that future 
complementary qualitative studies need to be conducted to gain deeper understanding of other 
factors. One such factor is the motivational fctors of recipients for gaining knowledge that hs not been 
addressed in the current study. Future studies need to address this issue, not in isoltion, but 
simultaneously with the other factors surrounding the knowledge tranfer in inter-orgnistionl settings so 
that the interplay nd dynamics among the above vrious factors cn also be assessed qualitatively.  
 
Another limitation of the current study is a lack of consideration given to the organisational culture and 
power-related issues in global supply chains, It has been argued that national cultural differences 
become more obvious and criticl when knowledge is transferred within organisations, whereas power 
issues are more pronounced in inter-organisational knowledge transfer (Van Wijk et l., 2008). Future 
study need to address both of the above issues.  
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Effective Online Teaching �± a book review 

Dan Remenyi 
dan.remenyi@tcd.ie  
 
�7�L�Q�D�� �6�W�D�Y�U�H�G�H�V�¶�� �E�R�R�N, Effective Online Teaching published by Jossey-Bass 2011, is a welcome 
addition to the body of knowledge in this relatively new field. It is a comprehensive review of the 
myriad of things which have to be addressed if an effective Online Teaching program is to be 
developed by a university. There are 18 chapters in the book which cover a wide spectrum of issues 
ranging from reasonable technical material to Developing an Online Teaching Philosophy. It should 
be said that the discussion of philosophy is not the strongest aspect of the book. 
 
The book contains a number of useful checklists and suggestions about how best to achieve various 
teaching objectives. Some of these are quite detailed and an experienced teacher may not require to 
be given advice on some of these issues.  It explores among other factors the cultural differences 
which need to be accommodated. The book is extensively referenced. The list of authorities cited is 
impressive as is the Index showing the coverage of the material. The writing style is accessible even 
to those without a strong background in education theory. 
 
The book is reasonably priced and available through Amazon at  
 
http://www.amazon.co.uk/Effective-Online-Teaching-Foundations-
Strategies/dp/0470578386/ref=sr_1_3?s=books&ie=UTF8&qid=1312554293&sr=1-3  
 
The book is also offered on Kindle. 
 
I do however have to make one comment about the thinking described of the author. In the Preface 
Dr Stavredes suggests that online learning can achieve �³�W�K�H�� �V�D�P�H�� �O�H�D�U�Q�L�Q�J�� �R�X�W�F�R�P�H�V�� �D�V�� �W�U�D�G�L�W�L�R�Q�D�O����
on-ground �F�D�P�S�X�V�H�V�´. It is difficult to imagine under which circumstances this could be true. Although 
Online Learning which I prefer to call e-Learning is one of the most important issues facing tertiary 
education today it generally cannot match the learning that can be achieved at on-ground campuses.  
The demand for tertiary education has never been higher and it is bound to continue to grow. The on-
ground institutions do not have the capacity to cope with the demand in the traditional way. Therefore 
they are turning to Online Learning which it is hoped will help with the over demand. However it is 
difficult to accept that Online Learning will ever be able to deliver an educational experience which 
can be obtained by attending live classes and being able to mingle with faculty and other students. It 
has been known from early times, perhaps as far back as Plato, that the best learning or perhaps 
education outcomes occur when the student can sit at the feet of the Masters. We have to wait until 
technology can deliver the promise which is implied in Star Trek Voyager i.e. the hologram doctor as a 
lecturer and the teleporter (Beam me up Scotty) to bring the students together. But then Star Trek is 
set in the future around about the date 2300 CE or something like that. 
 
Back to the book as mentioned above Effective Online Teaching is a welcome addition to the field. 


