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Reference this paper as: Dumay J � Êditorial for EJKM Volume 15 Issue 2�_��The Electronic Journal of Knowledge Management 
Volume 15 Issue 2 2017, (pp59-60) available online at www.ejkm.com 

Editorial for EJKM Volume 15 Issue 2 

New publishing directions in Knowledge Management, Intellectual Capital 
and Intangible resources 
In opening my first editorial as the new Editor of the EJKM I would first like to extend my warm thanks and 
appreciation to Professor Ken Grant who has guided the journal until the end of 2016. Currently, EJKM is 
emerging as a viable research outlet for knowledge management researchers and scholars with several papers 
being well cited on the Google Scholar citation database. Thus, I take the reins of a journal that is making a 
significant contribution to developing insights into knowledge management theory, research and practice. 
However, regardless of the success of EJKM to date, I am aiming to continue to �]�u�‰�Œ�}�À���� �š�Z���� �i�}�µ�Œ�v���o�[�•�� �•�š���š�µ�•��
along with improving the author experience. Therefore, there will be some noticeable changes in the way I edit 
EJKM and the way we publish the journal.  
 
�/�v�����v�������������u�]�����Á�}�Œ�o�����Á�Z���Œ�����Á�������o�o���o�]�À�����Á�]�š�Z���š�Z�����^�‰�µ���o�]�•�Z���}�Œ���‰���Œ�]�•�Z�_���u�]�v���•���š��(de Villiers and Dumay, 2013), to 
have an open access journal dedicated to a specialised topic like KM has advantages and disadvantages. The 
main advantage is that we have a publication outlet for our work so we can share our research with like-
minded academics. Second, because EJKM is an open access journal, we also have the opportunity to reach 
out to practitioners (and scholars) who might have been locked out of reading about our research because of 
the academic paywall (Guthrie et al., 2015). Reaching out to readers who might otherwise be marginalised 
because they do not have access to the latest academic research is a growing and important issue because 
most academic research is funded by the public purse. Therefore, to have that research locked up, waiting for 
�š�Z�����h�v�]�À���Œ�•�]�š�Ç���Á�Z�}���‰���]�����(�}�Œ���š�Z�������Œ���•�����Œ���Z�����}�•�š�•���š�}���}�v���������P���]�v���‰���Ç���(�}�Œ�����������•�•���š�}���š�Z�����Œ���•�����Œ���Z���]�š�•���•���Z�}�o���Œ�•�[���Z���À����
produced is a perverse and declining business model. Thus, as more and more research institutions turn 
towards the requirement to have research published as gold open access, it raises the prospects of journals 
like EJKM to grow in submissions, and potentially publications.  
 
The main disadvantage of a specialised journal is its narrow appeal to a particular group of academics and 
practitioners. While knowledge management is a commonly used term in academia and practice, there are 
several journals that EJKM competes with to garner quality submissions for publication. Therefore, as a journal 
we need to be an attractive place to publish and even expand our scope. As such, I am encouraging more 
submissions from the related fields of intellectual capital, and intangible resources because these are 
underrepresented in EJKM, and will allow for a greater breadth of submissions (see Cuozzo et al., 2017). To 
launch this effort, a special issue is being dedicated to knowledge management and intellectual capital case 
studies.1 Additionally, one of the conferences supporting EJKM is now renamed as the European Conference 
on Intangibles and Intellectual Capital2. 
 
In my prior experiences as an editor, another major challenge is receiving publications that are suitable to send 
out for review that have the potential make a contribution to our expanding scope and have the potential to 
garner citations. To transform a submitted paper into a publishable paper is a particular challenge because we 
need to find suitable reviewers and rely on their contribution via feedback on how the paper can best be 
transformed from a rough ���]���u�}�v���� �]�v�š�}�� ���� �‰�}�o�]�•�Z������ �P���u�U�� �Á�]�š�Z�}�µ�š�� �}�(�(���v���]�v�P�� �š�Z���� �•���v�•�]���]�o�]�š�]���•�� �}�(�� �š�Z���� ���Œ�š�]���o���•�[��
authors. As such we have revamped our reviewers, we have created a new International Advisory Board and 
we have introduced new Associate Editors. Arguably, a strong representation of leading scholars will help us 
improve the attractiveness of the journal to other leading scholars. 
 
Another upcoming innovation is a move to a continuous publishing model, whereby accepted papers appear in 
the journal with a Volume, Issue number and page references shortly after they have been accepted for 
publication. EJKM is going towards the continuous publication model because we want to get current research 
out to our readers in a timely fashion. Additionally, the benefit for our authors is that their article appears 
sooner, and they do not have to wait many months until an issue is ready. We need to do this to ensure we 
offer our authors the same or an improved time from acceptance to publication. 

                                                                 
1 See http://www.ejkm.com/SpecialCall.html 
2 See http://www.academic-conferences.og/conferences/eciic 
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Last, I want to reassure all authors and potential authors of our commitment to ensuring EJKM has a robust, 
ethical and transparent review process. Although we are an open access journal that requires a small fee for 
�‰�µ���o�]�����š�]�}�v���š�}�����}�À���Œ���š�Z�����i�}�µ�Œ�v���o�[�•�����}�•�š�•�U��payment is only required after the review process is completed, and 
thus there is no guarantee that a submission will be published. EJKM abides by the guidelines of the 
Committee on Publication Ethics (COPE) to ensure the scientific contribution of articles via the double-blind 
peer review process. EJKM is a serious academic journal and desires to publish the articles that make 
important contributions to knowledge management, intellectual capital and intangible resources. I thus invite 
you to use the articles published in EJKM as part of your future research, and to submit your high quality 
research for publication.  

References 

���µ�}�Ì�Ì�}�U�����X�U�����µ�u���Ç�U���:�X�U���W���o�u�������]�}�U���D�X�����v�����>�}�u�����Œ���]�U���Z�X���~�î�ì�í�ó�•�U���^�/�v�š���o�o�����š�µ���o�������‰�]�š���o�����]�•���o�}�•�µ�Œ���W�������•�š�Œ�µ���š�µ�Œ�������o�]�š���Œ���š�µre 
�Œ���À�]���Á�_�U��Journal of Intellectual Capital, Vol. 18 No. 1, pp. 9-28. 

�������s�]�o�o�]���Œ�•�U�����X�����v�������µ�u���Ç�U���:�X���~�î�ì�í�ï�•�U���^���}�v�•�š�Œ�µ���š�]�}�v���}�(���Œ���•�����Œ���Z�����Œ�š�]���o���•���]�v���š�Z�����o�������]�v�P���]�v�š���Œ���]�•���]�‰�o�]�v���Œ�Ç���������}�µ�v�š�]�v�P���i�}�µ�Œ�v���o�•�_�U��
Accounting, Auditing & Accountability Journal, Vol. 26 No. 6, pp. 876-910. 

�'�µ�š�Z�Œ�]���U���:�X�U���W���Œ�l���Œ�U���>�X�����X�����v�������µ�u���Ç�U���:�X���~�î�ì�í�ñ�•�U���^�����������u�]�����‰���Œ�(�}�Œ�u���v�����U���‰�µ���o�]�•�Z�]�v�P�����v�����‰�����Œ���Œ���À�]���Á�W���W�����Œ�]�v�P���]�v�š�}���š�Z����
�š�Á�]�o�]�P�Z�š���Ì�}�v���_�U��Accounting, Auditing & Accountability Journal, Vol. 28 No. 1, pp. 3-13. 

 
Editor-in-Chief 
Dr. John Dumay 

file://server1/company/d_root/DATA/Journals/EJKM/EJKM%20Volume%2015%202017/Vol%2015%20Iss%202%20General/Nikola%20Done/www.ejkm.com


ISSN 1479-4411 61 ©ACPIL 

Reference this paper as: Burnett S, Macafee C and Williams D � Âpplying a Knowledge Conversion Model to Cultural History: 
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Abstract: The purpose of this research project was to test the applicability of the SECI model to a cultural domain within an 
ethnographic context: the transmission of Scots folk song. Drawing on the archive of the School of Scottish Studies at 
Edinburgh University, the model was applied to five historical phases defined by changes in the use of media in song 
acquisition and transmission: oral tradition; externalization in print; dependence on literacy; audio media; and digitization. 
The findings show that the model offers a valuable analytical framework that can be widely applied in cultural as well as 
organizational contexts. In addition, the model may be used in a longitudinal analysis to describe non-static relationships 
between knowledge processes and changing contexts of media and society over time. In addition, the SECI model also 
emphasises the critical roles played by the community (or communities) in the transmission process, and the physical and 
virtual spaces in which those transmissions occur. 
  
Keywords: SECI model, digital transformation, folk song, knowledge conversion 

1. Introduction 

The present paper has its origin in an interdisciplinary exchange of ideas. A well-established model in the field 
�}�(���l�v�}�Á�o�����P�����u���v���P���u���v�š�U���š�Z�����Z�^�����/�[���u�}�����o���}�(���l�v�}�Á�o�����P�������}�v�À���Œ�•�]�}�v�U���]�•�����‰�‰�o�]�������]�v�������v�}�À���o���Á���Ç���š�}�����v�����Œ�������}�(��
ethnography, namely the transmission of Scots folk song. The aim was to explore the potential of the model to 
provide new insights within the context of cultural activity with considerable time depth. The model provides 
an interesting new perspective on the subject matter, and by reconceptualizing changes over time in this area 
as changes in knowledge conversion processes, it also makes it possible to draw instructive parallels with 
ongoing processes of the digital transformation of culture more widely.  
 
�E�}�v���l�������v�����d���l���µ���Z�]�[�•���~�í�õ�õ�ñ�•���Z�^�����/�[���u�}�����o���}�(���l�v�}�Á�o�����P�������}�v�À���Œ�•�]�}�v �š���l���•�����•���]�š�•���•�š���Œ�š�]�v�P���‰�}�]�v�š���W�}�o���v�Ç�]�[�•��(1966; 
1974) distinction between tacit and explicit knowledge. Tacit knowledge is expressed in the practice of a skill, 
whereas explicit knowledge is rationalized and articulated. For Nonaka and Takeuchi, the dissemination of 
knowledge takes four possible paths: tacit to tacit (socialization), tacit to explicit (externalization), explicit to 
explicit (combination) or explicit to tacit (internalization) (1995). Those elements of tacit knowledge that can 
be converted into explicit knowledge can be shared, combined to create new knowledge and fed back to be 
internalized and shared again through the socialized route, tacit-to-tacit, in an ongoing process of knowledge 
production. 
 
This model has been found useful and has been widely adopted and applied in knowledge management 
predominantly in organisational contexts, though there is some disagreement about how tacit knowledge 
should be understood, in particular whether tacit and explicit shade into each other or are distinct phenomena 
(see Spender, 2005, for references). Nonaka and Takeuchi have been criticize�����(�}�Œ���u�]�•���‰�‰�o�Ç�]�v�P���W�}�o���v�Ç�]�[�•���~�í�õ�ò�ò; 
1974) concept of tacit knowledge. Tsoukas (2005) argues that they treat the tacit as if it were fully convertible 
into the explicit, whereas, on the contrary, there will always be a somatic element in skilful action that is not 
brought to consciousness, e.g. the muscular movements involved in riding a bicycle �t or in the present study, 
the stylistic and expressive elements of singing �t and so there will always be a role for practical face-to-face 
learning. Nonaka et al. (2005) take this into account, using the Japanese concept of ba, which can be 
understood as the situational context. Ba is a shared space in which relationships can form, leading to 
knowledge flow and creation, and as such can be physical, virtual or intellectual. 
 
Clearly, if knowledge can be articulated by an observer, it can be articulated by a practitioner. In some of the 
examples in Nonaka et al. (2005) the idea that the practitioners cannot express their tacit knowledge is rather 
stretched. For the utility of the model, what is important is the fact that knowledge is unavailable, i.e. tacit, 
from the point of view of the larger entity (the company in the original application of the model), while it 
remains embodied in practice only. Jimes and Lucardie (2003) argue that, depending on how it functions, tacit 
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knowledge, while unformalized in actuality, may in some cases be amenable to formalization. Such a process 
of externalization captures what can be made explicit, though some knowledge may well be lost in the 
conversion, and that is certainly the case with folk song.  
 
In applying the model to traditional singing we emphasize �š�Z���� �‰�Œ�}�������µ�Œ���o�� ���•�‰�����š�� �}�(�� �Z�š�����]�š�[�� �l�v�}�Á�o�����P���� �Œ���š�Z���Œ��
than viewing it as inarticulate. Though there is much more to singing than the words, and many singers 
actually have to sing a song over in order to recall the words, songs do have an essential verbal component, so 
it seems inappropriate to regard tacit knowledge in this context as inarticulate. From the point of view of the 
broader culture �t which in our analysis takes the place of the company in the original model �t knowledge that 
is embodied in the private practice of singers can be said to be tacit, in that it is unavailable either to common 
knowledge or to the academy. Oral transmission within a family or community can be seen as socialization, 
taking place spontaneously and on a purely personal level. When traditional songs began to be collected and 
written down (externalized), some part of this knowledge became explicit. Explicit knowledge can be 
assembled, compared and arranged, in a process of combination. When the explicit knowledge is fed back into 
the practice of learning and singing songs, this can be seen as internalization. 

2. Research approach 

Folk song is a particularly interesting area in which to study changing knowledge conversion processes over an 
extended period of time, as its content is amenable to encoding in various media: writing and print, sound and 
video recording, and now digitization. We shall consider five loosely delineated historical phases defined by 
changes in the use of media in song acquisition and transmission. These phases emerge sequentially, but older 
phases can and do continue to coexist with newer ones. The SECI model is applied to each phase and we 
discuss the key knowledge processes and how they have changed. In using the model in this way, it must be 
borne in mind that it is designed to describe knowledge conversion processes within organizational contexts. 
Even on that scale, more than one set of processes can be going on simultaneously. On the much larger scale 
of a population engaged in a widespread cultural activity such as traditional singing, this is of course also the 
case. The concept of situational context (or ba space) will be useful in characterizing important differences 
within a given time period.  
 
The folk song tradition of Lowland Scotland is rich and extensive, and has been well documented. We shall 
�Œ���(���Œ���š�}���Z�^���}�š�•���(�}�o�l�� �•�}�v�P�[�������o�}�Á���(�}�Œ�����}�v�À���v�]���v�����U�����µ�š���š�Z�]�•���•�Z�}�µ�o�����������š���l���v���š�}���]�v���o�µ�������•�}�v�P�•���]�v�����v�P�o�]�•�Z�U���]�X���X���š�Z����
folk song tradition of the Lowlands and Northern Isles (as opposed to the Gaelic language tradition of the 
Highlands and Western Isles). By folk song we mean songs considered old or traditional (including songs 
composed in a traditional idiom), sung informally or amongst people consciously identifying with a body of 
song considered old or traditional. With changing tastes and the advent of recorded music, the tradition has 
passed from naïve singers performing informally, to Folk Revival singers �~�Œ���(���Œ�Œ������ �š�}�� �Z���Œ���� ���•�� �Z�(�}�o�l�•�]�v�P���Œ�•�[�•��
performing for self-selected audiences. However, as we shall show, this is only one recent change in a history 
that can be characterized in terms of changing processes of knowledge conversion. 
 
The main collection of Scots folk song recordings is that of the School of Scottish Studies (hereafter SoSS) of 
the University of Edinburgh, made from the 1950s onwards. The recordings of singers often include 
information about how the song was learned, and sometimes more extensive comments on that process. This 
material is a major source of our understanding of the tradition, and the singers, in the twentieth century, 
�š�Z�Œ�}�µ�P�Z���š�Z�����‰�µ���o�]�•�Z�������Á�}�Œ�l���}�(���š�Z�����^�}�^�^���•�š���(�(�����v�����}�š�Z���Œ�•�U���]�v���š�Z�����^�}�^�^�[�•���}�Á�v���i�}�µ�Œ�v���o��Tocher and elsewhere. The 
sound archive has now largely been digitized and re-catalogued, and at the time of writing is in process of 
being made available online by the Tobar an Dualchais/Kist o Riches (hereafter TaD) project. The present 
analysis is part of an ongoing study of over 2000 tracks containing information about song transmission (out of 
more than 10,500 digitized Scots song tracks). The SECI model was applied to the self-reported practices of folk 
song transmission documented in this sample. Where we quote directly from SoSS tapes below, we refer to 
the original catalogue numbers, so for instance SA1974.150.2 is a track numbered 2 on a tape numbered 150 
and recorded by the SoSS in 1974.  
 
The broad outline of how the folk song tradition has been passed on at different periods is uncontroversial, 
but it must be admitted that it is based on the work of folk song collectors working unsystematically with 
specific singers whom they had often sought out as notable tradition bearers. Nevertheless, these individuals 
are historical witnesses to the singing tradition as they experienced it, and as such we will on occasion quote 
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them directly below, drawing both on the published literature and directly on the digitized archive. Please note 
that quotations from recordings are given in the original Scots dialect. However, the quoted material is not in 
particularly broad Scots, and should be intelligible to the English reader. 
 
In any discussion of folk song transmission, the medium of transmission is of central interest, especially the 
contrast between oral transmission directly from singer to hearer, and transmission via written (and later 
�•�}�µ�v���•���u�����]���X���K�Œ���o���š�Œ���v�•�u�]�•�•�]�}�v���Z���•���µ�•�µ���o�o�Ç���������v���Œ���P���Œ�����������•���u�}�Œ�������µ�š�Z���v�š�]�����o�o�Ç���Z�š�Œ�����]�š�]�}�v���o�[�U�����v�� folksingers 
will often emphasize even now that they acquired a song in this way. The history of literacy in the population is 
therefore of some relevance, since literacy is a prerequisite for written transmission. High levels of non-
literacy, even into the second half of the twentieth century, are characteristic of the (formerly) itinerant group 
known in Scotland as Travellers. The SoSS found this community to be a rich source of traditional material, and 
recorded extensively from them.  

3. Analysis 

Phase I: oral tradition 

���o�š�Z�}�µ�P�Z���š�Z�����š���Œ�u���Z�}�Œ���o���š�Œ�����]�š�]�}�v�[���]�•���µ�•�������]�v���š�Z�����(�}�o�l���•�}�v�P���o�]�š���Œ���š�µ�Œ���U���š�Z�]�•���]�• within the context of a society that 
possesses literacy as far back as folk song can be traced (Atkinson, 2011, p.145). However, if we take as a 
starting point the Middle Ages, the majority of people were non-literate, and so we can take it that the only 
knowledge conversion process for singing amongst the common people was socialization, that is tacit-to-tacit 
learning (Figure 1). Songs were learned by ear and memorized. Though this process is criterial for an oral 
culture, it remains a possibility in later periods also.  
 

 

Figure 1: SECI model of folk song transmission prior to mass literacy 

Singing, along with storytelling, and other traditional pastimes such as asking riddles, would have been the 
main source of entertainment both in domestic settings and in gathering places such as public houses. Olson 
(2007a) quotes a number of nineteenth and early twentieth century descriptions of singing by the fireside in 
farm kitchens, on small farms where the farmer and the farm servants still met as social equals, which are 
suggestive of how people would have entertained themselves in earlier times, as are the accounts, and 
recordings, in the SoSS archives of Travellers�[�����À���v�]�v�P�•�����Œ�}�µ�v�����š�Z���������u�‰�(�]�Œ���X 
 
Singing also passed the time while engaged in repetitive work, or while minding children or animals. Douglas 
tells us of Dick Cowan from Liddesdale, born 1892: �^���•�������š���]�o�}�Œ�]�v�P�����‰�‰�Œ���v�š�]�����U���Z�����o�����Œ�v�������•�}�v�P�•���(�Œ�}�u his boss 
who sang as he worked�_�� �~�í�õ�õ�î�U�� �‰�X20); and she quotes Jim Wallace from Fife, born 1928, talking about his 
�(���š�Z���Œ���~�����(���Œ�u���Á�}�Œ�l���Œ�M�•���•�]�v�P�]�v�P�W���^�W���}�‰�o�����µ�•�������š�������•�]�v�P���‹�µ�]�š���������o�}�š�X���/�v���š�Z�����������Ç�•�U���š�Z���Ç�����]���v�[�š���v���������u�µ���Z�����Æ���µ�•����
tae sing. Even the old man �t �š�Z���Œ�����Á���•�v�[�š�������v�}�š�����}�[���u�µ�•�]�����]�v���Z�]�u�� �t but he was aye gaun aboot hummin away 
�š�������Z�]�•�•���o�_���~p.92). Bell Duncan, recorded as an elderly woman by James Madison Carpenter, had an enormous 
�Œ���‰���Œ�š�}�]�Œ���� �}�(�� �u���u�}�Œ�]�Ì������ �•�}�v�P�•�� �o�����Œ�v������ �]�v�� ���Z�]�o���Z�}�}���X�� �^�Z���� �^�•�����u�•�� �š�}�� �Z���À���� �•�µ�v�P�� �u���]�v�o�Ç�� �]�v�� �‰�Œ�]�À���š���� ���}�u���•�š�]����
���}�v�š���Æ�š�•�U���Z�Á�Z�]�o�����Á�}�Œ�l�]�v�P�����š���š�Z�����Á���š���Œ���u�]�o�o�U���š�Z�����•�‰�]�v�v�]�v�P���Á�Z�����o���€���v���• �š�Z�����o�}�}�u�[�_���~Bishop, 2004, p.397, quoting 
an unpublished Carpenter MS). Thus we have a glimpse of an oral culture in which singing was habitual and 
commonplace, even in private. 
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Phase II: externalization in print 

In the eighteenth century there was an interest in recovering the older traditions, which were perceived as 
being in danger of being lost (Campbell, 2007). We now have, then, a process of externalization, as traditional 
song lyrics were written down and knowledge of them made explicit by collectors; and a process of 
combination, as they were edited and published.  
 
Naïve traditional singers could, as individuals, be quite isolated from the externalized knowledge held in 
�‰�Œ�]�v�š������ ���}�o�o�����š�]�}�v�•�X�� �&�}�Œ�� �]�v�•�š���v�����U�� ���Z���Œ�o�}�š�š���� �,�]�P�P�]�v�•�U�� ���}�Œ�v�� �í�ô�õ�ñ�U�� �‰���š�]���v�š�o�Ç�� �o�����Œ�v������ �Z�d�Z���� �Z�}������ ���v���� �š�Z���� �D�]�o���•�� �š�}��
���µ�v�������[�� ���v���� �Z�>�}�Œ���� �'�Œ���P�}�Œ�Ç�[�� �(�Œ�}�u�� ���v�� �}�o���� �o�����Ç�� �Á�Z�}�•���� �u���u�}�Œ�Ç�� �Á���•�� �(���]�o�]�v�P�� �~�^���í�õ�ò�î�X�ì�ò�ô�•�X�� ���Z���Œ�o���•�� �&�]�������•�� �Z���]����
from Aberdeenshire, born 19�ì�ó�U�� �����À���Œ�š�]�•������ �]�v�� ���� �v���Á�•�‰���‰���Œ�� �(�}�Œ�� �š�Z���� �Á�}�Œ���•�� �}�(�� �Z�d�Z���� �>���]�Œ���� �}�� ���•�•�o���u�}�v�š�[��
(SA1980.104), which his mother had sung. In some sense everybody was now within a national culture that 
included this externalized knowledge, but they could not necessarily access it at will from within their own 
situational context. 
 
The medium of print entailed a major loss of information, as the song lyrics were detached from their tunes. 
The songs that were most sought after by early collectors such as Bishop Percy and Sir Walter Scott were the 
long narrative ballads. The externalization of the ballads in printed collections recast them for those outside 
the folk tradition as poems, and set up a separate situational context isolated from the song tradition (Figure 
2). In 1963 Hamish Henderson was still trying to persuade the BBC to present ballads in sung rather than 
recited form (Henderson and Finlay, 2004: 44). 

 

Figure 2: SECI model of folk song transmission as poetry 

Nevertheless songs could pass through print and become internalized again in oral tradition (Figure 3). The 
�š���Æ�š�•�� �}�(�� �•�}�v�P�•�� �‰�µ���o�]�•�Z������ �]�v�� ���}�o�o�����š�]�}�v�•�� �•�µ���Z�� ���•�� �^���}�š�š�[�• Minstrelsy of the Scottish Border (Henderson, 1931) 
appear to have influenced the lyrics that were sung and subsequently collected again, e.g. �^���}�š�š�[�• version of 
�ZJock o' Hazeldean�[��replaced the traditional one in popular currency. Also, from the late eighteenth century on, 
broadsides and chapbooks with the lyrics of songs old and new were sold by hawkers who provided the tune 
by singing it for the purchaser (Morris, 2007). 

 

Figure 3: SECI model of folk song transmission with mass literacy 
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Phase III: dependence on literacy 

�t�Z���v�� �š�Z���� �^�}�^�^�� �����P���v�� �Œ�����}�Œ���]�v�P�� �]�v�� �š�Z���� �í�õ�ñ�ì�•�U�� �š�Z���Ç�� �Z���]�•���}�À���Œ�����[�� �š�Z���� �d�Œ���À���o�o���Œ�•�X�� �,���u�]�•�Z�� �,���v�����Œ�•�}�v�� �(���u�}�µ�•�o�Ç��
described record�]�v�P���d�Œ���À���o�o���Œ�•�U���Œ���o���Æ�]�v�P�����(�š���Œ�����������Ç�[�•���Á�}�Œ�l���]�v���š�Z���������Œ�Œ�Ç���(�]���o���•���}�(�����o���]�Œ�P�}�Á�Œ�]���U�����•���^�o�]�l�����Z�}�o���]�v�P������
tin-�����v���µ�v�����Œ���š�Z�����E�]���P���Œ�����&���o�o�•�_���~Henderson and Finlay, 2004: 102). The Travellers, moreover, still sang the big 
ballads. It is possible that this discovery distracted from research that might otherwise have been done 
amongst the general population, but certainly the perception was and is that the Travellers had retained oral 
traditions of singing and storytelling that had by then all but died out amongst the general population. Notable 
singers like Jeannie Robertson, Belle Stewart and Jimmy MacBeath (a street singer with close links to 
Travellers, though himself from a rural background) became the source singers of the subsequent Folk Song 
Revival, through live performance as well as commercial and archive recordings. 
 
In the 1950s, when collecting for the SoSS began, many Travellers were still non-literate. They had largely 
evaded the compulsory schooling that was imposed by the Education (Scotland) Act of 1872, and in 1908 the 
���Z�]�o���Œ���v�[�•�������š��came part-way to meet their itinerant lifestyle by requiring school attendance for only 200 half 
days a year. Travellers sometimes remark that people picked up songs by ear because they were non-literate: 
for instance, Jane Turriff talking about her mother and grandmother (SA1974.150.2); or Belle Stewart talking 
�����}�µ�š���Z�}�Á���•�Z�����o�����Œ�v�������Z�d�Z�����d�Á�������Œ�]�š�Z���Œ�•�[���(�Œ�}�u���Z���Œ�����Œ�}�š�Z���Œ�U�����}�v���o���U���Á�Z�}�����}�µ�o�����v�}�š���Á�Œ�]�š�����~���v�����š�Z���Œ���(�}�Œ�������}�µ�o����
not have supplied her with written copy) (SA1972.234.A1 & A2). 
 
Conversely, there are many comments in the SoSS archive that point to a dependence, amongst the general 
population, on literacy to acquire the text of a song heard aurally. For instance, Robbie Murray (born before c. 
1920?) mentions that his father did not write any songs down, as he had a very good memory, but Mr Murray 
wishes he had copied down the songs before his father passed away (SA1986.005.B2). 
 
Many individuals did copy songs down. Willie Mathieson, born 1879, and Willie Mitchell, born 1904, notably 
played the role of amateur local historians by collecting songs in Aberdeenshire and in Kintyre respectively, in 
�t�]�o�o�]���� �D���š�Z�]���•�}�v�[�•�� �����•���� �(�Œ�}�u�� ���}�Ç�Z�}�}���� �}�v�� �~�,���v�����Œ�•�}�v and Finlay, 2004). Singers�[ manuscript song-books are 
known from at least 1858 (Buchan, 1997, pp.248-249). Campbell (2007, p.�ð�ï�í�•�� �����o�o�•�� �š�Z�]�•�� �Z�•���o�(-���}�o�o�����š�]�}�v�[�� ���v����
notes that it is relatively common in Scotland. Bruford (1986, p.114) remarks that some singers, like Ethel 
Findlater from Orkney, born 1899, clearly liked t�}���Z���À�����š�Z�����^�‰�•�Ç���Z�}�o�}�P�]�����o���‰�Œ�}�‰�_���}�(���š�Z�����Á�Œ�]�š�š���v���Á�}�Œ���U�����À���v���]�(���]�š��
was not really necessary. Writing things down to preserve them for future reference is of course a natural 
thing for a literate person to do. This is simply a manifestation at a popular level of the same impulse that 
prompted George Bannatyne to compile the Bannatyne Manuscript, our major source for Scots mediaeval 
poetry, in 1568, or prompted the anonymous seventeenth century compiler of the manuscript song collection 
that forms the core of Pe�Œ���Ç�[�•��Reliques of Ancient English Poetry (Groom, 1996). 
 
We might represent the knowledge conversion processes for the general population in this phase as in Figure 
4, with writing now an important medium within the realm of socialization.  
 

 

Figure 4: SECI model of folk song transmission with dependence on literacy 
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With reliance on writing, oral skills degenerate (Ong, 2002). The significance of this was grasped by prescient 
���}�v�š���u�‰�}�Œ���Œ�]���•�W���š�Z�����>�����Ç���}�(���>���Á���Œ�•���‰�Œ�}�‰�Z���•�]�������]�v���š�Z�����í�ó�š�Z�������v�š�µ�Œ�Ç���š�Z���š���^�š�Z�����(�����š�Z���Œ���}�(���š�Z�����P�}�}�•�����Á�}�µ�o�������Œ�]�À����
�š�Z���� �u���u�}�Œ�Ç���(�Œ�}�u�� �u���v�_�� �~�‹�µ�}�š������ �]�v�� �šranslation from the Gaelic by Cowan, 1980, p.1). That is, the capacity to 
commit material to memory goes unexercised and is consequently underdeveloped. 

Phase IV: audio media 

Audio recording and broadcast transmission were, of course, a great improvement over print in their ability to 
capture songs. The gramophone was in mass production by the 1920s; BBC radio broadcasts began in 1922; 
and television broadcasting began in Scotland in 1952. When people reminisce about life before these new 
media, a frequent theme is that they made their own entertainment, in fact had to make their own 
entertainment. The availability of professional entertainment on demand, within the home, removed the 
�]�v�����v�š�]�À���� �(�}�Œ�� ���À���Œ�Ç���}���Ç�� �š�}�� ���}�v�š�Œ�]���µ�š���X�� �^�����(�}�Œ���� �í�õ�í�ð�� �]�v���K�Œ�l�v���Ç�� �X�X�X��singing was the regular entertainment at 
weddings and harvest homes ... and could often be part of an ordinary evening visit. As in the Victorian 
drawing-�Œ�}�}�u�U�� ���À���Œ�Ç�}�v���� �Z������ ���� �Z�‰���Œ�š�Ç���‰�]�������[�� �X�X�X�� ���v���� �u���v�Ç�� �Z������ �•�]�Ì�����o���� �Œ���‰���Œ�š�}�]�Œ���•�U�� �š�Z�}�µ�P�Z�� �Á�]�š�Z�� �š�Z���� ���}�u�]�v�P�� �}�(��
the �Á�]�Œ���o���•�•�� ���v���� �š�Z���� �P�Œ���u�}�‰�Z�}�v���� �(���Á�� �‰���}�‰�o���� ���}�v�š�]�v�µ������ �š�}�� �Œ���u���u�����Œ�� �š�Z���� �•�}�v�P�•�� �š�Z���Ç�� �}�v������ �l�v���Á�_�� �~Bruford, 
1986, p.97). 
 
The new media presented certain barriers to internalization. Despite the work of youth groups, church groups 
and other civic organizations, and the periodic attempts of the BBC to promote a culture of singing for 
pleasure, the best was the enemy of the good. �^�z�}�µ�v�P�� �(�}�o�l�� ���v�š�Z�µ�•�]���•�š�•�� �(���o�š�� �š�Z���š�� �š�Z���Œ���� �Á���•�� �v�}�� �‰�}�]�v�š�� �]�v�� ���}�]�v�P��
�š�Z���u�•���o�À���•�� �Á�Z���š�� �š�Z���Ç�� ���}�µ�o���� �Z�����Œ�� �‰�Œ�}�(���•�•�]�}�v���o�•�� ���}�]�v�P�� �u�µ���Z�� �����š�š���Œ�_�� �~Munro, 1996, p.35). The professionally-
rendered versions of individual songs tend to eclipse other versions (Burns, 2004, p.121), and commercial 
popularity has a selective effect on what survives in the singing repertoire (Olson, 2007a).  
 
However, like literacy, the new media did feed back into folk singing as a practice. The Folk Revival of the 
�í�õ�ñ�ì�•���]�v���^���}�š�o���v�������v�������v�P�o���v���������P���v���Á�]�š�Z���š�Z�����]�u�]�š���š�]�}�v���}�(�����u���Œ�]�����v���Z�Œ�}�}�š�•�[���u�µ�•�]�������v�����•�l�]�(�(�o���U���u���������(���u�]�o�]���Œ�����Ç��
commercial recordings and broadcasting, and as a result native traditions were rediscovered (Munro, 1996). 
Through folk clubs and folk festivals, this knowledge was shared (externalized and combined). The source 
singers, who had inherited songs in a socialized context, were introduced to and inspired a new generation of 
folksingers.  
For those who participate in folksinging, it is not only song content that is internalized, but also the manner of 
framing the performance, with an ethnographic introduction after the manner of 1940s and 1950s radio 
programmes (Gregory, 2004; Verrier, 2004), or a statement about who the song was learned from after the 
manner of a fieldwork interview. A link to the oral tradition through contact with the source singers is felt to 
be a badge of authenticity, but as these links became more attenuated, the distinction between Revival singers 
and source singers became �^�o���•�•���u�����v�]�v�P�(�µ�o���Á�]�š�Z���������Z���������������_���~�D�µ�v�Œ�}�U���í�õ�õ�ò�U���‰�X51), or to put it another way, 
the knowledge involved had been made explicit for all parties. The source singers could not bring their whole 
situational context, with its reliance on tacit-to-tacit knowledge conversion, with them. 
 
Whether or not they have had the opportunity to sit at the feet of the source singers, or even to hear them 
perform live, folksingers can claim an affective affinity with the tradition and gain a sense of cultural identity 
through elective membership of it (Atkinson, 2004; Sweers, 2004). Folk and roots music can be consumed 
passively just as other genres can, but the folk scene maintains an ethos of participation, and involvement with 
�]�š���]�u�‰�o�]���•���^�š�Z�������}�v�•���]�}�µ�•���������]�•�]�}�v���š�}�����v�P���P���� �]�v������ �����Œ�š���]�v���•�}�Œ�š���}�(���Z�]�•�š�}�Œ�]�����o���Œ���o���š�]�}�v�•�Z�]�‰�U���]�v�À�}�o�À�]�v�P������ �v���š�Á�}�Œ�l���}�(��
people and a shared musical activity and �Œ���‰���Œ�š�}�]�Œ���_�� �~�D�����}�v���o���U�� �í�õ�õ�ó�U�� �‰�X58). In terms of the knowledge 
conversion model, there is a strong motivation to internalize knowledge and to socialize it (Figure 5). 
 
In the business world, a major change in the knowledge base can lead to a new company being formed. The 
separation of the Folk Revival from its traditional origins is analogous to this. The performance settings are 
different from the informal gatherings of traditional culture, and the folk scene has become largely a middle-
class phenomenon (MacKinnon, 1993; Olson, 2007b, p.379). There has been a great deal of discussion in the 
literature of the issues of deracination and cultural appropriation that this raises (for instance Brocken, 2003; 
�K�[�Z���]�o�o�Ç�U���î�ì�ì�ð�V�����š�l�]�v�•�}�v�U���î�ì�ì�ð�•�U�����v���������P�Œ�����š���������o���}�(�����]�À�]�•�]�}�v���Á�]�š�Z�]�v���š�Z�����(�}�o�l�����}�u�u�µ�v�]�š�Ç�������}�µ�š���Á�Z�]���Z�����•�‰�����š�•���}�(��
the tradition are essential (MacKinnon, 1993; Brocken, 2003) �t the corpus of songs, the line of transmission, 
participation as opposed to passive consumption, or the style of singing (unaccompanied or self-accompanied 
on the one hand, hybridized with rock music on the other). The SECI model gives us a perspective on this 
development. The situational context and personnel of the folk scene, as well as the knowledge conversion 
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processes, are different from the old milieu of oral culture, and �š�Z�����o�]�v�l�•���Á�]�š�Z���š�Z�����}�o�����Z���}�u�‰���v�Ç�[�����Œ�����Z�]�•�š�}�Œ�]�����o�U��
rather than constitutive. The new company has a life of its own.  

 

Figure 5: SECI model of folk song transmission in the Folk Revival 

Phase V: digitization 

It is more difficult to generalize about the uses and effects of digital media in relation to folk song (or any 
cultural area) than about the effects of print or audio media, partly because these are still early days, but 
largely because internet users can also be content producers, and can thus enter into a multitude of virtual 
situational contexts, some relatively private, some relatively public. Conceptualizing digital transmission in SECI 
terms, we immediately face the question of deciding when online interaction is tacit-to-tacit (socialization), 
tacit to explicit (externalization) or explicit-to-explicit (combination). In principle, everything placed publicly 
online is discoverable, but in practice the sheer scale of the Web means that most of the iceberg remains 
�����o�}�Á�� �š�Z���� �•�µ�Œ�(�������X�� �d�Z���� �l�v�}�Á�o�����P���� �Z���o���� ���Ç�� �Z�u���u�}�Œ�Ç�� �]�v�•�š�]�š�µ�š�]�}�v�•�[ such as archives, libraries and museums is 
���o�Œ�������Ç�����Æ�‰�o�]���]�š�����v�����]�v���•�}�u�����•���v�•�����Z�l�v�}�Á�v�[���š�}���•���Z�}�o���Œ�•�Z�]�‰�V���‰�µ�š�š�]�v�P���]�š���}�v�o�]�v�����]�•�������‰�Œ�}�����•�•���}�(�����}�u���]�v���š�]�}�v�U���]�v���^�����/��
terms. When digital transmission is carried out by members of the public, however, merely uploading material, 
even to a site that is intended to be public, such as a blog, or a file-sharing site such as YouTube, does not 
necessarily bring it into public view (externalization). In this sense, at least some portion of digital transmission 
can be seen as tacit-to-tacit, placed in a public space, but effectively shared only within a private network. 
Since much of the content shared online proliferates through re-posting and linking, we characterise it in 
�&�]�P�µ�Œ�����ò�����•���Z�u���v�Ç���š�}���u���v�Ç�[�X���d�Z�µ�•���Áe can see song transmission in the digital age in terms of familiar processes 
being carried out in novel ways. 

 

Figure 6: SECI model of folk song transmission by digital means 
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scholarship (cf. Arts & Humanities Research Council, 2016) and popular ownership of cultural heritage as a 
living practice. 

The simultaneity of all phases 

The introduction of new digital media changes the way the four knowledge processes are realized, not the 
processes themselves. Figure 7 shows how the means of realization have accumulated at the present time. 
 

 

Figure 7: SECI model of folk song transmission by a variety of means over time 

4. Discussion 

Folk song has been through several processes of remediation, to use ���}�o�š���Œ�����v�����'�Œ�µ�•�]�v�[�•���~�î�ì�ì�ì�•���š���Œ�u�U���š�Z���š���]�•������
refashioning of older forms by new media technologies. The difficulty and expense of printing musical notation 
meant that when song lyrics were first collected, and for a long period afterwards, they were printed without 
music, and thus refashioned for some audiences as poetry. We have seen that each new medium of 
transmission has its own particular affordances and limitations. The superiority of writing over memory as a 
repository for knowledge prompted a shift from orality to literacy, and the high standards of recorded and 
broadcast music removed much of the incentive for people to make their own entertainment. At the same 
time, each new medium has served to preserve and disseminate traditional songs, and has fed back into the 
practice of singing. 
 
Applying the SECI model has allowed us to describe different periods of time, defined by changing media, in 
terms of a small number of knowledge processes, which may be realized in any number of different ways (or 
not at all). At each stage, the model requires us to identify the mechanisms of socialization, externalization, 
combination and internalization. The changes introduced by successive media, including the most recent 
development, the internet, can thus be explicitly compared. 
 
The SECI model also gives us a useful way to show how apparent opposites can co-exist in the folk song 
tradition, in particular oral versus written transmission, and non-literates within a literate society. What we 
see is an accumulation over time of ways of realizing the four basic knowledge processes, not a replacement of 
one by another. So, for instance, the model can accommodate the practice of literate singers who use the 
written word as a source and a prompt, within a tradition that also practices (and in some situational contexts 
might even be dominated by) face-to-face oral transmission. Moreover, as knowledge cycles round and round 
between tacit and explicit states, knowledge generated in one medium can find its way to individuals and 
situational contexts that do not have immediate access to that medium (e.g. the written word). The analogy of 
a singing tradition to a company with its own particular knowledge base also helps us to understand the Folk 
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�Z���À�]�À���o�����•������ �v���Á���Z���}�u�‰���v�Ç�[�U���v�}�š���v�������•�•���Œ�]�o�Ç�����}�µ�v�����š�}�����v�Ç���‰���Œ�š�]���µ�o���Œ���(�����š�µ�Œ�����}�(���]�š�•���Z�‰���Œ���v�š�����}�u�‰���v�Ç�[�U���š�Z�����}�Œ���o��
tradition.  
 
We have seen that the knowledge conversion perspective can be applied to culture as history. Moving on from 
the analysis of past phases, we shall now briefly consider the ongoing implications of the new knowledge 
environment created by digital media, for folk song and for cultural production, transmission and participation 
more generally, using �š�Z�������}�v�����‰�š���}�(���Z�����[ (Nonaka and Takeuchi, 1995) to shed light on this current context. 
 
Gauntlett (2011) suggests that Web.2 (the interactive internet) has the potential to recreate the ethos of the 
Arts and Crafts movement, empowering individuals and communities to create and share craft work and 
culture. He points out that whereas in the twentieth century the production of goods and culture became 
dominated by professional and commercial producers, the online environment facilitates the making and 
sharing of creative work, provides engagement with virtual communities, and also stimulates real-world 
cultural practices and hands-on experiences. 
 
The digital environment presents challenges for minority interests competing in a vast and largely 
unstructured information space, but also creates new opportunities for any aspect of culture to reach a wider 
public than ever before. This is naturally of especial interest to the institutions, such as museums, archives, 
libraries and galleries, that are the primary physical repositories of heritage collections. The reshaping of 
heritage collections, such as the digitization of the SoSS sound archive within the TaD project, aims at renewing 
�š�Z���� ���µ�o�š�µ�Œ���o�� �]�u�‰�����š�� �}�(�� �Z���Œ�]�š���P���� �~�����o�����o�o�}�U�� �î�ì�ì�ð�•�X�� �����o�����o�o�}�� �~�î�ì�ì�ð�•�� ���v���� �D���v�Î�µ���Z�� �~2010) both address the 
question of how online cultural heritage collections make heritage meaningful to and usable by the public. In 
terms of the model we are using, the challenge is to facilitate the internalization of knowledge and its 
socialization within a community (not necessarily a face-to-�(�����������}�u�u�µ�v�]�š�Ç�•�X���D���v�Î�µ���Z���]�����v�š�]�(�]���•���š�Á�}�� �Á���Ç�•�� �]�v��
which online cultural heritage collections engage user communities in order to link the past to the present: 
orientation towards a geographical community, and orientation towards a social issue. Gauntlett�[�• (2011) 
emphasis on creative activity is a third possibility.  
 
Heritage institutions accordingly �•�����l�� �š�}�� �Z���µ�Œ���š���[�� �•�µ�]�š�����o����situational contexts, or ba spaces in which 
relationships can form�W���^���µ�o�š�µ�Œ���o���Z���Œ�]�š���P�����]�v�•�š�]�š�µ�š�]�}�v�•���Z���À�������o�Á���Ç�•�����µ�Œ���š�������‰�Z�Ç�•�]�����o���}���i�����š�•�V���]�v���š�Z�����š�Á���v�š�Ç-first 
century they will also have to curate v�]�Œ�š�µ���o�� ���}�u�u�µ�v�]�š�]���•�� ���Œ�}�µ�v���� �š�Z���•���� �}���i�����š�•�_�� �~���}�Z���v�U��2010, p.32). Two 
projects associated with TaD illustrate this type of activity in practice. ���Ç�Œ�v���[�•���Z���]�P���Á�Z���Œ�����Ç�}�µ���•�š���v���[���~�î�ì�í�î�•�����v����
�t�Œ�]�P�Z�š�[�•�� �Á�}�Œ�l�� ���•�� �d������ ���Œ�š�]�•�š�� �]�v�� �Œ���•�]�����v������ �~Wright, 2012) both combine the geographical and creative 
���‰�‰�Œ�}�����Z���•�X�� ���Ç�Œ�v���� �Á�Œ�]�š���•�� �š�Z���š�� �š�Z���� �/�v�š���Œ�v���š�� �^provides small, accessible and punchy platforms for marginal 
cultures to have a place, and in some cases thrive. ... ... Dig Where You Stand also has an obvious strong 
parallel with the concept of place-based education often used in Scandinavia and developed in the United 
States. Although more commonly applied to science and environmental education, it has huge relevance for 
�š�Œ�����]�š�]�}�v���o�����Œ�š�•�_ (Byrne, 2012). Creative work of this kind moves between the digital and the physical worlds, 
with activity around a shared interest or body of knowledge being partly online, partly offline, in a manner that 
is typical of Web.2.  
 
Where curation previously implied the organization and maintenance of collections of artifacts, the emerging 
practice of digital curation extends the concept to include the curation of artifacts, spaces and indeed 
communities (Figure 8).  

 

Figure 8: Reconceptualization of curation in the digital age 
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The concept of situational context or �Zba�[ space can be applied in these new circumstances, where it is 
important to recognize the interrelationships that exist amongst space, community and artifacts. 

5. Conclusion 

In this paper, we have applied a model that is well-known in the field of knowledge management, Nonaka and 
�d���l���µ���Z�]�[�•�� �~�í�õ�õ�ñ�•�� �Z�^�����/�[�� �u�}�����o�� �}�(�� �l�v�}�Á�o�����P���� ���}�v�À���Œ�•�]�}�v�U�� �š�}�� ���v�� ���Œ������ �}�(�� ���µ�o�š�µ�Œ���o�� �‰�Œ�����š�]�����X��While it must be 
acknowledged that the SECI model diverges from �W�}�o���v�Ç�]�[�•��original concept of tacit knowledge (1966, 1974), 
this paper has shown that the model offers a valuable analytical framework that can be widely applied. We 
have shown that the model can be used in a longitudinal analysis, to describe non-static relationships between 
knowledge processes and changing contexts of media and society over time. The quality of the sources in the 
chosen subject area, folk song transmission in Lowland Scotland, make it possible to track changes over time in 
some detail. The model has potential for application in other contexts with similar characteristics, such as 
many fields of the applied arts, e.g. ceramics, textiles and glass-making.  
 
The SECI model also draws attention to the critical roles played by the community (or communities) in the 
transmission process, and likewise to the spaces (physical and virtual) in which those transmissions occur.  
 
Lastly, this study provides an example of multiple iterations of the SECI model within different media contexts. 
Across all arts and humanities disciplines (including music), there is a growing recognition of the role of digital 
technologies in changing the nature and modes of human interaction, and of how these new forms of 
interaction may lead to the production of new knowledge-based outputs. While it is impossible (and 
inadvisable given the pace of advancement in information and communication technologies) to suggest what 
the next iteration may be, this research emphasizes the need for ongoing work to develop an understanding of 
how such transformations may affect collections, spaces and communities. 
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Abstract: This paper investigates the common issues that may arise in cross-functional new product development (NPD) 
teams from a Knowledge Management perspective. The study has been built around a contextualized trigger, where 
several factors were preventing a new-born NPD team from performing effectively. The purpose of this paper is to give 
insights of the main dynamics involved in the knowledge sharing process throughout the application of a systematic 
problem-solving approach to the case investigated by the authors. Due to the impossibility of building a universal recipe 
suitable for every team in every situation, this work represents a compromise trying to exemplify how to prioritise 
interventions in a given context, in order to provide a benchmark for similar circumstances. This paper, using an action 
research method within a single case context, takes shape around the advises and suggestions made by authors to 
Electronic Connected Ltd (disguised name), a small-medium enterprise (SME) in a situation of NPD paralysis. In particular, 
the paper emphasizes the importance of effective leadership and supporting environment in facilitating communication, 
enhancing cohesiveness, fostering joint commitment and giving direction in order to enable knowledge sharing and to 
leverage capabilities to conclusively deliver new products.  
 
Keywords: Knowledge Sharing, Cross-Functional, NPD Teams, New Product Development 

1. Introduction 

Following the advent of the � k̂nowledge-�����•������ �����}�v�}�u�Ç�_ (Drucker, 1969), information sharing and learning 
have been recognized to have determinant roles in economic performance, as knowledge has become the 
driver of productivity and economic growth (Foray & Lundvall, 1997). The resource-based view of the firm 
identifies the achievement of a sustainable competitive advantage depending upon the transferability of a 
�(�]�Œ�u�[�•���Œ���•�}�µ�Œ�����•�����v���������‰�����]�o�]�š�]���•���~�����Œ�v���Ç, 1986). With regards to knowledge, the literature recognizes several 
difficulties of transferring knowledge across the organization, emphasizing its �^�•�š�]���l�]�v���•�•�_ due to its natural 
disinclination to movement (Von Hippel, 1994). The stagnation of knowledge can vary significantly across 
companies as well as across different portions of a single organization. Scholars focused their attention on the 
conversion of tacit to explicit knowledge, recognized as the critical mechanism underlying the link between 
individual and organizational knowledge (Nonaka & Tekeuchi, 1995).  
 
From a learning and social point of view, venues of knowledge sharing have been identified in the so-called 
�^���}�u�u�µ�v�]�š�]���•�� �}�(�� �‰�Œ�����š�]�����_ (Brown & Duguid, 1991; Hildreth, Kimble & Wright, 2000), consisting of: a) the 
domain, the area of knowledge that brings the community together and shapes its identity; b) the community, 
the group of people identifying in the domain; and c) the practice, representing the body of knowledge, 
methods, tools and documents which community members share and develop together (Wenger, 2004). The 
learning process of the practitioners has been extensively studied by the theory of legitimate peripheral 
participation (LPP) (Wenger & Lave, 1991), according to which the learning process is an intrinsic part of 
practice. From a learning perspective, the importance of converting tacit into explicit knowledge reaches its 
maximum in NPD teams, where performance and outcome are strongly dependent on knowledge sharing and 
knowledge creation (Madhavan & Grover, 1998; Prieto, Revilla & Rodríguez-Prado, 2009). Following this path, 
the aim of the paper is to further explore the dynamics of knowledge management in NPD teams, focusing on 
what are the common obstacles to effective knowledge sharing and throughout which interventions they 
could be overcome.  
 
The next section, consisting of a review of the extant literature, highlights the key variables underpinning the 
knowledge sharing process. In the body of the work, the adopted problem-solving approach is accurately 
discussed in a step-by-step fashion, with the aim to provide the reader with the adequate instruments to 
replicate the process. The paper ends with a conclusive commentary, limitation of the study and hints for 
further research. 
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2. Essentials Of Knowledge Sharing In Npd Teams 

Knowledge sharing and knowledge creation find themselves at the core of the entire NPD process, acting as 
enablers from the early phase of idea generation to the final launch of the product (Madhavan & Grover, 
1998). Due to their natural cross-functional composition, NPD teams are most likely to encounter several 
barriers preventing an effective knowledge sharing, such as divergence in vocabulary, interests, goals and 
procedures (Eckl, 2012), sometimes further exacerbated by cross-cultural issues. The present section, 
analysing the extant literature, discusses the key elements, displayed in Figure 1 and from now on referred to 
as essentials, that must be present in a team in order to share knowledge and perform effectively, namely 
leadership, team building, communication, trust and supportive environment, which in turn comprises culture, 
time management, proximity, and incentives. 

 

Figure 1: Essentials of Knowledge Sharing. 

Team-building: Team building is a vital component of an effective team (Dyer & Dyer, 2013). It is a meta-
competency that builds trust and understanding across members and allows the team to constantly evaluate 
itself and change the way it operates. Team building should not be limited to a single event or activity, but it 
should be seen as an integral behaviour of a business (Marsh, 2010), an ongoing process that constantly 
evolves with regards to how teams function by changing team members, skill sets, values, reward systems and 
available resources. Constant team building helps the team identifying its weaknesses and adapt their 
strategies in order to keep performing. NPD teams in intricate products, such as electronics, work together in a 
reciprocal interdependency since different team members need to share information and collaborate to solve 
problems. Highly interdependent teams often struggle to perform when they are structured as a virtual team 
and have limited opportunities for constructive face-to-face interactions (Zhang, 2013). In order to develop 
and improve their performance, teams should be aware of their weaknesses while support and resources to 
improve them should be given (Pitt, 2010). Successful NPD teams can count on senior management 
understanding the importance of team building (e.g. when and how to support it) and considering the time 
and resources needed when designing its structure (Dyer & Dyer, 2013).  
 
Leadership: According to Barczack et al. (2009), the most popular leader in NPD teams is a professional figure 
whose main job is project management, suggesting that for these more complex projects the majority of firms 
prefer having them led by a professional. Reinforcing this claim, Jones (1997) concludes that, regardless the 
functional background the leader may belong, its role will be always to ensure a smooth progression of the 
project and its constraints adherence, to ensure the availability of necessary resources when required, while 
also acting as the primary channel of communication between the team, top management and any external 
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part involved. Especially in new-���}�Œ�v�� �š�����u�•�U�� �o���������Œ�•�� ���Œ���� �š�Z���� �}�v���•�� �Á�Z�}�� �•�Z�}�µ�o���� ���Œ�����š���� ���� �À�]�•�]�}�v�� �}�(�� �š�Z���� �P�Œ�}�µ�‰�[�•��
purpose, giving the direction to team members. One of the most important roles of the leader is �^�]�v�š���o�o�����š�µ���o��
�•�š�]�u�µ�o���š�]�}�v�_��(Bessant & Tidd, �î�ì�ì�ó�•�U�����Œ�P�}���š�Z���������]�o�]�š�Ç���š�}���]�v���Œ�����•�����š�Z�������Á���Œ���v���•�•���}�(���‰�Œ�}���o���u�•�����v�����š�����u�[�•�������]�o�]�š�Ç��
to tackle them in innovative manners, influencing the way they frame and reframe knowledge and experience 
(Edmondson, 2003). These reasons highlight the importance of an effective leadership in non-mature teams, 
where the project management duties could not be spread across inexperienced members. 
 
Communication: Often in organizations, weak relations between individuals, as well as bureaucracies and 
over-layered structures (Cushman, 1995) could prevent ideas from being effectively communicated and 
nurtured (Phillips, 1993; Lovelace, Shapiro & Weingart, 2001). Communication failures tend to be usually 
explained throughout their symptoms rather than explored beneath the surface level. For this purpose, we 
identify four main dimensions of communication, namely frequency, clarity, depth, and formality. 
 
Frequency: According to Barczak et al. (2009), communication frequency in a cross-functional team can have a 
curvilin�����Œ���Œ���o���š�]�}�v�•�Z�]�‰���š�}���š�����u�[�•���‰���Œ�(�}�Œ�u���v�����X���d�Z�]�• is due to the fact that the more communication frequency 
�]�v���Œ�����•���•�U�� �š�Z���� �u�}�Œ���� �]�v�(�}�Œ�u���š�]�}�v�� ���}�µ�o���� ������ �P���š�Z���Œ������ �}�v�� ���v�}�š�Z���Œ�[�•�� �‰���Œ�•�}�v���o�]�š�Ç�U�� �����]�o�]�š�Ç, and intentions, 
fundamental constituents of the trust-building process (Becerra & Gupta, 2003).  When communication 
�(�Œ���‹�µ���v���Ç�� �]�•�� �o�}�Á�U�� �š�Z���� �o���À���o�� �}�(�� �š�Œ�µ�•�š�� �����Œ�}�•�•�� �u���u�����Œ�•�� �]�•���u�µ���Z�� �u�}�Œ���� �����‰���v�����v�š�� �}�v�� �š�Z���� �]�v���]�À�]���µ���o�•�[�� �P���v���Œ���o��
attitudes towards their colleagues (Phillips, 1993). However, when communication frequency is excessively 
high, the increased familiarity across members could lead to homogenised perspectives and mitigated 
creativity, suggesting an inverse u-shaped relationship between team creative performance and intra-team 
communication frequency (Leenders, Van Engelen & Kratzer, 2003). Frequent interactions between employees 
generate common understanding and creates useful knowledge that positively affects the development of 
product innovations (Carrasco-Hernández & Jiménez-Jiménez, 2013). 
 
Clarity: In order to be effective, intra- and inter-team communication must be clear. Team members with 
different backgrounds tend to use different kinds of language, due to the heterogeneity of technical terms 
commonly used in each knowledge area. From here the need to establish a common vocabulary, ergo a 
technical language commonly used by all members when talking to each other (Phillips, 1993), particularly 
urgent in contexts characterized by the absence of a significant common knowledge base. A great deal of 
clarity could be achieved through an effective two-way communication: the sole delivery of a clear message 
does not automatically mean that it would be clearly understood by the receiver. 
 
Depth: While communication frequency influences trust, communication depth depends on trust. In an 
orthogonal relationship with breadth (i.e. the variety of topics), it measures the significance of the 
conversation concerning a given topic: the higher the depth of communication, the higher the density of 
critical information contained in it. According to �^�•�}���]���o�� �‰���v���š�Œ���š�]�}�v�� �š�Z���}�Œ�Ç�_ (Taylor & Altman, 1987), the 
willingness to disclose critical information is directly proportional to the perceived trustworthiness of the 
interlocutor (Abrams et al., 2003). In particular, individuals characterized by diverging interests and objectives 
tend to retain the information they consider critical for the achievement of their own goals, preventing an 
effective information sharing. 
 
Formality: Different level of formality are typically associated with different channels and means of 
communication, although the degree of seriousness of the conversation could vary according to the language 
and code used. Even though the vast literature fails in identifying a commonly accepted definition, we refer to 
formality as the extent by which information assume an official connotation flowing through communication 
channels formally recognized in the organization (e.g. calling a meeting by e-mail rather than face-to-face). 
Whilst faster informal communication channels emphasize the social component of the conversation, 
facilitating the familiarization process across members, slower formal ones have much more power in 
delivering structured information easily traceable throughout hierarchical chains of command. According to 
the research of Pinto and Pinto (1990), high-cooperative project teams tend to rely more on informal 
communication channels, such as the use of the telephone and informal discussions, than low-cooperative 
teams. When managing knowledge sharing in an organisational setting, informal and complementary 
knowledge processes, often affected significantly by the Human Resource Management (HRM) practices, 
should be taken into account (Pitt & MacVaugh, 2008). 
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Even though this is not an exhaustive analysis of ���}�u�u�µ�v�]�����š�]�}�v�[�•�����]�u���v�•�]�}�v�•�U�� �(�Œ���‹�µ���v���Ç�U�����o���Œ�]�š�Ç�U�������‰�š�Z, and 
formality represent key elements that could be leveraged in order to facilitate collaborative communication in 
a team, as further discussed in the next section of the paper. 
Trust: Trust is defined as team members having reciprocal faith in others' intentions and behaviour to work 
towards team goals rather than towards narrow, individual, or functional goals and agendas (Kreitner & 
Kinicki, 1992). According to the seminal study of Mayer, Davis, and Schoorman (1995), there are three 
�]�v�š���Œ�Œ���o���š���������}�v���]�š�]�}�v�•���š�Z���š���o���������š�}���š�Œ�µ�•�š�W���^�����]�o�]�š�Ç�_�U the set of skills and competencies that an individual possess 
in a specific domain, �^�����v���À�}�o���v�����_�U��the perceived positive orientation of the trustee towards the trustor, and 
�^�]�v�š���P�Œ�]�š�Ç�_�U�� �š�Z���� ���������‰�š�����]�o�]�š�Ç�� �}�(�� �š�Z���� �š�Œ�µ�•�š�����[�•�� �À���o�µ���•�� ���Ç�� �š�Z���� �š�Œ�µ�•�š�}�Œ�X�� �d�Œ�µ�•�š�� �]�•�� �‰���Œ�š�]���µ�o���Œ�o�Ç�� ���Œ�]�š�]�����o�� �]�v�� ���Œ�}�•�•-
functional and inter-organisational teams, since the non-disclosure of information due to a lack of trust can 
represent a major obstacle in the processes of knowledge sharing, internalization, and creation (Hedlund & 
Nonaka, 1993). The positive effect of trust on team performance is extremely evident in literature (cf. Shen & 
Chen, 2007; Peslak & Stanton, 2007). Madhavan and Grover (1998) argued that trust across team members 
could be boosted through direct, frequent and informal interactions. 
 
Culture: �������}�Œ���]�v�P�� �š�}�� �^���Z���]�v�[�•�� �~�î�ì�í�ì, p.18) definition, organisational culture is �^���� �‰���š�š���Œ�v�� �}�(�� �•�Z���Œ������ �����•�]����
assumptions that the group learned as it solved its problems of external adaptation and internal integration, 
that has worked well enough to be considered valid and, therefore, to be taught to new members as a correct 
way to per�����]�À���U���š�Z�]�v�l�����v�����(�����o���]�v���Œ���o���š�]�}�v���š�}���š�Z�}�•�����‰�Œ�}���o���u�•�X�_�X���&�]�P���o�o�}���~�í�õ�õ�ô�•���•�µ�‰�‰�}�Œ�š�•���š�Z�]�•���•�š���š���u���v�š�����Œ�P�µ�]�v�P��
that the feel of being part of a greater social entity drives individuals to participate and actively contribute with 
content into the community. Referred �š�}�� ���•�� �š�Z���� �^�•�}�(�š�Á���Œ���� �}�(�� �š�Z���� �u�]�v���_��(Hofstede, 1994), culture within an 
organisation is likely to be subtended by organisational sub-cultures (Bessant & Tidd, 2007) originated by the 
formation of groups made up of individuals with peculiars set of values and behaviours, that may correspond 
to the so-�����o�o������ ���}�u�u�µ�v�]�š�]���•�� �}�(�� �‰�Œ�����š�]�����U�� �������Z�� �}�v���� �Á�]�š�Z�� ���� ���]�(�(���Œ���v�š�� �^�Á���Ç�� �š�}�� ���}�� �š�Z�]�v�P�•�� ���Œ�}�µ�v���� �Z���Œ���_ (Deal & 
Kennedy, 1982). Culture shall be innovation-�}�Œ�]���v�š�����U�� ���u���Œ�����]�v�P�� ���� �^�o�����Œ�v�]�v�P�� �š�Œ���v�•�(���Œ�� ���o�]�u���š���_�� �~�����š���•��& 
Khasawneh, 2005) which should be the main thread uniting sub-cultures. The battle between individualistic 
and collectivistic culture affects the extent to which knowledge can be shared within and across teams within 
the organisation (Fei, Chen & Chen, 2009). 
 
Proximity: Edmondson (2003) suggests that by the virtue of working closely, individuals tend to develop 
�•�Z���Œ���������•�•�µ�u�‰�š�]�}�v�•�����v���������o�]���(�•���š�Z�Œ�}�µ�P�Z�������‰�Œ�}�����•�•���}�(���^�•���v�•���u���l�]�v�P�_. Madhavan and Grover (1998) recognised 
that team members who are able to interact directly will be more effective and efficient at creating new 
knowledge. Physical proximity can positively contribute to the creation of strong ties between members, 
which further facilitates the use and creation of knowledge within the team (Krackhardt, 1992), indicating that 
successful transfer of knowledge requires people talking to each other in each other's presence. In addition, 
proximity directly influences the frequency of communication, helping to build and maintain the team's social 
�����‰�]�š���o�����u���������������]�v���š�����u���u���u�����Œ�•�[���Œ���o���š�]�}�v�•�Z�]�‰�•�X��For example, people working in the same location tend to 
ask each other rather than searching the information by themselves or using repositories (Bechina and 
Bommen, 2006). Swan et al. (1999) pointed out that businesses structured around virtual teams lose 
numerous opportunities for innovation due to the absence of casual knowledge sharing and learning induced 
by physical proximity. 
 
Incentives: Incentives, either monetary, non-monetary, individual or group incentives, are commonly used in 
organisations to promote and encourage specific actions and behaviours of individuals in a given period of 
time. Markides (2000) classified incentives as a fundamental determinant of the organisational environment, 
together with culture, structure, and people. Since individual rewards tend to create competition across 
employees, who will likely exhibit unethical behaviour to secure their reward, group incentives could foster 
collaboration and joint commitment within the team. 
 
Time management: As every scarce and limited resource, time should be correctly and efficiently managed. 
Time serves as a medium to collaborate with team members to trade specific information (Harrison et al., 
2002). Time is the dimension along which repeated interactions help develop social relationships, building 
trust and reducing the implicit transaction cost of information sharing (Bidault & Fisher, 1994). One of the 
main issues connected with time is the pressure on team members often exercised by time constraints. The 
presence of tight time constraints could lead to fewer pieces of information being processed, a greater 
selectivity in favour of more important information and a general acceleration of the process that could 
undermine the �}�µ�š���}�u���[�•��quality level (Svenson & Maule, 1993). On the other hand, the absence of time 
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constraints could cause an excessive relaxation, which may delay the entire process and may also negatively 
affect the quality of the outcome, consistently with the findings of Shepard and Clifford (2000) which 
recognises that the introduction of overtime leads to reduced average productivity. 

3. The Case 

Electronics Connect Ltd (disguised name) is a well-established small-medium manufacturing firm specialized in 
a range of computer, audio and video accessory products for the European market. The company employs 
sixty people across five departments, namely Production & Engineering, Quality control, Marketing & Sales, 
Finance and General Administration. In recent times the company encountered several difficulties in the 
�‰�Œ�}�����•�•�� �}�(�� �v���Á�� �‰�Œ�}���µ���š�� �����À���o�}�‰�u���v�š�� ���•�� �š�Z���� ���}�u�‰���v�Ç�[�•�� �•�µ�������•�•�� �Á���•�� �����•������ �}�v�� ���� �•�]�v�P�o���� �]�v�]�š�]���o�� �]�v�v�}�À���š�]�}�v��
�Œ���‰�Œ���•���v�š�]�v�P�� �]�š�•�� �^�'���v���•�]�•�� �‰�Œ�}���µ���š�_�X�� �d�Z���� �(�]�Œ�u�[�•�� �š�}�‰�� �u���v���P���u���v�š�� �Z������ �š�}�� �•������ �š�Z���� �������Œ�����•�]�v�P�� �š�Œ���v����in product 
demand and the consequent shrinkage of market share to realize that innovation was completely absent in 
Electronics Connect Ltd. In response to that, the board of directors formed an NPD team consisting of five 
members, one from each department. However, six months after its initiation, the cross-functional group did 
not show any positive sign of progress: internal arguments and agendas were preventing the team from 
performing effectively. It is important to highlight that the Board of Directors urgently needed this team to 
work for the �•���l�����}�(���š�Z�������}�u�‰���v�Ç�[�• survival and success, which otherwise was going to be out of the market 
soon. In this difficult situation, Electronic Connected Lt���[�•���š�}�‰���u���v���P���u���v�š�����•�l�������µ�•���(�}�Œ���•�µ�P�P���•�š�]�}�v�•���}�v���Z�}�Á���š�}��
bring the new-born NPD team to performance. 
 
Through an action research methodology, the approach used to advise Electronics Connect Ltd on its problem 
resolution has been accurately reported in the next section of the paper in the same way it has been applied to 
the real case, with the aim to provide the reader with the adequate instrument to replicate it in similar 
situations. 

4. Methodology 

Because the objective of the paper is to contribute insights on dealing with knowledge sharing-related issues in 
NPD teams, this study uses an action research method within a single case context (Chiucchi, 2013; Van der 
Hoorn, 2016). This type of interventionist research finds researchers as active actors in the field, wherein they 
are �^�•�����v�����•���������}�u�‰���š���v�š�����v�����š�Œ�µ�•�š�Á�}�Œ�š�Z�Ç���u���u�����Œ���}�(���š�Z�����Á�}�Œ�o�����Á�Z���Œ�����€�š�Z���Ç�����Œ���•�����}�]�v�P���š�Z�����(�]���o���Á�}�Œ�l�_ (Jönsson 
& Lukka, 2005, p.5). In this particular case, the action research has been underpinned by active consultant-
client like relationship (Flinders, Lynch, & Holden, 2009): the authors researched the field to diagnose the NPD 
paralysis in order to provide Electronics Connect Ltd with a meaningful plan of intervention. To advise 
Electronic Connect Ltd on its problem resolution it has been adopted a systematic problem-solving approach, 
depicted in Figure 2, consisting of five consecutive phases: explore, reframe, ideate, prototype and distill. (P. 
Lynch, personal communication, December, 4, 2015). 

 

Figure 2: Systematic problem-solving approach (P. Lynch, personal communication, December, 4, 2015). 
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Explore: The process starts with the trigger diagnosis that endures for the entire explore phase, consisting in 
exploring the problem (through interviews, documents and direct observation of the NPD process), gathering 
various insight about the issues emerging from the trigger, diverging as much as possible. One of the key tools 
used to explore the trigger is represented by the empathy map, which is going to be discussed in the next 
section.  
Reframe: After a satisfactory level of research has been achieved, the second phase aims to frame a 
meaningful and synthetic problem statement (i.e. point of view - PoV) in a converging fashion, throughout the 
interpretation of existing causal relationships across the issues identified in the previous phase in order to 
identify the problem at its roots. 
 
Ideate: Brainstorming sessions revolve around the clear problem statement, identifying and creating 
numerous interventions that could theoretically solve the problem. All along the ideate phase, there is a 
remarkable presence of research and trigger diagnosis under the light of the new-framed PoV. 
 
Prototype: Following the divergence in the previous phase, the process now converges towards the most 
suitable intervention to solve the PoV, identified through selection, grouping, and fusion of the possible 
intervention identified in the ideate phase. 
 
Distill: The process ends with the implementation of the solution, after its refinement and clear definition, in 
order to avoid ambiguous interpretations. In this paper, this phase is represented by the conclusions. 
 
In the next section of the paper, with the aim to trace the path towards the promotion of knowledge sharing in 
Electronics Connect Ltd NPD team, the reader will be guided in a practical way through the whole process that 
has been adopted by the authors. 

5. Analysis  

Explore: The whole process began with a preliminary diagnosis of the trigger, the aim of which was to identify 
the macro areas in which the research should have been initially directed, namely leadership, trust, 
communication and time constraints. Each of these areas was extensively researched in order to determine its 
influence on knowledge sharing in NPD teams. All research findings were contextualized to the team and 
carefully examined to determine what, and by which extent, was relevant to the trigger, pointing out the 
directions in which further research was needed.  
 
The trigger was constantly scrutinized at each ���µ�š�Z�}�Œ�•�[ meeting during this phase of the process, using the 
research findings to complete the empathy map. This tool, depicted in Figure 3, has been particularly useful in 
understanding which were the issues and how t�Z���Ç�� �Á���Œ���� �����µ�•�]�v�P�� �^�‰���]�v�_�� �����Œ�}�•�•�� �E�W���� �š�����u�� �u���u�����Œ�•�U��
translating what they were saying and doing in what they were thinking and feeling.  
 
The empathy map used in this paper is an application of the � ŝ�Ç�u�‰�š�}�u�•���u���‰�_ identified by Shankar, Acharia 
and Baveja in their �^�^�}�(�š���^�Ç�•�š���u���D���š�Z�}���}�o�}�P�Ç�_��(2009, p.140), which gathers all the symptoms of the problem 
in order to help in the understanding situational contexts. 
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Figure 3: The empathy map 

Two reasoning paths, highlighted in red and yellow in Figure 3 are individually explained below in order to put 
the reader in the condition to appreciate the mechanism underpinning the tool used. In Electronics Connect 
Ltd, team members were clearly not disclosing critical information (do) and they were complaining to directors 
about the difficulty in communicating with their peers (say): these two behaviours were not problems, but 
rather tangible consequences of their inner thought that the disclosure of such information could have been 
dangerous (think), which, in turn, was the symptomatic manifestation of a deeper problem: the non-
trustworthiness of the environment perceived by team members (feel). The issue, in this case, was the lack of 
trust and its consequence was no disclosure of information across members. Following the reasoning path in 
yellow, two other tangible concerns were the tendency of members to offload their own responsibilities onto 
the shoulders of their colleagues (�^�šhe responsibility is yours!�_ - say) and the team unproductivity (do): a 
deeper analy�•�]�•�� �•�Z������ �o�]�P�Z�š�� �}�v�� �š�Z���•���� �����Z���À�]�}�µ�Œ�•�[�� �����µ�•���U�� �]�����v�š�]�(�]������ �]�v�� �š�Z���� �o�����l�� �}�(�� �u�}�š�]�À���š�]�}�v�� �~feel), directly 
conducible to its triggering element, i.e. absence of incentives (why do I have to do this if I am not rewarded 
for it? - think). In this case, the issue was the absence of incentives and its consequences were no commitment 
and lack of interest, as displayed in Figure 3. 
 
Once all the most important issues have been identified within the trigger, bearing in mind the interrelations 
discussed earlier in this paper, each issue was linked to its direct or indirect consequence(s), trying to 
�µ�v�����Œ�•�š���v�����š�Z�����•�]�š�µ���š�]�}�v���(�Œ�}�u���š�Z�����E�W�����š�����u�[�•���‰���Œ�•�‰�����š�]�À���X 
 
Reframe: With over ten different issues and consequences emerged in the previous diverging phase, it was 
needed to ���}�Á�v�•�]�Ì���� �š�Z���� �v�µ�u�����Œ�� �}�(�� �]�•�•�µ���•�� �]�v�� ���� ���}�v�À���Œ�P�]�v�P�� �(���•�Z�]�}�v�� ���Ç�� �������‰�o�Ç�� ���v���o�Ç�•�]�v�P�� �������Z�� �^�]�•�•�µ���_ to 
eventually identify common traits with the others. 
 
Once an interrelation between two or more issues emerged, the issues involved were grouped together. 
Subsequently, the list of � ĉonsequences�_���Z��s gone through the same process: it resulted in the transition from 
Table 1 to Table 2. 
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Table 1:  Issues and Consequences from the empathy map. 

 

Table 2: Reframed Issues and Consequences. 

 

�d�Z�]�•�� �^�Z���(�Œ���u�]�v�P�_��phase translated the list of issues and consequences coming from the empathy map into a 
specific and meaningful problem statement�W�� �]�š�� �]�•�� ���� �‰�Œ�}�����•�•�� �}�(�� �^�(�}���µ�•�]�v�P�_�� �Œ���š�Z���Œ�� �š�Z���v�� �^���Œ�}�������v�]�v�P�_���š�Z����
information gathered. During this phase, we developed a deep understanding of the users (team members), 
with which we were in the position to come up with an actionable problem statement, or point of view (PoV).  

Table 3: The Problem Statement - Point of View. 

 

This PoV, summarized in Table 3, is a unique vision crafted from the discoveries emerged in the process, a 
guiding statement that focuses on specific users, their needs, which were uncovered during the explore stage, 
and the reasons why users have those needs: 

 
 �^�d�����u�� �u���u�����Œ�•�� �v�������� ����supportive environment, effective leadership and training to provide them 
with effective direction and motivation to share knowledge, to enhance cohesiveness, to 
�µ�v�����Œ�•�š���v���]�v�P�����v�����o���À���Œ���P�����������Z���}�š�Z���Œ�[�•�������‰�����]�o�]�š�]���•���š�}�������o�]�À���Œ���v���Á���‰�Œ�}���µ���š�•�_�X 

 
Ideate: The second round of divergence began at this point of the process: Brainstorming sessions have been 
called in order to isolate as many interventions as possible, capable of tackling the problem identified in the 
PoV. Among all the interventions identified in this step, some of them have been discarded for their 
inapplicability to the Electronic Connected Ltd context. Then, the remaining Best Possible Interventions (BPIs), 
have been collected in an exemplary table comprising of Actions, Purpose and Details of each BPI, as displayed 
in Table 4. The interventions generated were: Team Building, Leadership, Team Restructure, Reward System, 
NPD Training, Informal Meetings and Information Platform.  
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Table 4: The Intervention Table. 

INTERVENTION TABLE 
INTERVENTION ACTION PURPOSE DETAILS REFERENCES 
TEAM BUILDING WORKSHOPS 

(FORMAL / 
INFORMAL) 
TEAM ACTIVITIES 

HELP UNITE STAFF, DEVELOP 
RELATIONSHIPS, AND BUILD TRUST - FORMAL TRAINING/LECTURES 

- INFORMAL MEETING/GATHERINGS 
  ONCE A MONTH. 

- DYER, W. G., & 
DYER, J. H. (2013).  
- PHILLIPS, N, (1993) 
- MARSH, F. K. 
(2010) 
- PITT, M. (2010) 
- ZHANG, L., & 
ZHANG, X. (2013) 

LEADERSHIP APPOINT AN 
EXPERIENCED 
MANAGER TO LEAD 
THE TEAM 
(INTERNAL / 
EXTERNAL) 

THE INTRODUCTION OF AN EXPERIENCED 
MANAGER WOULD BE ABLE TO 
SUCCESSFULLY IMPLEMENT EACH OF THESE 
INTERVENTIONS. A MANAGER WOULD ALSO 
PROVIDE SUPPORT TO THE TEAM AND BE 
ABLE TO RESOLVE ANY FUTURE 
BREAKDOWNS IN COMMUNICATION. THE 
GUIDANCE OF A MANAGER WOULD HELP 
FOCUS THE TEAM IN THE RIGHT DIRECTION 
TO COMPLETE THE TASK EFFICIENTLY AND 
SUCCESSFULLY. 

THE PREFERRED OPTION WOULD BE TO  
APPOINT A MANAGER FROM OUTSIDE 
THE COMPANY WITH SUCCESSFUL 
EXPERIENCE IN MANAGING INNOVATION  
TEAMS. IF THE COMPANY DID NOT HAVE  
THE NECESSARY RESOURCES TO HIRE  
ADDITIONAL STAFF FROM OUTSIDE, THE  
NEXT OPTION WOULD BE TO APPOINT  
THE MOST SUITABLE PERSON WITHIN THE  
COMPANY TO MANAGE THE TEAM.  

- MCDONOUGH & 
GRIFFIN, 1997) 
- EDMONDSON 
(1999) 
- LOVELACE, 
SHAPIRO, & 
WEINGART, 2001 

OPTIMIZE 
�d�����D�[�^�������^�/�'�E��
AND DEFINE 
STRUCTURE 

APPOINT A FULL-
TIME PROJECT 
MANAGER. 

PROVIDE ADEQUATE RESOURCES AND TIME 
TO ALLOW THE TEAM TO BE SUCCESSFUL. IF 
THIS TASK IS IMPORTANT FOR THE 
SURVIVAL OF THE COMPANY THEN THE 
COMPANY NEED TO TREAT IT WITH THE 
IMPORTANCE AND PRIORITY IT DESERVES. 

- ALLOW A NUMBER OF STAFF TO WORK FULL- 
TIME ON THIS TASK AND LEAVE THE OTHERS  
WITH A PART-TIME CONTRIBUTION TO NPD: 
FULL-TIME STAFF:  

PRODUCTION & ENGINEERING  
SALES & MARKETING 
PROJECT MANAGER. 

PART-TIME STAFF: 
FINANCE 
QUALITY CONTROL 
GENERAL ADMIN. 

- ALLOCATE SPACE & TIME WITHIN WORKING          
HOURS TO NPD TEAM. 
- INFORMAL MEETINGS EVERY MORNING. 

- DEAL AND 
KENNEDY (1982)  
- FIGALLO (1998)  
- HACKMAN J.R. 
(1990) 

REWARD SYSTEM INTRODUCE 
INCENTIVES  IT WOULD MAKE THE TEAM FEEL VALUED, 

THAT THEIR EFFORTS WILL BE REWARDED 
AND THAT THEY ARE NOT BEING 
EXPLOITED.  
AS THE COMPANY IS IN FINANCIAL 
DIFFICULTIES IT MIGHT NOT BE ABLE TO 
AFFORD IMMEDIATE FINANCIAL REWARDS 
SO OFFERING SHARE OPTIONS WOULD GIVE 
THE TEAM AN EXTRA INCENTIVE TO WORK 
HARD AND EVENTUALLY REWARD THEIR 
SUCCESS.  

- SHARE OPTIONS UPON SUCCESSFUL 
COMPLETION OF THE TASK. 
- GROUP REWARD SYSTEM 
- MONETARY/NON-MONETARY  
- HOLIDAYS 
- TIME OFF IN LIEU 
- POTENTIAL PROMOTION 
- VOUCHERS. 
AVOID (IF POSSIBLE) INDIVIDUAL REWARD 
SYSTEM AS IT COULD BE COUNTER 
PRODUCTIVE. 

- BAREKET-BOJMEL, 
HOCHMAN & ARIELY 
(2014) 
- GRANT & SINGH  
 (2011) 
  

NPD TRAINING & 
LEARNING BRING IN OUTSIDE 

KNOWLEDGE TO 
PROVIDE 
ADDITIONAL 
TRAINING 

AS THE TEAM HAS NO EXPERIENCE IN 
INNOVATION ANY ASSISTANCE IN HOW TO 
ACHIEVE THIS NEW TASK WOULD 
REPRESENT A HUGE BENEFIT. 

- INNOVATION, CREATIVITY, LEADERSHIP,  
PURPOSE, COMMUNICATION. 
- TIME MANAGEMENT SESSIONS. 
- INTERNAL PROJECT MANAGER MUST BE  
TRAINED ON LEADERSHIP. 

- WHEELWRIGHT, 
S.C. & 

 CLARK, K.B. (1992) 
- (MOENAERT &  
CAELDRIES, 1996). 

INFORMAL 
MEETINGS ORGANISE 

INFORMAL 
MEETINGS  

IT WOULD HELP DEVELOP THEIR 
RELATIONSHIP AND BUILD TRUST. THEY 
WOULD HAVE THE OPPORTUNITY EACH DAY 
TO DISCUSS THE TASK, COLLABORATE AND 
THEN HAVE THE FULL DAY TO WORK ON 
ANY IDENTIFIED AREAS. IT WOULD ALSO BE 
A FORM OF A REWARD FOR THE TEAM AND 
HELP THEM FEEL APPRECIATED. 
TO SHARE INFORMATION, ENHANCE 
COHESIVENESS. 

- SET-UP A BREAKFAST CLUB WHERE THE TEAM 
COULD MEET EACH MORNING IN A RELAXED 
ENVIRONMENT. 
- SOCIAL CLUB. 
- LUNCH SESSIONS. 
INCREASE COMFORTABILITY BETWEEN 
COLLEAGUES.  

- MADHAVAN & 
GROVER (1998) 
- KRACKHARDT 
(1992)  

COMMUNICATIO
N & 
INFORMATION 
PLATFORM 

DESIGN A 
PLATFORM AND 
PROCEDURES: HOW 
THE TEAM SHARES 
INFORMATION AND 
ENCOURAGES 
COLLABORATION 

THE SIMPLE INTRODUCTION OF A 
PLATFORM SIMILAR TO GOOGLE DOCS 
WHERE TEAM MEMBERS CAN SHARE 
INFORMATION QUICKLY, CHECK WHAT 
OTHERS MEMBERS ARE WORKING ON AND 
NOT NEED TO WAIT FOR GROUP MEETINGS 
TO LEARN OF PROBLEMS OR PROGRESS. 

- DEVELOP AN IT INFORMATION INTRANET TO 
EXCHANGE TASK INFORMATION AND SHARE 
PROCESS PROGRESS. 
- ALLOCATE SPACE AND TIME WITHIN WORKING 
HOURS (20HRS NPD, 19HRS NORMAL WORK) 
- FIRST 4 HOURS/DAY EACH DAY TO NPD. 

- GILSDORF (1998)  
- HARGIE (2004)  
- WEAVER, R.G. & 
FARREL J.D. (1999) 

 
Team building helps unite staff, develop relationships and build trust within the team. Leadership is 
paramount to implement the above-stated interventions and avoid breakdowns in communication. Team 
restructuring intends to provide adequate resources and properly organise the NPD work. To ensure team 
member feel appreciated, a reward system should be utilised to combat low morale and productivity issues. 
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NPD training will establish a form of guidance and foundation for the inexperienced NPD team. Informal 
meetings aim to increase overall cohesiveness within the team, providing the opportunities to communicate 
direct and interactive manner. The information platform, on the other hand, is a virtual forum to dispense 
information and progress accessible to everyone.  
 
The process of ideation was a viscose system of research. For this reason, it was important to take a second 
look and re-diagnose the primary trigger: it was essential not to lose sight of the specific context at hand.  
 
Prototype: Once the Best Possible Interventions (BPIs) have been identified, the fourth phase consisted in 
converging towards the Most Suitable Intervention(s) (MSI) to solve the problem. MSIs are those interventions 
that among BPIs particularly suit with the given context. It may be the case that one MSI is formed by merging 
two or more BPIs. The outcome of this phase is represented by the following plan, containing the ���µ�š�Z�}�Œ�•�[��
recommendations for Electronics Connect Ltd: 
 
#1 Place a leader: when introducing for the first time an NPD team in a pure functional organization, care 
should be taken ensuring unambiguous understanding of the team by team members in particular, and by the 
whole organisation in general. The NPD process can be seen as a project, which has a start and an end, 
consisting of consequential phases and being time framed. In order to effectively manage the project, it is 
necessary to place a leader. Figures 4 and 5 display two alternative options: hire a project manager (PM) and 
appoint a project manager inside the organisation, respectively. 

 

Figure 4: External project manager. 

 

Figure 5: Internal project manager. 

Often, hiring a project manager is too costly, not only in monetary terms but also in terms of integration in the 
organisational environment and business understanding. Assuming a shortage of financial resources, it may be 
more convenient to identify a leader inside the organisation, most likely inside the new-born team, who 
possess the desired skills, such as project management and communication facilitation. 
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The advantage of having principled leadership rather than decentralized one (self-directed teams) consists in 
the accepted presence of a guide able to unleash the talent of group members and capable of creating the 
necessary changes to get the job done (Weaver & Farrell, 1999). 
 
A major obstacle inhibiting this intervention could be the non-acceptance of the leader by team members, 
likely to occur when the leader is not legitimated by his competencies, which, in turn, must be supported by 
evidence. 
 
�·�î�������(�]�v�����š�����u�[�•���•�š�Œ�µ���š�µ�Œ���W Once a project manager has been appointed (e.g. the engineer) the team needs to 
be re-built around the leader. This is not about changing team members, it is rather about clearly defining who 
are the members and the extent to which they are committed to the project. In Electronics Connect Ltd, the 
creation of the NPD team was sought as nothing but adding further duties and responsibilities to already 
overloaded employees. In such a small company, where few development projects are being undertaken at 
one time, the establishment of a full-time project team may not be practicable (Jones, 1997). In this context, 
an appropriate intervention could consist of having three members, such as Production & Engineering (in this 
case the appointed PM), Quality control and Marketing & Sales, permanently associated with the project, 
while the other team members from Finance and General Administration only involved on a part-time basis. 
The scope of full-time members is to ensure a certain degree of continuity in the project development. 
Assuming 40 working hours per week, the part-time members could be assigned to the NPD team for 50% of 
their time. For proximity purposes, the team members should be physically co-located with the project leader 
in a team-dedicated venue, perhaps close to the Production & Engineering department. An appropriate 
schedule could consist of four hours every morning from 9.30 to 13.30 Monday to Friday for all members, and 
four hours every evening from 14.30 to 18.30 solely for full-time members, in order to grant part-time 
members the time to work in their departments. To accelerate the social process through informal 
communication, we suggested that every morning team members should meet at 9.10 for 20 minutes 
breakfast before starting the daily work session. The team should be also equipped with an information 
sharing platform, where the progress of the project could be stored and easily recalled. 
 
#3 Incentives introduction: Since individual rewards tend to reduce information-sharing and raise suspicions of 
�š�Z�����‰�����Œ�•�[���]�v�š���v�š�]�}�v�•���~�����•�•���v�š��& Tidd, 2007), it may be appropriate to �(�}�•�š���Œ���š�����u�[�•���i�}�]�v�š�����}�u�u�]�š�u���v�š���š�Z�Œ�}�µ�P�Z��
the establishment of group rewards. The motivational push exercised by result-related group incentives could 
definitely help the NPD team in Electronics Connect Ltd. Proper incentives connected with the successful 
completion of the task could consist of potential promotion and career advancement, share options and career 
benefits such as training courses and certification awards. An interesting point could be the introduction of 
thank-you rewards, consisting in positive feedbacks and effort-recognition coming from the top management 
and from the whole organization. 
 
#4 Training: The introduction of training session aims to fill existing gaps between the ideal skills and 
competencies required in NPD and the actual ones possessed by the team members. Professional trainers 
should be called in for training and coaching sessions concerning team-building, leadership, communication, 
and NPD innovation process, exclusively attended by the NPD team. A corporate day should be called in order 
to create awareness about the importance of the NPD team success for the purposes of business continuity, 
creating consensus and supportive behaviours from the whole company and establishing a �^�(�]�Œ�u-wide 
���Œ�����š�]�À�]�š�Ç�� ���š�Z�}�•�_ (Flinders, Lynch & Holden, 2009, p.13). Additional training should be provided to the PM 
about conflicts management, promotion and maintenance of cooperative communication, delegation and 
constraint adherence. 

6. Conclusion 

After an extensive examination of Electronics Connect Ltd�[�•���v���������(�}�Œ�������v���Á���•�š�Œ�}�v�P���‰�Œ�}���µ���š�������À���o�}�‰�u���v�š���š�����u�U��
this study identifies the key areas where the company should intervene to drive the NPD team to perform and 
let the company regain its market share. This study explored how an SME could manage performance within 
the complex context revolving around cross-functional NPD throughout the implementation of four practical 
interventions able to leverage the essentials of knowledge sharing in order to catalyse its innovation process. 
Moreover, it has been clarified that unless groups can develop tools for capturing knowledge and 
implementing the learning process, knowledge will not be translated into proficiency. The paper recognized 
the creation of knowledge sharing culture as a fundamental part of a management initiative by having strong 
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leadership within the organisation at all levels. Only effective team work and communication, which extends 
across the whole company structure, will generate trust and give NPD team the boost it really needs, which 
should be accompanied by innovation training to educate staff on how they could help bring Electronics 
Connect Ltd to the next level. The NPD team, with the appropriate knowledge sharing mindset, the 
appropriate leadership and the proper environment supporting it, will be able to achieve the objectives of 
Electronics Connect Ltd. In short, knowledge sharing and learning need to be managed and led by good 
leadership and teamwork (McKee, 1992). 
 
There are some physiological limitations which set the boundaries of the study. For example, this paper lacks 
on giving statistical evidence of the successful implementation of interventions, paving the way for further 
research that could fill this gap. Moreover, future research could focus on the effects exercised by cross-
cultural differences within already stormed cross-functional team. 
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Abstract: Knowledge management is not new to construction companies, as they have been implementing and managing 
knowledge for as long as they have existed. However, there is the business need for organizations to continuously evaluate 
the effectiveness of their knowledge management enabling initiatives. With growing competition, companies must remain 
competitive through the deployment and use of various knowledge management enabling technologies. Equally important 
is the need to be aware of the factors that are related to the effectiveness of knowledge management enabling initiatives. 
As such, there is the need to know what those factors are, and the main purpose of this study is to identify the barriers and 
enablers of effective knowledge management enabling initiative in a construction organization. The research approach was 
a case study research design, and it captured in-depth experiences of a specific construction organization before and after 
the implementation of their knowledge management enabling initiative, and the major drivers of improvement. In general, 
the research found three key barriers and enablers to the knowledge management enabling initiative at the case study 
organization: awareness centered on the need and value of knowledge or lack of it, a knowledge sharing environment or 
lack of it, and web-enabled and integrated knowledge management systems or lack of it. It is hoped that from this study 
other construction organizations and other companies within other sectors would learn from the experience of the case 
study organization on barriers and enablers of effective knowledge management, as well as how to evaluate the 
effectiveness of their knowledge management initiatives. 
 
Keywords: Knowledge Management, Information and Communication Technology, Construction Industry, Competitiveness 

1. Introduction 

Projects involve people, and people rely on knowledge to make decisions and take actions. Santos-Rodrigues, 
Pereira-Rodrigues, and Cranfield (2013) posit that in order to be successful and remain competitive, 
organizations must consider knowledge assets as an important resource. Jeon (2009) states that it is now a 
widely accepted fact that knowledge management is a component of an organization�[s competitiveness. A 
construction organization is typically involved in activities which require the use and management of 
knowledge resources. According to Robinson et al. (2005), knowledge management aims to reduce rework, 
provide a platform to share tacit knowledge, and help in the process of knowledge transfer. 
 
Organizations are continuously evaluating the effectiveness of their knowledge management enabling 
initiatives so as to improve on them. Such evaluation would identify barriers and enablers of effective 
knowledge management. 
 
At industry level, much has been written regarding factors that enable and hinder knowledge management. 
Minonne and Turner (2009) conclude that the effectiveness and efficiency of knowledge management 
initiatives can be evaluated based on four indicators: cultural integration, organizational integration, 
procedural integration, and methodical integration. Other research by Omotayo (2015) broadly highlights the 
factors that enable and hinder knowledge management, and the research identified the three main factors as 
people, processes, and technology. At a construction industry level, research by Yang, Chen, and Wang (2012) 
found that information technology enables knowledge management, which has an impact on project 
performance. As such the effectiveness of a knowledge management enabling initiative can be evaluated by 
looking at several project performance indicators. 
 
Within the construction sector, little research has been conducted on factors that are related to effective 
knowledge management enabling initiatives. For instance, Dave and Koskela (2009) conducted a case study of 
a construction organization, and their work provides an in-depth view of how knowledge management 
enabling initiatives facilitated collaboration and knowledge sharing in the case study organization. Thomas and 
Keithley (2002) conducted similar research on the effectiveness of knowledge management initiatives, 
focusing on the impact of knowledge management on company performance at a specific construction 
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organization. They detailed specifically the experience of the organization before and after a knowledge 
management enabling initiative. Similar to these two studies, both of which focused on a specific construction 
organization�[�• experience, this research is significant in the sense that it provides an in-depth view and 
contributes to previous work on factors related to effective knowledge management enabling initiative by way 
of looking at before and after experience of the case study organization. 
 
The main objective of this research is to identify barriers and enablers of effective knowledge management 
enabling initiative in a construction organization. 
 
Identifying the barriers and enablers of effective knowledge management requires an understanding of key 
drivers, which could be identified by looking at the needs, issues, and techniques of effective knowledge 
management practices in a construction organization. 
 
This research sought to identify what factors relate to effective knowledge management enabling initiatives in 
a construction organization. The answer to this question provides specific insight into the factors that enable 
and hinder effective knowledge management enabling initiatives at the case study organization, and as such, 
provides the basis for the organization to continuously evaluate the effectiveness of their knowledge 
management enabling initiatives. In the review of literature, the paper looks at those factors related to 
effective knowledge management enabling initiative from a more general perspective of all industries and 
sectors. This is then followed by a look at those factors from a more specific perspective of the construction 
sector. 
 
A single-case study research method was chosen to help answer the research question. The case study method 
was chosen because it permits an in-depth understanding on barriers and enablers of effective knowledge 
management enabling initiatives. This method involved a collection of the company�[�•���l�v�}�Á�o�����P�����u���v���P���u���v�š��
related experiences before and after the implementation of a major knowledge management enabling 
initiative. The case study company was chosen because the company recently went through an enterprise 
resource planning/enterprise content management (ERP/ECM) implementation. It is important to note that 
ERP/ECM is not the same as knowledge management, but its implementation enables effective knowledge 
management practices because it supports knowledge resource capture, storage, retrieval, sharing, and 
transfer. 

2. Literature Review 

This section explores the literature on knowledge management barriers and enablers. In general, the literature 
looks at the challenges related to effective knowledge management and the techniques used for effective 
implementation of knowledge management within the context of an organization. To be specific, the literature 
touches on the values of knowledge management, the need for knowledge management, and the techniques 
for effective knowledge management within the construction industry. 

2.1 The Unique Nature of the Construction Industry 

Construction business is project-centered, where companies exist for the sole purpose of doing projects and 
each is unique and dynamic. Each project goes through a lifecycle and brings together different groups and 
stakeholders working together in order to bring the project to fruition. From the viewpoint of the wide range 
of different groups that participate in the construction process, the construction industry is viewed as a 
conglomerate of industries (Fernández-Solís, 2009). In addition, construction projects are temporal, only 
lasting for a given period of time. The lack of continuity and the complex array of players involved in 
construction may contribute to the fragmented nature of the industry. The industry is said to be data rich but 
information poor, due to its inability to easily tap into the wealth of knowledge that it generates from projects. 
Ineffective knowledge management may relate to situations where practitioners lack access to basic and 
relevant knowledge resources needed to solve everyday project related problems. Such situations affect 
performance, hinder growth, and put a company at risk of failure. However, the industry has been under 
pressure to embrace and implement appropriate information and communication technology (ICT) systems 
which could help improve production, quality of product, and speed of delivery. Knowledge management 
initiatives are about effective organizational knowledge management through systematic practices used for 
creating, capturing, storing, and making knowledge resources available (Kumar and Gupta, 2012). In 
comparison to other sectors, the debate over the years has been that the construction industry is slow in 
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adopting innovative technologies and all they have to offer (Dave and Koskela, 2009). This may result from the 
skeptical view on the benefits of using new technologies and inadequate data on the return on investment 
within the construction industry. Construction is a risky business, and the industry is full of stories of project 
failures and companies that are struggling to remain in business or have gone out of business. In the 
construction sector, the profit margins are very small, and there is no room for error or experimentation, 
meaning that construction companies will only invest in something they know will provide a good return on 
investment. Construction projects are unique and dynamic, and they have been viewed as wasteful, highly 
inefficient in the areas of both basic resources used in the construction process and knowledge resources 
(Kazi, 2005). Considering that construction projects are temporal and lack continuity, capturing lessons learned 
becomes critical to knowledge management. Ghasabeh and Chileshe (2014) found that fewer construction 
companies have systematic methods to effectively capture lessons learned from the projects that they 
undertake. There is also the rising cost of completing a project, the need to be more competitive, and to find 
ways to be efficient and reduce cost of production. As such, there is a need for effective knowledge 
management enabling system to help construction companies to effectively capture and reuse project related 
knowledge during and after the completion of projects. 
 
Ineffective knowledge management in construction organizations is an especially important problem because 
it affects the performance of those companies and puts them at risk of failing. The construction industry will 
be better served with an understanding of the enablers of and barriers to effective knowledge management 
enabling systems. 

2.2 Knowledge Management Definition 

Looking back at the work of Davenport and Prusak (1998), knowledge from the point of view of the knower is 
defined as coming from one�[s experiences, values, contextual information, and expert insight which then 
provides the basis for evaluating and incorporating new experiences and information.  Knowledge 
management can be seen as the way that people create, transfer, and adopt knowledge resources at different 
levels of interrelationships or networks. The work by Phelps, Heidi, and Wadhwa (2012) identified those 
network levels to be interpersonal, intra-organizational and intra-organizational. Within a construction 
organization, knowledge management is a set of tools and practices developed and implemented to gather, 
store, share, protect, and make project-related experience and training available for use. Knowledge 
management has many meanings within a variety of areas. Girard and Girard (2015) found that knowledge 
management has been defined differently by various authors in different disciplines. This also highlights the 
fact that within each context, people perceive and use the term differently, and it is appropriate to define 
knowledge management within the context of a construction organization. One of those definitions was 
captured by Levinson (2007). Levinson defines knowledge management as the process through which 
organizations generate value from their intellectual and knowledge-based asset. Regarding knowledge as an 
asset, Frost (2010) defines knowledge management as a syst���u���š�]���� �u���v���P���u���v�š�� �}�(�� ���v�� �}�Œ�P���v�]�Ì���š�]�}�v�[�•��
knowledge assets for the purpose of creating value to meet organizational objectives at the operational, 
tactical and strategic levels. 

2.3 General Perspectives on the Challenges Related to Effective Knowledge Management 

Knowledge management is driven by the need to share and transfer knowledge, but the process of knowledge 
management also faces several barriers.  
 
Major issues in knowledge management identified by Kim and Park (2003) include administration, integration, 
indexing (tagging), and non-computerized knowledge. Sharing knowledge resources requires collaboration, 
which would require integrated systems and tools so that knowledge can be created, accessed, and shared 
with those who need them. Lack of web-based access could limit a project participant�[�• access to information 
from anywhere internet access is available. A web-based content management system should allow users to 
capture, store, modify, share, reuse, archive, and work with information from anywhere, anytime.  
 
Management support has been known as a crucial factor in successful transformation of organizational 
initiatives, and knowledge management is no different. Most projects will fail if they have poor management 
oversight and support. The study by Chi, Lan, and Dorjgotov (2012) showed that effectiveness of knowledge 
management as it relates to improving organizational performance indirectly depends on transformational 
leadership efforts. Another study by Shokri-Ghasabeh and Chileshe (2014) also found the effect of 
management support on the ability to capture lessons learned�v a core aspect of knowledge management. The 
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research by Shokri-Ghasabeh and Chileshe (2014) also found that lack of the right technologies, such as an 
easy to search data repository, was a barrier to effective capture of lessons learned.  
 
National and multinational organizations with offices located in various areas do have the need to 
communicate and share knowledge resources. Having dispersed offices could become a barrier if not properly 
bridged. The relevance of knowledge management system in organizations with dispersed locations was 
detailed by Kumar and Gupta (2012). Another way to look at the barriers of knowledge management is to look 
at some of the symptoms or evidence of ineffective knowledge management. Thomas and Keithley (2002) 
discussed some of the symptoms of an organization in need of knowledge management, and a few of those 
issues which the authors discussed include: 
 

�x Discipline groups working in silos, unable to share knowledge or lessons learned 
�x Globally dispersed groups reinventing the wheel 
�x Inability to leverage the power of collaborations 
�x Captured knowledge existing in disjointed, non-integrated systems 
�x Implicit knowledge held by experienced lead engineers, which leaves with them when they leave the 

company 
 
As a result, with no single version of the truth, the latest and greatest version of captured knowledge is not 
known throughout the organization, making it difficult to leverage relevant knowledge 
 
Knowledge management systems are technologies put in place to manage knowledge resources, and this is the 
core of ICT. Kumar and Gupta (2012) defined knowledge management system as a set of IT systems designed 
to manage organizational knowledge resources, through creating, organizing, storing, retrieving, transferring, 
accessing, sharing, collaborating, and performing similar activities aimed to enhance how organizations 
interact with their knowledge resources. With so many IT systems, it might become difficult to differentiate 
one system from another in terms of their fit and use as a knowledge management system or enabling system. 
As such, it would be helpful to have a set of guidelines to evaluate a good knowledge management system. 
Woodman and Zade, (2011) came up with five principles for such evaluation: complexity principle, non-
reductionist principle, just-in-time principle, sociotechnical principle, and multi-view principle. From the 
performance objectives point of view, and according to Adjei (2015), the four primary objectives of knowledge 
management systems should be: 
 

�x To create repositories 
�x To improve knowledge access and transfer 
�x To enhance knowledge environment 
�x To manage knowledge as an asset  

 
The need for knowledge management is driven by knowledge sharing and transfer, and the road to effective 
knowledge management is met with barriers resulting from lack of integrated and standardized system to 
capture, share and transfer knowledge resources. An understanding of the techniques that could enable 
effective knowledge management practice is needed in order to overcome the barriers and meet the need for 
effective knowledge management  

2.4 General Perspectives on the Techniques for Effective Knowledge Management Practices  

According to Kim and Park (2003), information technology is at the core of knowledge management. 
Information technology is the tool used to capture knowledge and make it available for reuse. Knowledge 
management involves three techniques: making knowledge available for use, sharing and making use of 
knowledge, and protecting available knowledge (Kim and Park, 2003).  
 
Wang and Wang (2009) developed a tool to measure knowledge management as it relates to how well 
information technology enabled knowledge management. The authors found that information technology 
supports knowledge management when there is an alignment of business strategies, organizational strategies, 
information technology strategies, and knowledge management strategies. As such, just having knowledge 
management tools and systems does not automatically represent effective knowledge management, but 
instead, the tools and practices should be developed to achieve knowledge management objectives. In 
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addition, the work of Bosua and Venkitachalam (2013) expands on the need for knowledge management 
strategies to be aligned with the knowledge management processes. Alvarenga (2007) states that some of the 
key enablers of knowledge management include intellectual capital, organizational learning, management of 
innovation, information technology tools applied to knowledge management, intangible asset measures, 
competitive intelligence and environment scanning, strategic information management, organization 
development and competency management, and a community of practice. Tupenaite et al. (2008) evaluated 
knowledge management models and proposed a model which includes four major stages: project information 
and knowledge gathering, acquisition of knowledge, maintaining a best practices knowledge database, and 
making knowledge available through a knowledge-based decision and support system.  
 
ICT is an umbrella of technologies for creating, storing, retrieving, manipulating, transmitting, sharing, and 
receiving information in a collaborative environment within a specific setting or context. Kim and Park (2003) 
outlined that typical knowledge management tools would involve tools to capture, transform, store, query, 
update, report, discover, share and learn, protect, and transmit knowledge. However, the work of Wang and 
Wang, (2009) showed that knowledge management does not just depend on available information technology 
but on the alignment of business strategy and knowledge management strategy.  Knowledge is an asset which 
sustains an organization. This understanding is evident in the work of Shelbourn et al. (2006). A primary focus 
of Shelbourn et al. (2006) was the development of a framework that facilitates the process of knowledge 
creation and re-use at the project and organizational levels. The research developed an integrated platform of 
tools to �(�����]�o�]�š���š�����‰�Œ�}�i�����š���u���u�����Œ�•�[�������]�o�]�š�Ç���š�}�������‰�š�µ�Œ�������v�����Œ��-use project knowledge. 
 
In addition, the study by Kamhawi (2012) found that effective knowledge management adds to organizational 
performance and that effective knowledge management is enabled by factors such as management support, 
IT, organizational design, and organizational culture. Rai (2011) explains that organizational culture is a critical 
driver in knowledge management, and his work produced a theoretical framework on the effect of 
organizational culture on organizational knowledge management. 
 
Internet technology is seen as an enabler of knowledge management because it offers the opportunity of a 
network environment for better knowledge exchange (Jeon, 2009). Ajam et al. (2008) explored and presented 
how ICT enables organizations to develop integration and collaboration systems, which make it possible for 
organizations to save cost, save time and create value. The work by Ajam et al. (2008) shows how a web-based 
system could be developed to support collaboration within and outside an organization at various stages of a 
project lifecycle.   

2.5 The Values of Knowledge Management in the Construction Sector 

Construction organizations create knowledge resources every day as a result of the process of doing business. 
Ironically, some construction organizations still suffer from lack of access to the knowledge resources they 
create (Lee and Fink, 2013). Part of the problem is that construction companies have been known to lag 
behind other industries in adopting new and emerging technologies. Dave and Koskela (2009) acknowledged 
the ongoing debate that the construction industry has been very slow in adopting information and 
communication technology and all the things that it has to offer, such as the use for implementing knowledge 
management. In the construction sector, it i�•�� �µ�v�����Œ�•�š�}�}���� �š�Z���š�� �‰���}�‰�o���� ���Œ���� ���v�� �}�Œ�P���v�]�Ì���š�]�}�v�[�• biggest asset 
(Kamara et al. (2002). The acceptance �š�Z���š���‰���}�‰�o�������Œ�������v���}�Œ�P���v�]�Ì���š�]�}�v�[�• biggest asset is related to the fact that 
without �l�v�}�Á�o�����P���� �Œ���•�}�µ�Œ�����•�U�� �‰���}�‰�o���[�•�� �����]�o�]�š�Ç�� �š�}�� �‰���Œ�(�}�Œ�u��diminishes and so does their worth. Knowledge 
management is an essential resource for continuous business improvement and for maintaining a competitive 
advantage (Robinson et al., 2005). This statement is in line with that presented by Dave and Koskela (2009), 
that knowledge management enables knowledge transfer, enables capture and reuse of knowledge, and 
enables better communication amongst stakeholders. To further support the understanding that knowledge 
has value, Liyanage et al. (2008) argue that knowledge and competency are the most critical resources in an 
organization, and Egbu and Robinson (2005) make a strong case for knowledge management. They also state 
that knowledge management is the most valuable asset required for an organization to create wealth, be 
successful, and be competitive. At Fluor Corporation (a typical construction company), knowledge 
management enables the organization to attract, train, develop and retain their employees, and it has also 
enabled the new employees to quickly acquire technical and business competencies much earlier in their 
career (Thomas and Keithley, 2002).  
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According to Thomas and Keithley (2002), implementation of knowledge management strategies at Fluor 
Corporation provides value and enables the organization to: 
 

�x Increase collaboration and improve access to lesson learned 
�x Improve ability to design-to-market 
�x Enable access and reuse of design principles and best practices 
�x Increase technology and innovation competency 
�x �,���À���� ���� �^�}�v���� �•�š�}�‰�� �•�Z�}�‰�_�� �(�}�Œ�� ���o�o�� �š�Z�]�v�P�• related to project control and estimating, accessible to all 

employees, anytime, anywhere. 
 
Alvarenga (2007) looked at knowledge management practices within the context of three large Brazilian 
organizations. The research found that some of the values of implementing knowledge management include: 
innovation cycle time reduction and faster time-to-market solutions, facilitation of expertise and people 
locations, creation of an organizational repository and memory, increase in learning capacity, and ability to 
anticipate co�u�‰���š�]�š�}�Œ�•�[�������š�]�}�vs and movement.  

2.6 The Need for Knowledge Management in the Construction Sector 

According to Hislop (2013), organizations need to effectively manage their knowledge in order to be 
successful, maintain a competitive advantage, and sustain their existence. People are ���v�� �}�Œ�P���v�]�Ì���š�]�}�v�[�•�� �u�}�•�š 
valuable asset, and the need for knowledge management is driven by several factors. Robinson et al. (2005) 
explored how large UK construction companies manage their knowledge assets. The authors found that 
construction companies with international operations and dispersed locations were more advanced in their 
adoption and implementation of knowledge management when compared to those that operate only in the 
UK. This could be explained by the need to connect, share knowledge, and collaborate with team members 
working from different locations. Knowledge is power, as they say, and in a competitive market like the 
construction industry, being extremely knowledgeable could be the key to winning and successfully managing 
new projects. Betit (2014) states that knowledge management systems are being developed in companies due 
to the need to bridge the knowledge gap between different knowledge consumers found within an 
organization, which include the young and less experienced, the middle-aged and experienced, and the 
retirement-aged and very experienced. Effective knowledge management enabling initiatives should be 
informed by an understanding of the barriers and enablers. As such, knowledge transfer and management 
should be developed around some understanding of the environment under which knowledge will be used 
(Liyanage et al., 2008). There is also the need to enhance innovation and to learn through knowledge 
management. Maqsood (2006) looked at how knowledge management plays a role in enhancing innovation 
and learning in the construction organization. Maqsood (2006) found that knowledge management helps 
organizations locate and bring in new knowledge that is outside of their organization, helps organizations to 
become innovative, and also enables organizations to learn and continuously improve their practice.  

2.7 Techniques for Effective Knowledge Management within the Construction Sector 

Mohd and Eqbu (2010) state that the construction industry has been slow to adopt knowledge management 
techniques, and the authors detailed the benefits and strategies for effective implementation of knowledge 
management. Some of the recommendations offered by the authors include a method to manage 
implementation change, a culture for sharing knowledge, support from top management, incentives that 
encourage knowledge sharing, appropriate technology platforms, training, and enabling practices. 
Organizations have the need to share and transfer knowledge, and it is critical that techniques for effective 
knowledge management practices are explored. 
 

The construction industry has frequently been described as fragmented and information intensive, and the use 
of technologies and practices which enable knowledge management are encouraged. Elmahdee et al. (2014) 
looked at knowledge management practice of construction companies in Malaysia and found that while most 
companies did well at acquiring knowledge assets, very few of them disseminated or applied the knowledge 
asset they acquired in the process of doing business. As such, the authors recommend that Malaysian 
construction companies pay more attention to knowledge management as a means for sustaining their 
business. 
 

Dave and Koskela (2009) argue that the fragmented nature of the construction industry creates issues to 
knowledge management, and the authors suggest that collaborative knowledge management might be the 
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most effective means to capture project based knowledge. Some of the collaborative knowledge management 
success factors suggested by the authors include top management support, a knowledge management system 
that is easy to use and implement, efficient information retrieval system, treating the knowledge management 
system as a core and indispensable tool, and creating the right environment for knowledge sharing. 
 

Lin and Tserng (2003) explored the relationship between knowledge management and lean construction. They 
found that knowledge management is the key to lean construction, and the use of web-based technology was 
found to enhance knowledge management. Considering that lean construction is about reducing waste, 
reducing mistakes, improving performance, and increasing output, the authors made the case for how having 
the right knowledge at the right time would work in favor of lean construction. 
 

Tarek (2014) highlighted that much previous research has been completed on tools and techniques for 
effective knowledge management in the construction industry. However, the author found that the three main 
factors which affect adoption of knowledge management are access to large databases, interoperability of 
tools used, and organizational culture. 
 

Ahmad (2010) developed a knowledge management model which was found to facilitate the implementation 
and application of knowledge management in construction projects. The knowledge management model 
developed by the Ahmad (2010) involves the integration of collaboration tools, knowledge capturing tools, 
knowledge retrieval tools, knowledge repository tools, and general purpose tools. 
Practices that enable effective knowledge management are driven by awareness of the barriers and enablers 
of effective knowledge management enabling initiative.  
In general, this literature review looked at effective knowledge management enabling initiatives from a 
general perspective as related to all industries and sectors and then looked at those factors from a more 
specific level as related to the construction sector. To answer the research question and close the gap in 
knowledge on factors related to effective knowledge management enabling initiative, a single-case study 
research method was chosen. 
In the following sections, the paper discusses the research design and method, the background of the case 
study organization, and the specific experiences of the case study organization before and after the 
implementation of a knowledge management enabling initiative.  

3. Research Design and Method - The Single-Case Study Approach. 

There is the business need for organizations to continuously evaluate the effectiveness of their knowledge 
management enabling initiatives. With that in mind, the research problem is the lack of in-depth 
understanding on barriers and enablers of effective knowledge management enabling initiative in a 
construction organization. The approach for this study was a single-case study research method, which is 
specific to understanding the experience and practice in a specific organization before and after the 
implementation of a knowledge management enabling initiative. It is important to note that for confidentially 
reasons, the name of the case study organization has been withheld. 
 
Case study research is widely used to examine and capture specific experiences, with the main purpose of 
learning from those experiences. Some level of generalization could be made from a case study, depending on 
the case, the design, and the rigor. According to Yin (2003) this form of generalization is referred to as analytic 
generalization as contrasted with statistical generalization. However, even without the need for generalization, 
researchers could gain practical insight from case study research (Flyvbjerg, 2006). As such, case study 
research serves to explore events and reality of human behavior under certain circumstances. Despite the fact 
that case study research is viewed by some scholars as a weak research method, case study research has 
continued to contribute to new knowledge (Yin, 2003). Case studies may involve a single case or multiple case, 
and Yin (2003) provides rationales for single case study design, which may include critical cases, unique cases, 
typical cases, revelatory cases, and longitudinal cases.  
 
In order to understand the barriers and enablers of effective knowledge management enabling initiative in a 
construction organization, the research focused on the experiences before and after a major IT initiative at the 
case study organization. Conducting a multi-case study and finding case study organizations is a challenge, and 
typically, it is difficult to find a construction company willing to grant a researcher access to their company 
data while the company is implementing a major IT initiative�v which in fact does not happen quite often. The 
reason for selecting this specific case study organization was because they recently implemented an ERP/ECM 
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system, and relevant data was available for the research. The case study organization was a very good fit for 
this research and had the necessary data needed to understand the barriers and enablers of effective 
knowledge management enabling initiative. 
 
An initial interview was conducted with one of the managers from the case study organization. The manager 
had good knowledge of the �}�Œ�P���v�]�Ì���š�]�}�v�[�• ERP/ECM development and deployment. The interview lasted for an 
hour and was designed to gather and validate the experiences of the case study organization in areas that 
highlighted how the company created, accessed, stored, and transferred their knowledge resources before the 
new implementation. This information is �����‰�š�µ�Œ������ �µ�v�����Œ�� �š�Z���� �•�����š�]�}�v�� �^Specific Knowledge Management 
Challenges at the Case Study Organization Prior to the Knowledge Management Enabling Initiative.�_ Additional 
follow-up data were collected using a structured survey. Questionnaires were sent to several managers at the 
case study organization with the aim to understand if the ERP/ECM initiative was effective at enabling 
knowledge management and what the barriers and enablers were. The questionnaire was administered using 
Qualtrics, and the anonymous link feature in Qualtrics was used to avoid tracking any identifying information 
about the respondents. The questionnaire was sent to ten managers, and the response rate was 60%. The 
managers who were chosen to complete the questionnaire were those that have lived through the 
experiences of before and after the implementation of the ERP/ECM initiative. The study captured data on 
what the managers feel about the ERP/ECM initiative, as it relates to the effectiveness of the system at 
enabling knowledge management activities. Those observations are �����‰�š�µ�Œ������ �µ�v�����Œ�� �š�Z���� �•�����š�]�}�v�� �^Specific 
Knowledge Management Experience at the Case Study Organization after the Implementation of Knowledge 
Management Enabling Initiative.�_ The questionnaire was designed to find out if those knowledge management 
challenges experienced by the company before the implementation of the ERP/ECM initiative were resolved 
after the implementation and what factors were related to the effective implementation. 

3.1 Background of the Case Study Construction Organization: 

The case study company is a construction organization. The company has been in operation for over 125 years 
and has continuously adapted their knowledge management strategies to the changing times. The company 
has all the characteristics �}�(�������^�o�]�À�]�v�P�����}�u�‰���v�Ç�_�����• described by De Geus, (1997). The company is one of North 
America�[�•���o���Œ�P���•�š�����v����most respected construction and engineering companies. The company operates with a 
decentralized system of districts which are located in the US, Canada, and other parts of the world. Each 
district covers one or more market areas which include: building; mining; oil, gas and chemical; power, 
transportation; and wastewater. The company has over 30,000 employees. The majority of their employees 
were employed right out of college, and most of them remain with the company until they retire. The 
company understands that people are their biggest asset, and they continuously provide necessary training 
and education to their employees. The company has continuously developed and maintained an environment, 
culture, and practices which foster and enhance knowledge transfer. The districts operate under different 
companies, and they would typically enter into internal joint ventures with other districts or external joint 
ventures with companies outside their organization. The employees are spread out in several countries and 
states, and there is always the need to centralize and share knowledge.  

3.2 Specific Knowledge Management Challenges at the Case Study Organization Prior to the 
Knowledge Management Enabling Initiative: 

Over the years, the case study organization has adapted to changing times, markets, and technologies, and 
they have faced various challenges along the way. Prior to their strategic IT implementation, the company 
faced several challenges in practices related to effective knowledge management, and this section aims to 
highlight a few of those challenges or barriers. 
 
Knowledge management issues are typically evident with the ad-hoc nature of the construction projects, such 
as the inability to capture and reuse project generated knowledge, which may result in mistakes and situations 
�Á�Z���Œ���� ���}�v�•�š�Œ�µ���š�]�}�v�� �‰���Œ�š�]���•�� ���Œ���� �^�Œ���]�v�À���v�š�]�v�P�� �š�Z���� �Á�Z�����o�_�� �~�����À����and Koskela, 2009). For the case study 
organization, reinventing the wheel was in part due to several underlying problems, and some of those 
problems are identified below. 
 
One area which was a challenge for the company was in standardizing file directories, file plans, document 
templates, as well standardizing tagging and indexing method. Lack of standardization made it difficult to 
effectively find or share knowledge within the organization or between collaborating organizations. This 
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challenge results in no � ŝingle version of the truth,�_ which according to Thomas and Keithley (2002) is one of 
the symptoms of an organization in need of knowledge management.  
 
Another area which was a challenge for the company was the lack of centralized and integrated computer 
network system or the use of client servers for business application software instead of enterprise web-based 
applications. There were stand-alone or network servers which were not web-enabled; and in other cases, 
there were several platforms and applications which were not integrated. These situations limited how their 
projects gathered, accessed, controlled, and collaborated with project generated contents such as contract 
documents, submittals, request for information (RFI), project correspondence, photos, videos, audio, web 
content, text messages, emails, raw data, etc. This challenge resulted from disjointed systems, and Thomas 
and Keithley (2002) found similar challenges at Fluor Corporation. 
 
Other challenges included cases where project network servers were taken out of service as soon as the 
projects were completed. Because of this situation, project team members had to save copies of relevant files 
to their personal flash drives as personal backups before they leave the projects.  Also, without access to 
previous projects, one of the few ways to gain access to knowledge resources from those project would be to 
� p̂ick the brain�_ of someone that was on those projects, assuming they were still with the company. This 
situation depicts one symptom highlighted by Thomas and Keithley (2002) which is related to � r̂einventing the 
wheel.�_  
 
Thomas and Keithley (2002) stated that inability to leverage the power of collaboration is a sign that an 
organization is in need of knowledge management. On joint ventures, the lead company is typically 
responsible for setting up and managing the ICT systems, and at the project closeout, the lead company 
usually takes those ICT systems away. The challenge that existed at the case study organization was that 
adequate provisions were not made on how to transfer knowledge resources when the joint ventures and 
projects come to an end. This is most critical when the joint ventures are with outside organizations. Liyanage 
et al. (2008) posit that the significance of knowledge transfer in a joint venture environment is not widely 
discussed as to the need for effective knowledge transfer. The model suggested by the authors include six 
major knowledge transfer steps: knowledge awareness, knowledge acquisition, knowledge transformation, 
knowledge association, knowledge application, and knowledge externalization/feedback. 
 
Inability to do data analytics and gain insight was a challenge at the company due to the poor quality of data 
captured. One example was a situation where a project sought to gain insight into why the majority of their 
submittals went through several iterations or cases where several requests for information (RFI) were returned 
as inappropriate use of RFI. Such problems would require some basic data analytics to understand why, but in 
this case, the poor quality of the data captured made it difficult to do so. Valuable insight can change behavior 
and decisions, which could help a project and an organization achieve its objectives (Warren et al., 2013). 
Construction projects and construction organizations are never short of data. However, depending on how the 
data was captured and stored, much of the data may lack rich context and insight. Khalifa and Jamaluddin 
(2012) work aimed to identify the key success factors which affects knowledge management in the 
construction industry in Libya, and some of the factors which the authors found include organizational culture, 
IT infrastructure, top management support, ease of use of IT, and knowledge structure. 

3.3 Specific Knowledge Management Experience at the Case Study Organization after the 
Implementation of Knowledge Management Enabling Initiative  

In 2012, the company started deploying a major IT project (ERP/ECM) aimed at standardizing and integrating 
their technologies using web-based enterprise platforms which offered access to their systems anytime and 
anywhere . The IT project had the blessing, support, and oversight of top management. The new system 
provided for enterprise search across project sites, enterprise content management, business process 
management, business intelligence, records management, archiving, extranet collaboration sites, content 
sharing, and other functions. In addition, the new system offered advantages and opportunities which include 
centralized notifications, timely communications, and ability to collaborate with various dispersed parties. 
Also, the new system hosted a centralized area for the company to capture and share best practices and lesson 
learned. 
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As a follow-up, a directed survey was used to gain additional insight on the effectiveness of the knowledge 
management enabling ERP/ECM system that was deployed by the case study construction organization. The 
questionnaire was sent to ten managers, and the response rate was 60%. As compared to the specific 
knowledge management challenges at the case study organization prior to the knowledge management 
enabling initiative, the questionnaire captured data indicating that the new ERP/ECM system enabled effective 
knowledge management and provided: 

1. �����^�}�v�����•�š�}�‰���•�Z�}�‰�_���(�}�Œ���(�]�v���]�v�P���Œ���o���À���v�š���]�v�(�}�Œ�u���š�]�}�v�U���o���•�•�}�vs learned, and best practices. 
2. Efficient business process execution and collaboration with dispersed parties. 
3. Standardized indexing and tagging of contents across the organization, thereby making it easy to 

find and retrieve contents. 
4. Standardized indexing and tagging of contents across the organization, thereby making quality data 

available for project and organizational related analytics and insights. 
5. Versioning of content, �š�Z���Œ�����Ç���u���l�]�v�P���]�š���‰�}�•�•�]���o�����š�}���Z���À�����^�}�v�����À���Œ�•�]�}�v���}�(���š�Z�����š�Œ�µ�š�Z�X�_ 
6. ���v���]�v�š���P�Œ���š�������•�Ç�•�š���u�U���š�Z���Œ�����Ç���Œ�����µ���]�v�P���š�Z�������Z���v�����•���}�(���^�Œ���]�v�À���v�š�]�v�P���š�Z�����Á�Z�����o�X�_ 
7. Access to information anytime and anywhere. 
8. Transfer and leveraging of knowledge when the organization enters into a joint venture with an 

outside organization. 
9. Project related contents to be available and accessible for many years, long after the projects are 

completed. 
10. Evaluation of the impact of knowledge management system and the need to improve adoption and 

usage through training and feature enhancements. 
 
A review of the case study organization�[�• experience before and after the ERP/ECM system points to some key 
drivers that are relate to the effectiveness of knowledge management enabling initiative, and the next section 
presents those findings and discussion. 

4. Findings and Discussion 

These findings and discussion reflect the challenges and practices before and after the implementation of the 
knowledge management enabling initiative and the key drivers of the improvements found. The improvements 
were found by looking at the experience of the case study organization before and after the implementation of 
the knowledge management enabling initiatives. 
 
The study identified specific challenges and experiences before the implementation of the knowledge 
management enabling initiative, as well as the specific experiences after the implementation, at which point 
the related drivers could be identified. In addition, the general and specific focus of the literature and the case 
study provided a broader and interesting reflection on factors related to effective knowledge management 
enabling initiatives.  
 
This study revealed that the case study organization became more effective after the implementation of the 
knowledge management enabling initiative. The implementation would not have happened without the strong 
support of top management. The research revealed that management support is a crucial factor in successful 
implementation of knowledge management enabling initiatives. This finding is in line with what was found by 
Khalifa and Jamaluddin (2012). 
 
An in-depth evaluation of the before and after experiences and practices of the case study organization 
revealed that knowledge management could be enabled or hindered by the tools and technologies that 
organizations use, and the environment under which they are used. Another key finding from this research is 
that it is important to align IT initiative with knowledge management strategies. According to Wang and Wang 
(2009), knowledge management does not just depend on available information technology, but on the 
alignment of business strategy and knowledge management strategy. 
 
There is an inherent business need for organizations to continuously evaluate the effectiveness of their 
systems. This study revealed the need to continuously measure the impact and adoption of the knowledge 
management enabling initiatives. 
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The findings from this study indicate that the experiences of the case study company before and after the 
implementation of the knowledge management enabling initiative were in line with similar case study research 
by Thomas and Keithley (2002) and Dave and Koskela (2009), both of which focused on the construction sector 
and found that the use of an integrated system enhances knowledge sharing and collaboration. Also, in 
general, the findings from this study support the research by Shokri-Ghasabeh and Chileshe (2014), which 
found that the right technologies enable effective knowledge management enabling initiative. 
 
The findings gained in this research revealed that, specifically, effectiveness of knowledge management 
enabling initiative could be identified by the presence or absence of the need for knowledge management, an 
enabling environment, and appropriate technology. As such effective knowledge management enabling 
initiatives happen when users understand the need and value of knowledge management, when appropriate 
technology such as web-enabled and integrated ICT systems are in use, and when management creates the 
right environment and policies to continuously enable knowledge management.  
5. Conclusion and Recommendation 

Performance evaluation is an inherent part of doing business, and organizations have a need to continuously 
evaluate the effectiveness of their efforts. Knowledge management is seen as a core and indispensable part of 
doing business. The literature shows that construction organizations are aware of the fact that knowledge is a 
resource; it has value, and it provides the much needed competitive edge. However, effectively capturing and 
using knowledge require a conscious effort informed by an understanding of the barriers and enablers of 
effective knowledge management. In line with the research question, the purpose of this study was to identify 
the barriers and enablers of effective knowledge management enabling initiative in a construction 
organization. The study explored the challenges related to effective knowledge management and the 
techniques used for effective implementation of knowledge management within the context of all industries 
and sectors. In addition, the study highlighted the values of knowledge management, the need for knowledge 
management, and the techniques used for effective knowledge management within the construction sector. 
The research approach was a case study research design, and it captured in-depth experiences of the 
construction organization before and after the implementation of the knowledge management enabling 
initiative, and the major drivers of improvement. Findings from existing literature aligned with what emerged 
from the experiences of the case study organization as they relate to barriers and enablers of effective 
knowledge management.  
 
In addition, this study is significant because the case study approach identified the specific drivers from a more 
focused viewpoint, which extends to the more general viewpoints. In other words, using a single construction 
company as the focus, the three main findings regarding the need for knowledge management, the 
environment, and enabling technology, are drivers that are not only specific to the construction sector, but 
they apply to other sectors. In general, the research identified three key barriers and enablers of effective 
knowledge management as captured in the case study: first, the lack of or presence of awareness centered on 
the need and value of knowledge as the most valuable resource; second, the lack of or presence of an 
environment, culture, and practices that foster and enhance knowledge transfer; and, third, the lack of or 
presence of efficient ICT systems and methods that integrate, and standardize the way organizations capture, 
store, access, share, organize, reuse, control, discover, secure, and improve knowledge. 
 
This research has shown that the experience of the case study organization is similar to what was captured in 
previous case study research which focused on before and after implementation of an IT initiatives within a 
construction organization. This study recommends that construction organizations and organizations from 
other sectors use this research as a guide towards implementing an effective knowledge management 
enabling initiative.   
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Reference this paper as: Du J, � Ĉonstitute Knowing in MNE Subsidiaries in China: From a Dynamic System Perspective�_��The 
Electronic Journal of Knowledge Management Volume 15 Issue 2 2017, (pp98-112) available online at www.ejkm.com 

Constitute Knowing in MNE Subsidiaries in China: From a Dynamic 
System Perspective  

Juana Du 
School of Communication and Culture, Royal Roads University, Victoria, British Columbia, Canada 
juana.1du@royalroads.ca 

 
Abstract: 
This current study ���Æ���u�]�v���•���Z�}�Á���D�E�����•�µ���•�]���]���Œ�]���•�����}�v�•�š�]�š�µ�š�����^�l�v�}�Á�]�v�P�_���]�v���š�Z���]�Œ���}�v�P�}�]�v�P���‰�Œ�����š�]�����• in local context, with a 
focus on the Chinese cultural context in which the subsidiary is embedded. From a dynamic system perspective, it provides 
a framework to further discuss learning of organizations with particular relevance to the Asian business context. This study 
complements the current understanding of learning by highlighting the essential role of context in enacting knowledge in 
practice. We conducted 48 in-depth interviews with managers in MNE subsidiaries located at three cities in China, 
including: Beijing, Shanghai and Guangzhou, which captured a broad picture of the Chinese geographic variations and the 
cultural context. It has practical implications for managers working in China and Asian emerging markets. This study 
explains the dynamic process of learning in MNE subsidiaries, and the interactions between employees and the local 
cultural context. Firstly, it reveals the learning nature of daily practices in subsidiaries from a practice view, which further 
���}�v�(�]�Œ�u�•���š�Z���š���š�Z�����^�l�v�}�Á�]�v�P�_���‰�Œ�}�����•�•���}�(���}�Œ�P���v�]�Ì���š�]�}�v�•���]�•���������}�v�š�]�v�µ�}�µ�•�U�����]�Œ���µ�o���Œ���‰�Œ�}�����•�•���}�(�����Z���v�P�������Z���Œ�����š���Œ�]�Ì���������•���•�Ç�•�š���u�•��
dynamics. Second, it discusses that knowing and meaning are embedded in specific contexts of subsidiaries, which are 
across boundaries and faced with navigating a local cultural context. It highlights the effects of cultural context in enacting 
knowledge in practice by discussing contextual dynamics of knowing practices in MNE subsidiaries. In particular, the 
Chinese local context of learning has been examined with support of empirical data. Third, it finds that expatriates serve as 
channels and storehouse of tacit knowledge in subsidiaries considering the characteristics of Chinese cultural context. It 
suggests managers working in subsidiaries take advantages of local cultural context. It also has practical implications for 
MNE headquarters to expand into Asian emerging markets.   
 
Keywords: Learning, dynamic system, local context, MNE subsidiary 

1. Introduction  

Attention has been focused on the opportunities and difficulties associated with learning and innovation of 
foreign subsidiaries in the host country (Brown and Duguid, 1998; Davenport and Prusak, 1998; Awate, Larsen 
and Mudambi, 2012). Interacting with actors in the local external environment in the host country, subsidiary 
and the MNE are able to gain access to the dispersed sources of knowledge required for innovation (Andersson 
et al., 2005; Kuemmerle, 1999; Mudambi and Swift, 2011, Williams and Du, 2014). Although the importance of 
social and cultural contexts has been studied (Beaudry and Schiffauerova, 2009; Porter and Stern, 2001; 
Tsoukas, 1996; Whitley, 1996; Granovetter, 1992), little attention has been devoted to the dynamic role of 
cultural context in learning in foreign subsidiaries from a dynamic system perspective. 
 
Despite the insights provided by prior research on learning in multinational enterprise (MNE) subsidiaries, 
there are still few studies that examine the role of local context of an overseas market in developing countries, 
and China in particular (Zhang et al., 2009). China is a crucial context for examining knowledge learning for 
various reasons. China �]�•�� �š�Z���� �Á�}�Œ�o���[�•�� �•�����}�v���� �o���Œ�P���•�š�� �����}�v�}�u�Ç, and increasing amounts of FDI have been 
flowing into the country in order for investing MNEs to access human capital and innovation. The Chinese 
government has formulated policies to encourage inward FDI aimed at technology and innovative sectors. So 
far, China has established 128 national technology development zones across the country to encourage high-
technology sectors (British Chamber of Commerce in China, 2017). Nevertheless, while China has reduced its 
reliance on imported technology and equipment (Guan, Yam, Tang, & Lau, 2009), it is still generally considered 
to be a catch-up economy and a volatile business environment (Li & Atuahene-Gima, 2001; Zhang & Li, 2010). 
At the same time, China has drawn criticism because of intellectual property (IP) and knowledge protection 
issues (Hu & Jefferson, 2009; Yang & Clarke, 2005), and there has been a high turnover of skilled employees 
(Yang & Jiang, 2007). These hazards mean that MNEs investing in China for the purpose of developing new 
products and services (i.e., innovation) need to take measures so as to avoid losing their IP to local partners.  
In order to successfully managing learning in transition economics such as China, MNE subsidiaries have to 
interact with local actors and manage new knowledge (Steensma and Lyles, 2000; Watkins & Marsick, 1996), 
which helps them better respond to local cultural environments. A growing body of studies emphasize the 
difficulties for MNE subsidiaries to successfully perform in the Chinese cultural environment, but there has 
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been little research with a positive perspective examining the role of the Chinese cultural context in cross-
border knowledge learning, or on how organizations can leverage the benefits of local cultural environment 
for learning�V�� �t�Z���š�[�•�� �u�}�Œ���U��previous studies has featured established communities of practices, while a few 
studies have begun to look at work settings which have become fluid, transitory and uncertain (Blackler and 
Regan, 2009; Heckscher and Adler, 2006). 
 
This current study examines these gaps and discusses the practices of learning among MNE subsidiaries, with a 
focus on the local context in which the subsidiary is embedded. By exploring the role of cultural context in the 
process of MNE subsidiaries, this study aims to provide explanations for the dynamic processes of knowledge 
learning in MNE subsidiaries, as well as for the interactions between organizational members and the local 
cultural context in which knowledge is embedded, from a practice perspective.   

2. Theoretical framework  

There have been two distinct perspectives on knowledge (Nelson & Winter, 1982; Leonard-Barton, 1992; 
Hedlund, 1994; Nonaka, 1994; Nonaka& Takeuchi, 1995; Winter, 1987; Hansen, 1999). The classic distinction is 
typically used to elaborate knowledge dichotomies, for example, local vs. universal, codified vs. uncodified, 
canonical vs. noncanonical, procedural vs. declarative, knowing what vs. knowing how (Brown and Duguid 
1998, p. 91). While these two perspectives provide important insights, they overlook the importance of 
ongoing and situated action, as well as context-embedded knowledge. 
 
In recent years, a number of versions of knowing processes have emerged to challenge the very foundation of 
the rationalist tradition, which established the basis for the main stream of literature on knowledge. Based on 
work carried out in such diverse fields as sociology, ethnomethodology, social anthropology, psychology and 
technology, these alternative conceptualizations transcend conventional distinctions between the social and 
the material. What makes the particularity of such developments significant is their insistence on speaking 
about the social and the material in the same register, and not relapsing into a limiting dualism that treats 
them as separate entities. 

2.1 Knowledge and knowing in practice   

Drawing on these influences, the knowledge literature can gain considerable analytical insights if researchers 
give up on treating the social and the material as distinct and independent dimensions of organizational life 
(Orlikowski, 2007). In particular, this requires replacing the conception of knowledge as a mental substance 
�Œ���•�]���]�v�P�� �]�v�� �u���u�����Œ�•�[ heads with that �}�(�� �^���� ���]�•�š�Œ�]���µ�š������ �•�}���]���o�� ���Æ�‰���Œ�š�]�•��.�_�� ���•�� �'���Œ�P���v�� �~�í�õ�õ�í�U p270) observes: 
� k̂nowledge is not something that people possess in their heads, but rather, something that people do 
together�_�X 
 
The increased interest in emphasizing practice within organizational studies provides some conceptual 
grounding for the development of a practice perspective on learning knowledge. Taylor (1993, p47) discusses 
�l�v�}�Á�o�����P���� ���•�� �^���š�� ���v�Ç�� �P�]�À���v�� �š�]�u���U�� �Á�Z���š�� �š�Z���� �‰�Œ�����š�]������ �Z���•�� �u���������]�š�X�_�� �^���Z�}�o���Œ�•�� �����}�‰�š�]�v�P�� �š�Z�]�•�� �‰���Œ�•�‰�����š�]�À����have 
argued that knowledge is the result of the ongoing interaction of human choices, actions, social histories, and 
institutional contexts. This view sees knowledge as enacted�v every day and over time�v  �]�v���‰���}�‰�o���[�•���‰�Œ�����š�]�����•��
(Orlikowski, 2007, 2010; Tsoukas, 1996; Levina & Ning, 2008). It focuses on knowing, which is a process 
enacted in situations through the various practices by which organizational actors engage, rather than 
knowledge as a cognitive product stored within the organizational actors. Ontological priority is given to the 
role of human agency in learning, marking a shift away from abstract and exogenous understandings of 
knowledge towards a view of knowledge as fundamentally social, grounded in specific historical and cultural 
contexts, and dependent on specific meanings and contingent processes. In other words, knowledge emerges 
from situated and reciprocal processes of interpreting and interacting with particular artifacts over time. 
Following this line of research, the practice perspective focuses primarily on the embedded and dynamic 
meanings, interests, and activities that produce an ensemble of technological and knowledge relations (Kling, 
1991; Markus & Robey, 1988; Orlikowski, 2007, 2010). In line with this perspective, scholars have sought to 
explain how the particular interests and situated actions of multiple social groups in different contexts have 
shaped knowledge over time (Ciborra & Lanzara, 1994; Fulk, 1993; Heath & Luff, 2000; Prasad, 1993).  
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2.2 Practice theory and learning  

Further to the line of discussion on knowing in practice, Schatzki (2001) focuses on practices as the locus of the 
�^�•�}���]���o�_�U�����v�������u�‰�Z���•�]�Ì�����Z�}�Á�� �š�Z�������v�����š�u���v�š���}�(�����À���Œ�Ç�����Ç�������š�]�À�]�š�]���•�� �]�•���P�µ�]���������v�}�š�����Ç���]�v�š���v�š�]�}�v���o�������š�]�}�v�U���(�}�Œ�u���o��
knowledge or theoretical concepts, but by routine practices, know-how, tacit knowledge or informal rules, all 
of which my be diffuse, indeterminate or unreflective (Turner 1994, 2007; Caldwell, 2012). Schatzki (2001) 
���Œ�P�µ���•�� �š�Z���š�� �š�Z���� �^�•�š���š�µ�•�� �}�(�� �Z�µ�u���v�� �����]�v�P�•�� ���•�� ���P���v�š�•�� �]�•�� ���}�µ�v���� �š�}�� �‰�Œ�����š�]�����•�_�~�‰�X�î�ì�•�X�� �^���Z���šzki (2010, 2011) 
effectively breaks the links between reflexivity and intentional action by placing practices as temporal evens 
�}�v�š�}�o�}�P�]�����o�o�Ç�� �‰�Œ�]�}�Œ�� �š�}�� �����š�]�}�v�� ���v���� �•�š�Œ�µ���š�µ�Œ���U�� �Z�}�Á���À���Œ�� �Z���� ���}���•�v�[�š�� �������Œ���•�•�� �Z�}�Á�� ���P���v���Ç�� ���v���� ���Z���v�P���� �����v�� ������
reconnected in his broader teleological interpretation of human activity (Caldwell, 2012). �t�Z���š�[�•�� �u�}�Œ���U��
�^���Z���š�Ì�l�]���Z�•�����]�•���µ�•�•�]�}�v���Á���•�������À���o�}�‰�������]�v�����}�v�š���Æ�š���}�(���•���]���v���������v�����š�����Z�v�}�o�}�P�Ç���•�š�µ���]���•�����v�������������š���•�U���v�}�š���]�v���Œ���•�‰�}�v�•����
to the recent discussions in organizational innovation (Blacker and Regan, 2009). 
 
Gherardi (2012) also ���Œ�P�µ���•���š�Z���š���Á�}�Œ�l���]�•�������^�����]�v�P-in-the-world tied to the accomplishment of a project through 
�‰�Z�Ç�•�]�����o�� �����š�]�À�]�š�]���•�� �š�Z���š�� ���Œ���� �•�]�š�µ���š������ �]�v�� �š�]�u���� ���v���� �•�‰�������_�� �~�‰�X�ó�•�X�� �d�Z�µ�•�U�� ���� �‰�Œ�����š�]������ �]�•�� ���� �^���}�o�o�����š�]�À���� �l�v�}�Á�o�����P�������o����
���}�]�v�P�_�� �~�‰�X�ï�•�� ���v���� �lnowing a process, a complex accomplishment, situated in this view is not to be seen as 
�•�}�u���š�Z�]�v�P���]�v���‰���}�‰�o���[�•���Z�������•�� ���µ�š���•�]�š�µ���š���������v�������]�•�š�Œ�]���µ�š������ �����Œ�}�•�•���}���i�����š�•�����v�����‰���}�‰�o���X�� �t�Z���š�[���•���u�}�Œ���U��Gherardi 
(2012) emphasizes that the need to see work in this way is a result of new technology and the rise of 
knowledge-intensive work, as cooperation of knowledge-intensive work is not through a formal division of 
labor but accomplished in a fluid way in response to unpredictable demands (Blacker and Regan, 2009).  In 
particular, Gherardi (2010, 2012) proposes a framework addressing how to deal with the way particular 
�‰�Œ�����š�]�����•�����Œ�����v���•�š�������]�v�������v�}�v�o�]�v�����Œ���^�š���Æ�š�µ�Œ���_���}�(���}�š�Z���Œ���‰�Œ�����š�]�����•�X��He uses spiral case study method which steps 
�µ�‰�� �š�Z�Œ�}�µ�P�Z�� �o���À���o�•�� �(�Œ�}�u�� �^�������}�u�]�v�P�� ���� �‰�Œ�����š�]�š�]�}�v���Œ�_�U�� �^�š�Z���� �l�v�}�Á�o�����P���� �]�v�� ���� ���}�u�u�µ�v�]�š�Ç�_�U�� �^�l�v�}�Á�]�v�P�� �����Œ�}�•�•��
communitie�•�_�� �š�} �^�l�v�}�Á�]�v�P�� �Á�]�š�Z�]�v�� ���� �š���Æ�š�µ�Œ���� �}�(�� �‰�Œ�����š�]�����•�_�X�� �d�Z�]�•�� �(�Œ���u���Á�}�Œ�l���]�•�� ���� �u�����v�•�� �š�}�� ���Æ�‰�o�}�Œ���� �Z�}�Á��
knowledge can move up or cascade down through organizations from the perspective of practice. 
 
This practice perspective provides a useful lens under which to study the process of knowing in organizations 
that are across boundaries and faced with navigating a local cultural environment. In particular, how MNE 
�•�µ���•�]���]���Œ�]���•�� ���}�v�•�š�]�š�µ�š���� �^�l�v�}�Á�]�v�P�_�� �š�}�� ���v�Page in Chinese cultural environment in their ongoing practices, and 
�š�Z�������(�(�����š���}�(���š�Z�����•�‰�����]�(�]�������µ�o�š�µ�Œ���o�����}�v�š���Æ�š���Á�Z���Œ�����^�l�v�}�Á�]�v�P�_���]�•�����u������������, would be valuable to examine.  
 
The current research draws on an empirical study of MNE subsidiaries in China. It has implications for the 
Chinese cultural context, which is among the most robust emerging markets. We chose MNE subsidiaries 
located in three Chinese cities -- Beijing, Shanghai, and Guangzhou �t as subjects of study in order to capture as 
broad a picture as possible of the Chinese cultural context, as well as to illustrate the regional variance of 
cultural contexts.  

3. Methodology 

3.1 Research design 

To answer the research question (How does local cultural context influence learning in MNE subsidiaries from 
a practice perspective), we employed a multiple case study approach using two rounds of in-depth interviews. 
We started off with a close examination of the process of learning with a focus on the nature of local cultural 
contexts and how context-embedded knowledge is shared in corporate practices in MNE subsidiaries. The first 
round of interviews provides an understanding of the different regional contexts of these three locations in 
particular and the Chinese cultural context in general, as well as to explore the relationship between local 
cultural contexts and learning. The second round of interviews provides a more comprehensive view of how 
local cultural contexts impact learning in MNE subsidiaries. 

3.1.1 Sample and sampling strategy  

This research examined MNE subsidiaries in three locations in China: Beijing, Shanghai, and Guangzhou. These 
cities were chosen because: (1) they were the top three Chinese city choices for MNEs to locate their 
subsidiaries (Zhang, 2006), receiving FDI from 92% of the 137 MNEs in the Fortune 500 that established 
subsidiaries in mainland China in 2010; (2) they were in three different regions, including Northern (Beijing), 
Eastern/ the Yangtze River Delta economic development zone (Shanghai), and Southern/ the Pearl River Delta 
economic zone (Guangzhou); and (3) there were significant differences among them in terms of the local 
contexts for learning.  
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This research used purposive sampling and personal networks, and snowball sampling was used to identify 
interviewees on a voluntary basis (Noy, 2008). This allowed for the selection of participants from a range of 
different industries and sectors, e.g. high-tech, manufacturing, finance and services, and from different 
departments in subsidiaries, including project managers, public and government relations managers, 
marketing and business development managers, etc. Overall, this research achieved acceptable heterogeneity 
in the sample. By maximizing variation, this research obtained a richer view of the elements that influence 
learning in specific cultural contexts. 

3.1.2 Data collection  

Data was collected from in-depth interviews in two stages. In the first stage, we sought to gain a general 
understanding of the cultural context of three studied cities and the role of the cultural context in 
organizational learning practices. We undertook 26 exploratory interviews with managers from four 
subsidiaries in three locations over a six-month period. The main purpose of this round of interviews was to 
understand the different regional contexts of these three locations in particular and the Chinese cultural 
context in general, as well as to explore the relationship between local cultural contexts and learning. This also 
allowed the researcher to produce a detailed interview protocol to use in the second stage.  
 
Data collection in stage two was conducted six months after the initial analysis. In this round, the researcher 
conducted in-depth interviews with additional managers in Chinese subsidiaries of MNEs. This second stage of 
data collection involved 22 interviews with managers from 22 different MNE subsidiaries. It aimed to provide a 
more comprehensive view of how local cultural contexts impact learning in MNE subsidiaries. Interviews lasted 
between 50 to 75 minutes, and were all recorded and transcribed. The interviews were conducted in Chinese, 
considering the managers could better express their thoughts with their mother tongue, even though most of 
them are capable of speaking fluent English as it is a working language in subsidiaries.   

3.2 Data analysis  

Our data analysis involved three steps. First, we undertook a process of open coding in which the interview 
transcripts from both stages of data collection, as well as the corporate webpage information, were examined 
and annotated to identify emergent codes from cultural context related practices of knowledge sharing in 
MNE subsidiaries. We performed our data analysis in both inductive and abductive steps (Dubois & Gadde, 
2002; Strauss & Corbin, 1994). Combining inductive and abductive approaches for multiple case studies such 
as this has been �Œ���(���Œ�Œ�������š�}�����•���Z�•�Ç�•�š���u���š�]�������}�u���]�v�]�v�P�[���~���µ���}�]�•���˜���'���������U���î�ì�ì�î�•�X���t�Z�]�o�����š�Z�����]�v���µ���š�]�À�������‰�‰�Œ�}�����Z��
�Z���o�‰�•���Œ���•�����Œ���Z���Œ���š�}���]�v�(���Œ�������Œ�����•�}�v�����o�������}�v���o�µ�•�]�}�v���P�]�À���v���‰�Œ���u�]�•���•���Á�Z�]���Z���^�������Œ�������(���À�}�µ�Œ�����o�������À�]�����v�š�]���o���Œ���o���š�]�}�v��
�š�}���š�Z�������}�v���o�µ�•�]�}�v�_���~�^�Á�]�v���µ�Œ�v���U���í�õ�ó�ð�W 3), abduction leads researcher to refer an appropriate premise such that 
the conclusion is a valid consequence of the given premise. In other words, abduction is characterised as 
inference to the best explanation (Harman, 2003).  
 
After the first round of coding, the number of themes identified was reduced by combining similar themes 
and/or using more abstract categories. Although the interview guide was mainly based on previous research 
and findings, the coding of the transcripts was done f�Œ�}�u�� �š�Z���� �����š���� �(�}�o�o�}�Á�]�v�P�� ���� �^�P�Œ�}�µ�v�� u�‰�_�� ���‰�‰�Œ�}�����Z�X�� �t����
identified second-order explanatory themes of cultural context factors in learning.  
 
All of the identified themes were matched iteratively against existing theoretical discussions on learning and 
practice through the process of abduction. Abduction assumes prior theoretical knowledge and an iterative 
process by which empirical data is induced into codes, and then the coding is compared to existing theories 
(Ketokivi & Mantere, 2010; Suddaby, 2006). �������}�Œ���]�v�P�� �š�}�� ���µ���}�]�•�� ���v���� �'���������� �~�î�ì�ì�î�•�W�� �^�/�v��studies relying on 
abduction, the original framework is successively modified, partly as a result of unanticipated empirical 
�(�]�v���]�v�P�•�U�����µ�š�����o�•�}���}�(���š�Z���}�Œ���š�]�����o���]�v�•�]�P�Z�š�•���P���]�v���������µ�Œ�]�v�P���š�Z�����‰�Œ�}�����•�•�X�_���~���µ���}�]�•���˜���'���������U���î�ì�ì�î�W���ñ�ñ�õ�•�X�� �� 
 
Comparison between the emerging themes and theoretical construct of knowledge from a practice 
perspective allowed for the additional introduction of the third-order themes. The final theme addressed the 
question of how the local cultural context influences learning in MNE subsidiaries and how the dynamic of 
context-embedded knowledge takes place in the learning process of MNE subsidiaries.  
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4. Research findings  

Several propositions were identified in response to the research questions after combining and reducing 
themes in the three rounds of coding and analysis. Propositions about learning in subsidiaries related to local 
cultural context are discussed in detail in this section. 
  
1. Perceived gaps of a dynamic system: the differences between the desired and perceived state of the 

subsidiary in the local context  
 
Mission statements of the MNE subsidiaries researched are accessible on their web pages. These mission 
statements manifest the long-term goals and core values of the corporations, which are aligned with corporate 
blueprints, strategies, and service plans. Sustainable growth and quality are the most commonly shared values 
of MNE subsidiaries in this study. Here are a few examples: 
 

We shall continue to deliver the best value to our stakeholders by providing superior offerings to our 
customers, maintaining our high financial performance, and improving our standing as a good 
corporate citizen by aligning our direction in a long-term sustainable manner. (Company 2) 
 
We are aimed at discovering, developing, and successfully marketing innovative products to prevent 
and cure diseases, to ease suffering, and to enhance the quality of life (Company 7). 
 
As a company, A's actions are driven by three core values: dedication to every client's success; 
innovation that matters to our company and to the world; and trust and personal responsibility in all 
relationships (Company 17). 
 
Our mission is to help our clients grow by increasing their customer value. We do this by turning big 
ideas into personal experiences to make a difference (Company19).  

 
These mission statements set the direction for subsidiary development and describe the ideal state of the 
subsidiaries. The core values embedded in these mission statements are to a large extent inherited from the 
company headquarters, and are well aligned with the core values of the headquarters and other branches. 
Although there are significant differences in terms of the headquarter�•�[ cultural and industrial backgrounds, 
some common values were identified as core values of the subsidiaries studied, including efficiency, 
profitability, sustainability, quality and responsibility, etc. These common shared values describe some 
features of the desired state of subsidiaries of MNEs across various locations in China.   
 
On the one hand, the desired state serves as a driver for the subsidiaries to grow continually, while on the 
other hand the subsidiaries constantly respond to their local contexts (e.g. business partners and customers in 
the local markets). From a dynamic system perspective, the perceived gaps, which demonstrated the 
differences between the desired state and current/perceived state of the subsidiaries, are what stimulate the 
knowledge learning process. The mission statements of those subsidiaries spell out their overall goals, provide 
a sense of direction, guide the activities of the organization, and influence their decision-making processes. 
The mission statements incorporate socially meaningful and measurable criteria, addressing concepts such as 
the moral/ethical position of the corporations, as well as their public images, target markets, 
products/services, geographic domains, and expectations for growth and profitability. From a dynamic system 
perspective, the mission statements articulate the state in which the subsidiaries wish to be.  
 
The dynamic system achieves temporary equilibrium when the objective of learning, as a short-term goal of 
the organization, is achieved; however, the learning process starts again when new gaps (e.g. deficiencies or 
problems) are perceived by the subsidiaries. Thus, the process is cyclical and potentially endless. The following 
statement illustrates the starting dynamics of learning in a subsidiary:  
 

Our corporation intends to facilitate customer growth by improving customer values. We play the role 
�}�(���^���v�•�Á���Œ-�•�����Œ���Z���Œ�U�_���š�Z���š���]�•�U���Á�����•�}�o�À�����š�Z�����‰�Œ�}���o���u�•���}�µ�Œ�����µ�•�š�}�u���Œ�•�����Œ�]�v�P���š�}���µ�•�X�����•��these questions are 
new and generated in daily work settings, there is no answer available. We need to explore, develop, 
and make judgments based on our previous experiences in order to help our customers to find 
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answers to their questions. In this way, we are able to share our values with customers by helping 
them to search for answers (company 9).  
 

The above statements clearly illustrate the gaps observed between the ideal state �v  continue to add value to 
customers and help them to grow �v  and the perceived state �v  �^�Á���� ���}�� �v�}�š�� �Z���À�� ���v�•�Á���Œ�•�� �š�}�� ���µ�•�š�}�u���Œ�•�[��
problems ���š���Z���v���X�_���d�Z�]�•���‰���Œ�����]�À������gap initiates a new learning process �v  �^�Á�����v���������š�}�����Æ�‰�o�}re answers to our 
���µ�•�š�}�u���Œ�•�[�� �‹�µ���•�š�]�}�v�•�X�_�� �d�Z����motivation of finding answers and sharing values with customers leads the 
subsidiary to continuously develop to realize the stated mission. The process of �^�l�v�}�Á�]�v�P�_ reaches temporary 
equilibrium when an answer to a specific question is found. As a dynamic system, it achieves this temporary 
equilibrium. Searching and providing answers to emerging questions, however, is an ongoing cyclical process 
of enacting new knowledge and learning, as questions arise from customers and markets on a daily basis. In 
this case, the subsidiaries as dynamic systems are continually responding to ���µ�•�š�}�u���Œ�•�[��concerns and needs by 
searching and providing new knowledge, which is a cyclical process of �^�l�v�}�Á�]�v�P.�_��The following is another 
example illustrating this point:  
 

Our mission is to connect people with innovative, high quality, and up-to-date products that are easy 
to use (company 11). 

 
This mission statement puts forward the main goal of the organization, which is to connect people with new 
products of high quality. Furthermore, the mission statement represents the corporate values of innovation, 
good quality, and up-to-date products. These values set up the criteria for a new product and amplify the 
corporate strategy, working procedures, and practices. These values also direct the relationship between the 
subsidiary and its customers, suppliers, and other business partners in the local context. The perceived 
difference between the sub�•�]���]���Œ�Ç�[�•��desired state and the existing state act as a dynamic system for the 
subsidiary to start, and continue, an endless �^�l�v�}�Á�]�v�P�_ process. 
 
2. Background knowledge triggers sense-making: Embedded in specific contexts of action  

 
The learning process in subsidiaries also explains how �^�l�v�}�Á�]�v�P�_ is not a constituent or feature of subsidiaries, 
but is rather an ongoing organizational process. The following statement from a project manager clearly 
illuminates this: 
 

I am one of the two project managers in the subsidiary in Beijing. We constantly talk about the 
project. I actually learned quite a lot from the other project manager, in particular about dealing with 
local suppliers. Although we have standard company procedure manuals guiding manage relationships 
with suppliers, there is no connection to local suppliers, especially in this region. The other project 
manager is more senior and experienced than I am in managing local suppliers, and I always learn 
from conversations with him (company 9). 

   
This statement reveals the informal nature of �‰�Œ�}�i�����š�� �u���v�P���Œ�•�[��learning practices in a subsidiary. These 
practices are not formally recognized ���•���^�o�����Œ�v�]�v�P�_ in the organization; however, these practices demonstrate 
�š�Z���� �v���š�µ�Œ���� �}�(�� �^�l�v�}wing,�_�� �Á�Z�]���Z�� ���Œ�}�µ�P�Z�š new knowledge (e.g. how to manage the supplier relationship in a 
local cultural context) to the project manager. This knowledge comprises �š�Z�����^�o�}�����o�����Æ�‰���Œ�]���v�����•�_���������µ�u�µ�o���š������
in daily practices. Learning in this situation is realized through informal discussions and conversations between 
project managers. These discussions aim to find answers and resources to solve real problems which is how to 
make connections with the local equipment suppliers in an efficient and culturally appropriate manner to build 
a long-term relationship in this case.  
 
In this case, informal discussions take place between an experienced project manager and a junior one. The 
junior is eager to �^�l�v�}�Á�_ �����}�µ�š���^�Z�}�Á���š�}���������o���Á�]�š�Z���š�Z�����o�}�����o���•�µ�‰�‰�o�]���Œ�•�X�_���dhis discussion happened in a particular 
organizational context, which �]�u�‰�o�]���•�� �^�������l�P�Œ�}�µ�v���� �l�v�}�Á�o�����P���_ of the context, as this information is closely 
related to the breadth, depth, authenticity, and other parameters of new information and knowledge. The 
junior project manager always turns to the senior one for �^�l�v�}�Á�]�v�P�_ about the most appropriate local 
practices, and a trusting relationship has been built between them. In this case, � b̂ackground �l�v�}�Á�o�����P���_�����o�•�}��
relates to the previous shared experiences and relationships that have been established between the two 
managers. The previous experiences of junior managers enable them to make judgments on whether what 
they have learned from senior managers would work in a real situation. 
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This case finds that knowledge and meaning are not created or transferred from somewhere else; rather, they 
are embedded in the context of the action itself. This learning context is a result of the interactions between 
the local cultural context and the corporate context of the subsidiary. The principle of �^�o�����Œ�v�]�v�P�� �]�v�� �‰�Œ�����š�]�����_��
functions in this multi-level learning context of subsidiaries. Managers and subordinates learn about and make 
sense of the learning context (e.g. business etiquette in local cultural context) through continuous interactions 
and daily organizational practices. 
 
Considering the above example, the junior manager learned about the local context (e.g. managing local 
suppliers) by continuously interacting and working with players in this context, i.e. local suppliers. During this 
�^�l�v�}�Á�]�v�P�_��process, he encountered questions, sought suggestions from the senior project manager, and 
finally learned new knowledge about how to deal with the local suppliers in a culturally appropriate manner. 
The junior manager learned by going through this process: �^�������o�� �Á�]�š�Z�� �š�Z���� �o�}�����o�•��--- questions arise --- find 
answers --- learn new knowledge.�_��By ���v�P���P�]�v�P���]�v���š�Z���•�����^�l�v�}�Á�]�v�P�_���‰�Œ�����š�]�����•, the embedded knowledge within 
the learning context is finally made explicit by practices. In other words, knowledge only makes sense and 
demonstrates itself when it is within a specific context of action. It is the context of action that makes the 
meaning of knowledge explicit. 
 
In most studied subsidiaries, the learning process may not be well planned or structured toward a goal, or may 
not be identified or labeled as learning by the organization itself. However, most of the �•�µ���•�]���]���Œ�Ç�[�•��daily 
�����š�]�À�]�š�]���•�� ���v���� �����š�]�}�v�•�� ���u���}���Ç�� �o�����Œ�v�]�v�P�� ���v���� �š�Z���� �^�l�v�}�Á�]�v�P�_�� �‰�Œ�}�����•�•�� �š�}�� �•�}�u���� ���Æ�š���v�š�X�� �/�v�� �}�š�Z���Œ�� �Á�}�Œ���•�U�� �Áhat 
�‹�µ���o�]�(�]���•�� �}�Œ�P���v�]�Ì���š�]�}�v���o�� �����š�]�}�v�•�� ���•�� �^�l�v�}�Á�]�v�P�_�� �]�•�� �v�}�š�� �Á�Z���š�Z���Œ�� �š�Z���Ç�� �Z���À���� ���� �•�‰�����]�(�]���� �P�}���o�� �}�Œ�� �‰�o���v; rather it is 
whether the actions of the organization manifest the nature of learning.  
 
When actions take place, the context of the actions always implies background knowledge and hidden rules for 
people to make sense of the context. People often easily overlook or take for granted background knowledge 
in everyday life, as background knowledge is internalized in practices. However, it is crucial to notice the effect 
of background knowledge because it makes the meaning of knowledge explicit. 
  
Furthermore, it is difficult to make background knowledge of the action explicit because the context of the 
action is ambiguous and tacit by nature. In particular, in a specific context of action, background knowledge 
often covers various dimensions and perspectives. It is difficult to determine in what way these background 
knowledge help in making new knowledge explicit. In some situations, background knowledge may be 
contradictory itself, which causes the connection to new knowledge to be invisible.  
 
We also find that the relational context plays a crucial role in this process. Here is another example from 
interview:  
 

We have been working with a local PR agent twice. The first time we did a campaign together to 
launch a product in local market (Guangdong region). The campaign was quite successful and it helped 
us to establish a good working relationship. We decided to work with this agent again and got very 
disappointed the second time. They let us down and it would be hard to work together again 
(Company 12) 

 
As demonstrated from the above case, background knowledge mainly comes from existing learning and 
relation experiences, which could include both efficient and inefficient ones. This background knowledge (e.g. 
previously not-so-effective experiences) could make the learning context more complicated and require local 
insights for more cautious distinctions. In some cases, the previous negative experiences could lead to 
knowledge going in the wrong direction. For instance, the second unsuccessful collaboration would lead to the 
impression of poor performance and loose  trust in the newly acquired knowledge of managing a local 
campaign. Therefore, it is crucial to realize the multiple layers of contexts of learning and the role of relational 
context which are related to background knowledge.  
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3. Unspecified and incompletely specifiable assumptions: Interpretation of knowledge and meaning in a 
fluid, transitory ad uncertain context  

 
Our research reveals that when expatriate managers work in the local cultural context of subsidiaries, for 
instance, expatriate managers working in different regions/cities in China, they are most likely encounter 
unexpected difficulties of cross-cultural interpretation and understanding of the local actors. To make sense of 
the new knowledge developed from the local context, managers have to apply certain specifiable assumptions 
of cultural context where knowledge is embedded.  
 
The following is an example about how cultural assumptions work in a real situation:  
 

I heard that the CEO loves Chinese Tao Te Ching. He started to read about it when he was young. Most 
of his management philosophies and ideas came from this classic, which forms the spirit of corporate 
culture. Therefore, we respect the traditional corporate value of our Chinese partners whom we are 
conducting business with (company 17).  

 
�d�Z�]�•�� ���Æ���u�‰�o���� �]�v���]�����š���•�� �Z�}�Á�� �š�Z���� ���}�u�‰���v�Ç�� �^�l�v�}�Á�•�_�� �]�š�•�� ���Z�]�v���•���� �o�}�����o�� �‰���Œ�š�v���Œ�� �u���]�v�o�Ç�� �����•������ �}�v�� �š�Ze complete 
���•�•�µ�u�‰�š�]�}�v�� �}�(�� �^�•�Z�}�Á�� �Œ���•�‰�����š�� �š�}�� �š�Œ�����]�š�]�}�v�•�_�U�� �Á�Z�]���Z�� �]�•�� ���}�v�•�]�����Œ������ �š�}�� ������ �}�v���� �}�(�� �š�Z���� ���}�Œ���� �À���o�µ���•�� �}�(�� ���Z�]�v���•����
business culture. This assumption comes from previous experiences of the company, as the CEO has been 
influenced by traditional Chinese philosophy to a large extent and these values have been translated into the 
corporate culture.  
 
In some extremely ambiguous situations, certain assumptions of action contexts might be helpful in clarifying 
the meaning and triggering assumptions that enable understanding and knowing. When the meaning is too 
ambiguous to be identified, associating meaning with a specific context can provide clues to make the meaning 
explicit. The assumption of a certain cultural context helps to predict actions, especially when dealing with the 
complex context of intercultural communication. 
 
The following example involves a project manager who is negotiating with his Japanese business partner:  
    

�/�� ���������u���� �‹�µ�]�š���� ���}�v�(�µ�•������ �����}�µ�š�� �Á�Z�Ç�� �š�Z���� �:���‰���v���•���� ���o�Á���Ç�•�� ���}�Á�� �š�Z���]�Œ�� �Z�������•�� ���v���� �•���Ç�� �^�Ç���•�X�_�� �&�}�Œ�� ����
foreigner like me, it is easy to assume that they agree with my opinion. However, if you think that way, 
then you are completely mistaken. Actually, I made this mistake when I talked with a Japanese 
business partner the first time. I thought that they liked to obey orders and were extremely nice. Later 
I found out when they would �•���Ç�� �^�Ç���•�U�_�� �]�š�� �}�v�o�Ç�� �u�����v�•�� �^�Ç���•�U�� �/�� �����l�v�}�Á�o�����P���X�_�� �/�š�� ���}���•�� �v�}�š�� �v�������•�•���Œ�]�o�Ç��
mean that they agr�������Á�]�š�Z���Ç�}�µ�Œ���]�������X�����À���v���]�(���š�Z���Ç���•�š�Œ�}�v�P�o�Ç�����]�•���P�Œ�������•�}�u���š�]�u���•�U���š�Z���Ç�����o�Á���Ç�•���•���Ç���^�Ç���•�_��
right after you have made your point (Company 16).  

 
This example shows the complexity of cultural assumptions and understandings of the context of actions. 
Based on the ass�µ�u�‰�š�]�}�v���š�Z���š���š�Z�����:���‰���v���•�����^�}�����Ç���}�Œ�����Œ�•�����v�������Œ�����v�]�����U�_���š�Z�����‰�Œ�}�i�����š���u���v���P���Œ���]�v�š���Œ�‰�Œ���š�������^�Ç���•�_��
���•���^�Ç���•�U���/�����P�Œ�����X�_���>���š���Œ�U���Z�����(�}�µ�v�����š�Z�]�•�����•�•�µ�u�‰�š�]�}�v���š�}���������]�v���}�Œ�Œ�����š���]�v���š�Z�]�•�����}�v�š���Æ�š���}�(�������š�]�}�v�U���Á�Z�]���Z���o�������•���š�}���š�Z����
wrong direction of knowing. In all, when new knowledge is formed, different assumptions from the local 
cultural context about the knowledge itself are challenged/ reinforced. 
 
Besides cultural assumptions of a certain context, some other assumptions are mostly based on and are 
accumulated from existing experiences and knowledge. In other words, previous knowledge/experiences are 
required to interpret knowledge and meaning in a specific context, as assumptions indicate the expected 
direction and scale of knowledge mainly based on existing experience.  
 
The following example from an interview sheds some light on this point: 
 

It is a commonly acceptable industry standard when we order a machine (that) 70 percent of the cost 
accounts for the production and 30 percent is for the testing cost. When we negotiated with our 
Chinese suppliers the first time, we expected that they would understand this standard and follow it. 
However, the proposal we received was not like what we expected, and our company experienced a 
very difficult time because of the different understandings (company 22).  
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As indicated above, when this subsidiary first interpreted the way their business partner would make a budget, 
it was �•�]�u�‰�o�Ç�� ���•�•�µ�u������ �š�Z���š�� �š�Z���� �^���}�u�u�}�v�o�Ç�� ���������‰�š�����o���� �]�v���µ�•�š�Œ�Ç�� �•�š���v�����Œ���_�� �Á���•�� ���������‰�š�����o���� ���v����should be 
followed. The assumption here is the consistency of standard practices which have been widely accepted in 
developed markets. However, this assumption cannot be applied because it takes place in a various context 
with different understandings of industry standards. For instance, the work settings in China are described as 
fluid, transitory and uncertain. Several common characteristics of Chinese business context have been 
identified by interviewees, which include volatile business environment, lingering intellectual property (IP) and 
knowledge protection issues as well as a high turnover of skilled employees. These contextual characteristics 
bring challenges when assumptions are used to interpret new knowledge in an uncertain situation.  
 
4. Updated context: result of the interpretation of knowledge and meaning that facilitates new knowledge 

learning 
 
The following example elaborates how the context of interpreting knowledge is updated with new knowledge: 
 

In the past a few years, we gradually accumulated experience in purchasing new equipment. We asked 
for a detailed description of the procedures and quality of the products when we negotiated with the 
supplier. The documents are kept in our company for at least 30 years. Hence, these documents can 
be easily located when we buy new equipment the next time. Based on this information, we are able 
to make new budgets and purchase plans (company 17). 

  
As stated by this manager, all of the past information and documents on purchases served as the basis for the 
next transaction. This information and knowledge about products and markets laid the context of equipment 
purchase within an MNE subsidiary unit. When a new purchase was completed, the company received new 
information about the product and the product itself. The corporate context of purchasing equipment was 
updated with the latest information, and new context was formed accordingly. It further confirms that 
�^�l�v�}�Á�]�v�P�_�� �]�•�� ���v�� �}�v�P�}�]�v�P�� �‰�Œ�}�����•�•�� �Œ���š�Z���Œ�� �š�Z���v�� ���v�� ���•�•���š�� �}�Œ�� ���� ���}�v�•�š�]�š�µ���v�š�� �}�(�� �D�E���� �•�µ���•�]���]���Œ�]���•�X�� �/�v�š���Œ�‰�Œ���š���š�]�}�v��
makes knowledge and meaning explicit. As a result, the context is no longer the old one but an explicit new 
context instead. It also finds that, not only the accumulation of new information and knowledge, but also the 
ongoing interpretation and absorption of knowledge contribute to the update of contexts.  
 
The following is another typical example further illuminating this point: 
 

We are a part of the system integration industry. For us, each system is comparatively simple, e.g., the 
engineering system. Compared with the most advanced technology in each industry, our technology is 
not the most sophisticated. However, what is most important for us is the integration capacity of 
knowledge. We need to integrate and update technology from a variety of industries into our system 
efficiently. That is, we always need to gain new knowledge from other industries to meet our 
customer needs (Company 21).  

 
The above statement shows how the subsidiary context of �^�l�v�}�Á�]�v�P�_ is updated by new knowledge in daily 
operation. Knowledge of each industry contributes to building the organizational �^�l�v�}�Á�]�v�P�_ of this subsidiary. 
�E���Á���^�l�v�}�Á�]�v�P�_ is stored as part of �š�Z�����•�µ���•�]���]���Œ�]���•�[�����}�o�o�����š�]�À�����l�v�}�Á�o�����P����as a system. When the combination 
of knowledge changes, the learning context of this subsidiary changes accordingly. Therefore, the context is 
always updated with the contribution of new knowledge. In this case, the source of new knowledge comes 
from different industries in the local cultural context, which elaborates the diverse resources of knowledge of 
a subsidiary.  
 
As knowledge is embedded in specific contexts, the updated contexts lead to possibilities to facilitate learning 
of new knowledge. The background knowledge associated with the contexts of actions changes accordingly 
when the contexts are updated. This might help in sense-making new knowledge and directing the process of 
making knowledge explicit. This point is elaborated by the following statement from an interviewee:  
 

As we understand the Chinese more, we are able to learn more about the Chinese culture. For 
example, when I first talked to a Chinese partner, I really did not understand what he wanted to 
express, as he kept talking about irrelevant things. Then I understood that the Chinese express 
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themselves in a very indirect and polite way. When I got this point, it was easier for me to 
communicate and understand my Chinese partner (Company 10).  

 
In this situation, the contextual knowledge for this expatriate manager is updated with his new knowledge of 
the Chinese ways �}�(�����}�u�u�µ�v�]�����š�]�v�P�U���Á�Z�]���Z���^�]�•���]�v�����v���]�v���]�Œ�����š�����v�����‰�}�o�]�š�����Á���Ç�_�X���t�]�š�Z���š�Z�������•�•�]�•�š���v�������}�(���^�µ�‰�����š������
���}�v�š���Æ�š�_�U�� �Z���� �}���š���]�v������ �•�}�u���� ���o�µ���•�� �}�v�� ���Z�]�v���•���� ���}�v�À���Œ�•���š�]�}�v patterns. It may further increase his interest and 
even help him to build confidence in learning more about Chinese culture to achieve a better understanding of 
it. As a result, the interpretation of new cultural knowledge updated the learning context of the expatriate 
manager, facilitating new �^�l�v�}�Á�]�v�P�_�����v����learning. 
 
5. Agency as a networked process: the role of expatriate managers  

 
Contrary to explicit knowledge, which is often documented by organizations or even prescribed as procedures, 
regulations, and rules, tacit knowledge from external resources is transferred mainly through informal settings, 
e.g., free conversations, discussions, social networks, etc.  
 
The following example demonstrates the learning process in a subsidiary:  
 

When I was sent to Hefei to negotiate an acquisition with a local auto company by our headquarter in 
Chicago, I find it difficult to start at the very beginning, as I have very limited resources at that time, 
especially human connections. During a social event hosted by an industrial association, I get 
connected to several CEOs in the industry. Through them I got introduced to the other local State-
owned companies and got to know many hidden rules in local auto industry from an insider 
perspective. (Company 15) 

 
From this above example, those tacit knowledge (e.g. hidden rules of a particular industry) was passed on 
through networks of CEOS in informal channel, which is not uncommon in China considering its cultural 
characteristics of Guanxi and high-context communication.  
 
This research finds that expatriate managers play crucial roles in channeling tacit knowledge, because of their 
particular positions and roles connecting local subsidiaries and headquarters. As demonstrated in the studied 
cases, t�����]�š�� �l�v�}�Á�o�����P���� �]�•�� �Z�]�P�Z�o�Ç�� �^�‰���Œ�•�}�v���o�]�Ì�����_�� �]�v�� �š�Á�}�� �Á���Ç�• in the context of Chinese subsidiaries. First, it is 
formulated, stored and integrated into individual experiences of expatriate managers. Second, the process of 
learning tacit knowledge is completed by expatriate managers with various levels of understandings and 
interpretations. As a result, the process of learning leads to new interpretations and variations. By learning, 
that is, formulating, transferring, interpreting, and updating, organizational members, expatriates in particular, 
also serve as the storehouse of tacit knowledge within the subsidiary contexts.  
 
It reveals that expatriates are a group of people of high mobility and instability, as overseas assignments are 
usually short-term in many Chinese subsidiaries. In the studied subsidiaries, expatriate managers would either 
return to their home countries of the company or be sent to other subsidiaries/units when they succeeded in 
their Chinese assignments. In this context of the changing nature of work, such as short-term assignment, 
team collaborations across clearly bounded groups, more visible uncertainties and contradictions, practices 
are organized by ���Æ�‰���š�Œ�]���š���•�[��understanding of how to do things, and by principles and normatively prescribed 
objective. In this sense, the two processes of ordering and practicing are putting together where lies agency.  
�t�Z���š�[�•�� �u�}�Œ���U�� �]�š�� ���o�•�}�� �(�]�v���•�� �š�Z���š�� ���Æ�‰���š�Œ�]���š���•�� �‰�o���Ç�� �š�Z���� �Œ�}�o���� �}�(�� �^�•�š�}�Œ���P���� �‰�}�]�v�š�•�_�� �}�(�� �l�v�}�Á�o�����P�� �t particularly tacit 
knowledge - newly acquired from the local cultural context, and facilitate the sharing of new knowledge 
between the subsidiary and other units/subsidiaries of the MNE. �t�Z���v�� �š�Z���•���� �^�•�š�}�Œ���P���� �‰�}�]�v�š�•�_�� �u�}�À���U�� �š�Z����
network of tacit knowledge in the subsidiary changes accordingly. These changes are twofold. On the one 
hand, tacit knowledge is shard with other members in new contexts, and the scale of knowledge learning and 
sharing is expanded. On the other hand, some part of the knowledge may be changed, misinterpreted, or even 
lost during this process, especially when the expatriate manager leaves the subsidiary and relocates to the 
headquarters, or another location.  
 
The following statement clarifies this point: 
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In our corporation, the expatriate task often lasts for two years. When the expatriate leaves, the 
accumulated experiences and knowledge about the practices in the local market is gone. Although 
expatriate managers are required to leave all the information before resigning, sharing these 
knowledge with new managers is always very difficult. One of the reasons is that some experiences 
and personalized knowledge are impossible to transfer in a direct way (company 17). 

 
From the interviews, we also find that in most MNE subsidiaries in China the turnover rate of employees is 
relatively high comparing with other local companies. The high mobility of employees promotes high mobility 
of tacit knowledge. On the one hand, tacit knowledge by nature is unstable, keeps flowing, and is often 
difficult to be articulated in succinct languages in a simple way. On the other hand, tacit knowledge is highly 
embedded in specific contexts and could be easily lost or compromised during the process of sharing. 
Expatriate manages are usually the channels of knowledge in the subsidiaries and between the subsidiary and 
other units/headquarters. The new process of knowing is usually triggered when the expatriate managers are 
transferred to other units/subsidiaries or headquarter of the MNE.  
 

5. Discussion and conclusion 

We discover the following meaningful findings in this research. First, we discuss that knowledge and meaning 
are embedded in specific contexts of knowing practices. Studying learning from a practice perspective 
complements the current understanding of knowledge by highlighting the essential role of situated action and 
context in enacting knowledge in practice. Doing so also further confirms that organizational knowledge is 
constituted everyday in the ongoing and situated practices of organization members. Second, this research 
takes a dynamic system perspective and highlights the effects of cultural context by discussing the role of local 
contexts and contextual dynamics of knowing practices in MNE subsidiaries. In particular, the characteristics of 
Chinese context of learning have been emphasized with empirical data. Third, the crucial role of expatriate 
managers, in the learning practices of organizations is noted. The two processes of ordering and practicing are 
putting together by everyday practices of expatriate managers. Expatriates serve as channels and storehouse 
of tacit knowledge in organizational practices, which has both theoretical and practical implications for 
organizations.  
 
This research elaborates the role of context in learning from a practice perspective, demonstrating that 
knowing and meaning are embedded in specific contexts of the knowing practice. The specific learning context 
- in this study, the Chinese cultural context - and the specific organizational context is where organizational 
players continually perceive, interpret and respond to new gaps existing between the current state and 
desired state of the organization. The action of learning triggers background knowledge of the context, which 
assists in clarifying the meaning of knowledge and makes the meaning explicit to organizational members. As a 
result of learning, the context of learning is updated with new knowledge and meaning enacted from practice. 
Moreover, the updated context of learning further facilitates a new cycle of learning in organizational practice.  
 
The findings further �^���Z���š�Ì�l�]�[�•�� ���]�•���µ�•�•�]�}�v�� �}�v�� ���}�o�o�����š�]�À���� ���P���v���Ç�� �š�Z���š�� ���� ���]�•�š�]�v���š�]�}�v�� �v�������•�� �š�}�� ������ ���Œ���Á�v�� �����š�Á�����v��
theories of orders (arrangements of things) and theories of practice (Schatzki, 2002, 2005). The material world 
does indeed have effects on human behavior but social practices are distinctive in that they are informed by 
meanings in context (Blackler & Regan, 200�õ�•�X�� �d�Z���� ���P���v���Ç�� �o�]���•�� �]�v�� �^�‰�Œ�����š�]����-�}�Œ�����Œ�� ���µ�v���o���•�_�� ���Ç�� �‰�µ�š�š�]�v�P�� �š�Á�}��
processes of ordering and practicing together. This is realized in everyday practices of expatriate managers as 
practices are organized by their understandings of how to do things, and rules and normative objective in the 
Chinese context.  
 
The research also contributes to the discussion on the role of local cultural context in learning practices in MNE 
subsidiaries (Porter, 1990; Porter and Stern, 2001) Several cultural elements at various levels contributing to 
the specific Chinese context of the knowing practice in MNE subsidiaries are discussed. The changing nature of 
work practices in the Chinese cultural context has also been emphasized. It is consistent with and furthers the 
discussion of Czarniawska (2004) that contemporary organizing takes place in a net of fragmented, multiple 
���}�v�š���Æ�š�•�����v�����^�š�Z�Œ�}�µ�P�Z���u�µ�o�š�]�š�µ�����•���}�(���l���o���]���}�•���}�‰�]�����u�}�À���u���v�š�•�_���~�‰�X�ó�ô�ò�•���Á�Z���Œ�����µ�v�����Œ�š���]�v�š�Ç���Z���À�����������}�u�����u�}�Œ����
visible. Emphasizing the cultural characteristics of context where learning takes place, enables researcher to 
situate the discussions on collective agency of practices in particular learning contexts, which gives more 
explanatory power to analyze recent trends in local learning in MNE subsidiaries.  
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From the practice perspective, the current research further discusses and explains �š�Z���� �‰�Œ�}�����•�•�� �}�(�� �^�l�v�}�Á�]�v�P�_��
and the practices of MNE subsidiaries as dynamic systems. The systems dynamics perspective has been 
developed under the banner of system thinking to facilitate organizational learning (Senge, 1990). Most 
existing organizational literature discusses the role of errors (gap detection and response) in learning as largely 
based on systems dynamics principles (Argyris & Schön, 1996). The gap that starts a learning process may 
consist of a perceived error, situation, or some other aspect of an organization that motivates the individual, 
members, or the entire organization to learn. However, much of the previous studies focuses on correcting 
past errors and does not discuss other possibilities of creativity in learning (Argyris & Schön, 1996; Maula, 
2006). The present research discusses how the perceived gaps between its desired and perceived state of the 
system start the process of �^�l�v�}�Á�]�v�P�_ from the practice view. Knowledge and meaning are embedded in 
specific contexts of action during the process of learning. The learning action itself provides the possibility of 
creativity in enacting new knowledge. 
 
This research contributes to the discussions on resources of creativity in learning by bridging the gap between 
knowledge as an abstract construct and real learning activities taking place in organizational daily settings 
(Maula, 2006). By elaborating the learning nature of daily practice in organizations from a practice view, it 
�(�µ�Œ�š�Z���Œ�� ���}�v�(�]�Œ�u�•�� �š�Z���š�� �š�Z���� �^�l�v�}�Á�]�v�P�_�� �‰�Œ�}�����•�•�� �}�(�� �}�Œ�P���v�]�Ì���š�]�}�v�•�� �]�•�� ���� ���}�v�š�]�v�µ�}�µ�•�U�� ���]�Œ���µ�o���Œ�� �‰�Œ�}�����•�•�� �}�(�� ���Z���v�P����
characterized as systems dynamics. 
 
Compared with the open system perspective, adopting the systems dynamics perspective to the study of 
�^�l�v�}�Á�]�v�P�_�� �}�(�� �}�Œ�P���v�]�Ì���š�]�}�v�• in the current study emphasizes the complexity and strategic choices of the 
organization rather than deep static, linear, deterministic, and unidirectional casual assumptions. Explaining 
the dynamics and ongoing process of �^�l�v�}�Á�]�v�P�_��in organizations, as well as how dynamics fits between 
internal and external components, makes it possible to improve learning of organizations.  
 
The integration of systems dynamics perspective and practice view lends explanatory power to social reality 
and the way people experience it in an organization while not ignoring the values and intentions inherent in 
the organization. It further develops �^���Z���š�Ì�l�]�[�•��discussion �š�Z���š���š�Z�����š���Œ�u���^�‰�Œ�����š�]�����_ captures how meaning are 
expressed through activity (Schatzki, 2012) in a organization setting.  
 
�t�Z���š�[�•���u�}re, this study discusses the dynamic of knowing practice in MNE subsidiaries and elaborates on the 
process of how organization players gain access to enact new knowledge in the local cultural context. It 
highlights that expatriates in MNE subsidiaries play crucial roles in process of enacting new knowledge in the 
local cultural context. On the one hand, expatriates are usually respected by the local peers in the subsidiary, 
because their working experiences and cultural backgrounds. They bring foreign knowledge and experience 
from the headquarters to the local subsidiaries, and as a result have the power to enact new knowledge in 
local cultural contexts. On the other hand, overseas assignments usually give expatriates access to first-hand 
knowledge and direct experience dealing with the local culture and partners. They are usually trusted by the 
headquarters to a large extent, and gain the power to enact new knowledge of the local cultural environment 
and then share that knowledge with their peers at headquarters. In this way, expatriates play central roles in 
enacting knowledge in the local cultural context (namely, enacting new knowledge locally), and sharing local 
knowledge with headquarters. By enacting and sharing knowledge of the local cultural context, expatriates 
bridge the gap between enacting knowledge locally and sharing knowledge internationally (with the 
headquarters).  
 
The findings have various managerial and policy implications. Firstly, MNE managers will need to consider how 
local business context could impact learning/knowing from local actors in any subsidiaries they establish in 
emerging economies such as China. In particular, the findings suggest MNE subsidiaries would benefit from 
interacting with local actors if the local cultural characteristics are interpreted and managed properly.  
 
Secondly, the results suggest that MNE subsidiary managers should think about the role of expatriates in its 
learning process, and manage it appropriately, so the expatriates could better help manage organizational 
knowledge and knowledge transfer, in particular tacit knowledge, between subsidiary and headquarter.  
 
Thirdly, policy makers in emerging economies at national and regional levels will also be able to draw from our 
results. Policy makers can encourage investing MNEs to consider the specific characteristics of the location 
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choice and how the local context of the subsidiary and local actors will be a potent driver of change. Local 
resources and identified gaps could drive organizational learning which needs to be integrated into corporate 
practice.  

6. Limitation and future research  

�d�Z�]�•�� �Œ���•�����Œ���Z�� ���Æ���u�]�v���•�� �š�Z���� �^�l�v�}�Á�]�v�P�_�� �‰�Œ�����š�]�����•�� �}�(�� �•�µ���•�]���]���Œ�]���•�� �����•���� data collected from interviews with 
managers in Chinese subsidiaries of MNEs. It has the following limitations.  
 
Although this research discusses the crucial role of cultural contexts in learning practices of organizations, it 
does not emphasize the complex dynamic interplayed between the local cultural context where the subsidiary 
is embedded and the organizational context of both of the subsidiary and the headquarters. It would be 
meaningful to further study how this multiple layers of cultural elements influence the learning context, e.g. 
how would the differences of subcultures between the subsidiary and the headquarters impact learning 
practices? How would cultural/power dynamic in an organization impact its learning in foreign subsidiaries? 
  
The current research collected and analyzed in-depth interview data. Multiple research methods could be 
integrated to provide a more comprehensive picture of learning practices of organizations, e.g. participatory 
observation, focus group, etc. For future studies, it would also be interesting to further explore this topic by 
including various perspectives from managers, employees and possibly business partners of subsidiaries in the 
local cultural context, as well as managers from the headquarter of the company.  
 
This research used purposive sampling. The method of snowball sampling was deployed to identify 
interviewees. Although this research achieved acceptable heterogeneity in the sample, there might be some 
bias as the interviewees were identified using personal networks of the researcher and snowball sampling. 
Future research could select participants from a broader scale to obtain a richer view of the elements that 
influence learning in specific cultural contexts. For instance, it would help to consider the nature of the 
subsidiary (e.g. manufacturing, research, services, etc), as well as the cultural dynamic between subsidiaries 
and headquarter when selecting managers from the subsidiaries. 
 
This current research studies �š�Z���� �Œ�}�o���� �}�(�� ���Æ�‰���š�Œ�]���š���•�� �]�v�� �^�l�v�}�Á�]�v�P�_�� �‰�Œ�����š�]�����•�� �}�(�� �D�E���� �•�µ���•�]���]���Œ�]���•�� �Á�]�š�Z�� ���v��
emphasis on the local cultural context where the subsidiary is embedded. For future research, the power 
dynamic between subsidiaries and their headquarters could be further discussed to reveal the knowing 
practices across business units in a broader context. In addition, it could be worthwhile to examine various 
organizational contexts where �š�Z�����^�l�v�}�Á�]�v�P�_���‰�Œ�����š�]����s take place, e.g. government, universities, NGOs, et.al, 
to compare the dynamic and role of contexts in �^�l�v�}�Á�]�v�P�_�� �‰�Œ�����š�]�����•�� �}�(�� �}�Œ�P���v�]�Ì���š�]�}�v�•. Besides China, the 
cultural feature of other cultural contexts would also be worth closer study in the future in order to point out 
how particular cultural elements and contextual factors influence the knowing practice and the process of 
organizations.  
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Abstract: This article presents the results of the qualitative stage of the research of information technology based, 
organizational management based and organizational economics based knowledge sharing barriers in administrative 
subdivisions of higher education institutions. The objects of the qualitative research are the employees of the subdivisions 
taking part in the administrative processes of managing a particular Bachelor level educational program in one of the 
leading Russian universities. A research methodology of the qualitative research implies unstructured in-depth interviews 
with the employees of the involved �•�µ�����]�À�]�•�]�}�v�•�U�� �(�Œ�}�u�� �Á�Z�]���Z�� �]�v�š���Œ�À�]���Á�•�� �š�Z���� ���}�v�•�š�Œ�µ���š�•�� �����‰�]���š�]�v�P�� �š�Z���� �Œ���•�‰�}�v�����v�š�•�[��
perception of knowledge sharing barriers the respondents face in their work activities are evaluated. On the basis of these 
constructs, practical recommendations of both managerial and technological nature regarding minimizing the effect of the 
revealed knowledge sharing barriers are developed; possible further research development directions are also suggested. 
 
Keywords: knowledge sharing, knowledge sharing barriers, educational management�U�������µ�����š�]�}�v���o���]�v�•�š�]�š�µ�š�]�}�v�•�[��
administrative processes. 

1. Introduction 

The notion of knowledge sharing barriers, i.e., the factors of a different nature hampering the processes of 
knowledge sharing, is a rather popular object of research in  knowledge sharing studies, themselves being one 
of the most developed research areas in the wider knowledge management research sphere, 
 
Among different industries researched in knowledge sharing barriers studies, the educational sphere, and 
higher education in particular, seem to be a specifically interesting research object due to their organizational 
culture being highly tolerant to knowledge sharing (Fullwood, Rowley and Delbridge, 2013), thus mitigating the 
influence of various knowledge sharing barriers typical for other industries. 
 
However, evidence of �Z�]�P�Z���Œ�� �����µ�����š�]�}�v���o�� �]�v�•�š�]�š�µ�š�]�}�v�•�[�� �}�Œ�P���v�]�Ì���š�]�}�v���o�� ���µ�o�š�µ�Œ���� �Z�]�P�Z�� �š�}�o���Œ���v������to knowledge 
sharing is mainly based on researching the departments and employees involved in fundamental and applied 
research or teaching activities. Although for such departments and employees such high tolerance and 
resulting high levels of knowledge sharing activities are rather obvious, it can be different for those higher 
educational institution�•�[�������‰���Œ�š�u���v�š�•���}�Œ���•�‰�����]�(�]�������u�‰�o�}�Ç�����•���]�v�À�}�o�À���� not in research or teaching activities, but 
in purely administrative work that is not as knowledge intensive as scientific research or teaching the students, 
and thus can be associated with higher knowledge sharing barriers.  
 
Thus, the aim of the study described in this paper is to study the knowledge sharing barriers in the 
administrative subdivisions of the higher educational institutions. 
 
���•���š�Z���������u�]�v�]�•�š�Œ���š�]�À�����•�µ�����]�À�]�•�]�}�v�•���‰�Œ���À�]�}�µ�•�o�Ç���Z�����v�[�š���������v�������•�‰�����]�(�]�����Œ���•�����Œ���Z���}���i�����š���]�v���š�Z�����l�v�}�Á�o�����P�����•�Z���Œ�]�v�P��
barriers literature, the methodology of the study is qualitative, with the employees of administrative 
subdivisions of one of the leading Russian �µ�v�]�À���Œ�•�]�š�]���•�� �~�o���š���Œ�� �]�v�� �š�Z���� �š���Æ�š�U�� �^�h�v�]�À���Œ�•�]�š�Ç�_�•�U�� �]�v�À�}�o�À�������]�v�� �š�Z����
administrative processes of a particular Bachelor level educational program �~�o���š���Œ�� �]�v�� �š�Z���� �š���Æ�š�U�� �^�W�Œ�}�P�Œ���u�_�•�U��
giving unstructured interviews, the constructs of which are then compared for commonalities depicting the 
factors, perceived by respondents as significant knowledge sharing barriers. On the basis of these obtained 
barrier perceptions, recommendations regarding mitigating knowledge sharing barriers in the Program are 
developed, as well as suggestions for possible further research directions. 
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2. Literature review 

The knowledge sharing barriers notion itself is a rather widely discussed aspect of knowledge management, 
being a part of a wider �^�l�v�}�Á�o�����P���� �u���v���P���u���v�š�� �����Œ�Œ�]���Œ�•�_��category. Understanding of the fact that various 
factors of different origin can hamper the knowledge management practices in organizations has been obvious 
for knowledge management scholars since the earliest stages of development of knowledge management as a 
separate research field; e.g., in one of the most comprehensive literature reviews on the knowledge sharing 
barriers presented in Riege (2005), the earliest mentioned papers are dated back to the �����Œ�o�Ç���í�õ�ô�ì�[�•��(Katz and 
Allen, 1982).   
 
Respectively, the research body developed throughout these years, in which such seminal and influential 
works can be specifically noted, as, e.g., Paulin and Suneson (2012) or Husted and Michailova (2002) has 
analyzed a great number of barriers, that in general can be classified into three major groups corresponding 
with three levels of subjects participating in the knowledge management process: individual (related to the 
psychological traits of individuals taking part in knowledge management processes), organizational (related to 
organizational structure peculiarities), and technological (related to characteristics of the information 
technology infrastructure supporting knowledge management processes) (Riege, 2005).  
 
This classification is further developed in Blagov, Zhukova and Pleshkova (2016), where knowledge sharing 
barriers are classified into the categories of informational technology based, organizational management 
based, and organizational economics based. While the first two categories of this classification are similar to 
the technological and organizational categories of Riege (2005), the latter category is different and thus 
requiring specific explanation. This category is based on a fact that knowledge (as well as data and 
information) can be interpreted as an economic resource and a source of economic rents generation for the 
organization as a whole as well as for different organizational subdivisions and even for specific employees 
owning this knowledge, information or data. Indeed, if the ownership of rare, valuable, inimitable and non-
substitutable resources can be a source of economic rent generation for an organization (Barney, 1991), then, 
for specific employees of this organization, ownership of resources with such attributes (and there is no doubt 
that the knowledge resources, related either to professional expertise area or to the political situation within 
the organization, can have these attributes) can be a reason for intra-organizational rent-seeking behaviour. 
The subsequences of such behaviour could be related, firstly, to raising the �‰���Œ�š�]���µ�o���Œ�����u�‰�o�}�Ç�����[�•�� �‰�}�•�]�š�]�}�v�� �]�v��
the �}�Œ�P���v�]�Ì���š�]�}�v�[�•�� �]�v�(�}�Œ�u���o�� �}�Œ�P���v�]�Ì���š�]�}�v���o�� �Z�]���Œ���Œ���Z�Ç�U�� �š�Z���š�� �]�•�� �v�}�š�� ���o�Á���Ç�•��working in synergy with the formal 
hierarchy (Goduscheit and Knudsen, 2015), and secondly, to constraining the rent-generating resources 
sharing to an extent that can damage the �}�Œ�P���v�]�Ì���š�]�}�v�[�•��functioning as such (Knudsen 2007). 
 
Considering the industry focus of the existing body of empirical research of knowledge sharing barriers, as the 
knowledge sharing barriers problem is understood as one of the most important in knowledge management, 
the scope of industries that have received the attention of knowledge sharing barriers scholars is considerably 
big; the educational sector as a whole and higher education in particular have also received considerable 
attention (Cranfield and Taylor, 2008; Chandra, Vashisth and Kumar, 2011; Kumaraswamy and Chitale, 2012).  
However, the research focus in most of the works regarding knowledge sharing barriers or other aspects of 
knowledge sharing in higher education is on researching knowledge sharing between the academic personnel 
of higher educational institutions, i.e., researchers and professors involved in fundamental and applied 
research and in teaching. In those papers that include also the administrative personnel in their research 
object composition (Kumaraswamy and Chitale, 2012), still the knowledge sharing processes between the 
administrative and the academic personnel is analyzed, while research of barriers in knowledge sharing 
processes involving the administrative personnel of higher education institutions as part of administrative 
business processes is a gap in current state of knowledge sharing barriers research. Thus, this paper is oriented 
to filling this particular research gap.     

3. Research design and methodology 

Objects of empirical research presented in the paper are employees of administrative sub-departments of the 
University involved in managing the particular Bachelor level educational program. Namely, employees of such 
sub-departments participated in the study, as the Program directorate, Program study affairs office, 
Admissions office, Extra-curriculum affairs department, and the International contacts office. 
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�d�Z�����h�v�]�À���Œ�•�]�š�Ç���]�š�•���o�(���]�•�������^���o���•�•�]�����o�_���š�Ç�‰�����Œ���•�����Œ���Z���µ�v�]�À���Œ�•�]�š�Ç�����}�v�•�]�•�š�]�v�P���}�(���•���Z�}�}�o�•�����v�����(�����µ�o�š�]���•���š�������Z�]�v�P�������Á�]������
array of humanitarian, social and natural science disciplines, covering a comprehensive line of educational 
programs of Bachelor, Master, PhD and postgraduate (MBA et al.) levels; the educational program under 
scrutiny in this paper is provided by one of the schools of humanitarian and social studies. 
 
Considering the �h�v�]�À���Œ�•�]�š�Ç�[�•���}�Œ�P���v�]�Ì���š�]�}�val structure, the main feature of interest for the current study can be 
suggested to be a dual organizational subordination of the administrative subdivisions involved in managing 
the educational programs. Namely, such subdivisions are reporting both to the respective academic 
subdivision (e.g., the program of Bachelor in Physics is subordinate to the Faculty of Physics, the program of 
Bachelor in Chemistry �t to the Faculty of Chemistry, etc.) ���v���� �š�}�� �š�Z���� �����‰���Œ�š�u���v�š�•�� �}�(�� �š�Z���� �h�v�]�À���Œ�•�]�š�Ç�[�•�� �Z��������
office (e.g., the program directions are reporting to the department responsible for the programs content and 
study plans design, and the Program study affairs offices are reporting to the department responsible for the 
students support, etc.). 
 
The research methodology can be to some extent assimilated to the principles of grounded theory (Glaser and 
Strauss, 1967; Strauss and Corbin, 1990), and to some extent �t to the principles of case study research 
(Eisenhardt, 1989; Yin, 1984).  Both of these methodological perspectives are oriented towards formulating 
theory (here, a classification and theoretical scrutiny of the knowledge sharing barriers in the educational 
program management administrative processes) from empirical data, and in using several stages of 
formulating generalized constructs from the collected data.  
 
However, the research methodology cannot be called a grounded theory in its pure form, as it is not based on 
having no previously developed theory at all and developing the very idea about what the constructs would be 
about via the procedure of �^�}�‰���v�_ �}�Œ�� �^�]�v�]�š�]���o�� ���}���]�v�P�_, i.e., coding the text presenting the data line by line. 
Instead of it, the methodology used in the research presented in this paper is based on preconditioned 
understanding that we are searching for the knowledge sharing barriers, and the procedures of figuring out 
constructs from the empirically collected data are based on this understanding.  
 
Thus, due to having a priori developed understanding of constructs, the methodology can be assimilated to the 
case study research as it is described in Eisenhardt (1989), with the exception of not using cross-case 
comparison highly recommended in Eisenhardt (1989), but considering the constructs for further formulation 
of variables for a quantitative stage of research suggesting econometric analysis of a sample of multiple higher 
education organizations. 
 
An appropriate empirical material gathering technique for such methodology and research purpose can be 
�•�µ�P�P���•�š������ �š�}�� ������ ���� �u�]�v�]�u���o�o�Ç�� �•�š�Œ�µ���š�µ�Œ������ �]�v�š���Œ�À�]���Á�U�� �P�µ�]�������� ���Ç�� ���� �‰�}�•�•�]���o�Ç�� �u�]�v�]�u���o�� �v�µ�u�����Œ�� �}�(�� �]�v�š���Œ�À�]���Á���Œ�[�•��
questions.   
 
The interviews held for the current �Œ���•�����Œ���Z�������v�����������À���v�������o�o�������^�µ�v�•�š�Œ�µ���š�µ�Œ�����_�U�����•���š�Z���•�����]�v�š���Œ�À�]���Á�•���Z���À�����������v��
guided by only one question representing the above-�����•���Œ�]�������� �^�‰�Œ�����}�v���]�š�]�}�v������ �µ�v�����Œ�•�š���v���]�v�P�� �}�(�� �Á�Z���š��the 
���}�v�•�š�Œ�µ���š�•�� �Á�}�µ�o���� ������ �����}�µ�š�_, asked by the interviewer in the beginning of the in�š���Œ�À�]���Á�W���^How do you think, 
what factors are hampering the transfer of necessary knowledge in the usual knowledge sharing processes you 
are engaged in �Á�Z���v�� �š���l�]�v�P�� �‰���Œ�š�� �]�v�� �š�Z���� �W�Œ�}�P�Œ���u�[�•�� �u���v���P���u���v�š�M�_�X  (This is a translation from the original 
Russian text; for the original question formulation, as well as the full interview transcripts - both the Russian 
originals and the English translations - please contact the authors by the contact e-mails). 
 
From the interview transcripts, the concrete formulations of answers to the interviewer�[�•���‹�µ���•�š�]�}�v���~���X�P�X�U���]�v���}�µ�Œ��
�����•���U�� �š�Z���� �^�(�����š�}�Œ�•�� �Z���u�‰���Œ�]�v�P�� �š�Z���� �š�Œ���v�•�(���Œ�� �}�(�� �v�������•�•���Œ�Ç�� �l�v�}�Á�o�����P���_�U�� �]�X���X�U�� �š�Z���� �l�v�}�Á�o�����P���� �•�Z���Œ�]�v�P�� �����Œ�Œ�]���Œ�•�U��
�������}�Œ���]�v�P�� �š�}�� �š�Z���� �Œ���•�‰�}�v�����v�š�•�[�� �•�µ���i�����š�]�À���� �‰���Œ�����‰�š�]�}�v�•�• are evaluated. These answer formulations are more 
concrete than the unstructured speech of the respondents, but are having individual formulations for each 
respondent, and thus these answer formulations �����v�������������o�o�������š�Z�����^�(�]�Œ�•�š-�o���À���o�����}�v�•�š�Œ�µ���š�•�_ (further in the text, 
for the sake of tex�š�����Œ���À�]�š�Ç�����v���������•�����}�(���Œ�������]�v�P�U�����o�•�}���^�&�>���_), meaning that these formulations are constructed 
from unstructured interview texts, but can be further generalized by means of comparing commonalities and 
differences of these formulations between the respondents.  
 
On the basis of the commonalities and differences�[��comparison, more generalized constructs are formulated, 
showing common factors perceived as knowledge sharing barriers by different respondents within the sample. 



The Electronic Journal of Knowledge Management Volume 15 Issue 2 2017 

www.ejkm.com 116 ©ACPIL 

These formulations, that �����v�� ������ ���}�u�‰���Œ������ �š�}�� �š�Z���� �^�����š���P�}�Œ�]���•�_�� �•�š���P���� �}�(�� ���v���o�Ç�•�]�•�� �]�v�� �š�Z���� ���o���•�•�]�����o�� �P�Œ�}�µ�v��������
theory framework in that they can be used to further generate a theory, can be generalized to a level beyond 
the specific sample of the current research; due to this qualitative difference from the first-level constructs, 
�š�Z���•���� �P���v���Œ���o�]�Ì������ ���}�v�•�š�Œ�µ���š�•�� �����v�� ������ �����o�o������ �š�Z���� �^�•�����}�v��-�o���À���o�� ���}�v�•�š�Œ�µ���š�•�_ (further in the text, respectively, 
�^�^�>���_).    
 
Finally, the second-level constructs are analyzed with the help of the knowledge sharing barrier classification 
suggested in Blagov, Zhukova and Pleshkova (2016), allowing  theoretical conclusions and practical 
implications to be made. 
 
According to such research structure, the logic of presenting the interview results in the following Section 4 is 
designed in the following way.  
 
As the interview texts are unstructured (and, moreover, are in Russian language), the first level of the results 
suitable for presenting in a text is the FLCs, presented in the table form (later in the text �t Table 1, as this table 
is the first in the text) comparing these FLCs between the respondents. 
 
After the table, the FLCs are compared between the respondents, and on the basis of commonalities between 
the FLCs, the second-level constructs (SLCs) are formulated and interpreted with the help of the above 
described knowledge sharing barrier classification. To make the understanding of the second-level constructs 
easier, a table (further in the text �t Table 2) is introduced categorizing these constructs.  

4. Results, analysis and discussion 

As has been explained above, the presentation of the results begins with Table 1, describing the first-level 
constructs.  
 
In total, 45 people were asked to undertake the interview. Out of these potential respondents, 9 people 
participated; the sub-departments in which these respondents are working are named in Table 1.  

Table 1: First-level constructs 

Respondent 
number 

Administrative 
subdivision 

First-level constructs 

1 Program directorate                  �x 1.1. Hard to gather people from various subdivisions together for a personal 
meeting. Necessary to implement conference call systems for holding regular 
meetings involving employees working in geographically disconnected offices. 
Necessity of using Skype for off-campus show-up of the checked exam tests.  

�x 1.2. When connecting via email, often those addressees to whom the email has to 
�������(�}�Œ�Á���Œ�����������Œ�����‰�µ�š�����•���u���]�v���������Œ���•�•�����•�X���d�Z�µ�•�U���]�š�[�•���}�(�š���v���Z���Œ�����š�}���(�]�v����out, which 
emails are important and which are not. 

�x 1.3. A possibility to edit documents simultaneously by different users would be 
convenient, for the document versions not to be sent via email.  

�x 1.4. Ambiguous job instructions causing people to not always understand why they 
should do specific job tasks. 

2 Admissions office �x 2.1. Problems with the all-University obligatory electronic document management 
system:  frequent loss of documents due to imperfect documents assortment; no 
email notifications; processed documents are not deleted; no possibility to work 
with documents in hindsight. 

�x 2.2. Hierarchical subordination problems: administrative ���u�‰�o�}�Ç�����•�� ���}�v�[�š�� �l�v�}�Á��
exactly whom they shall report to, as lots of functions are not described in 
�h�v�]�À���Œ�•�]�š�Ç�[�• organization chart and in the job instructions.  

3 Program directorate �x 3.1. Problems with the all-University obligatory electronic document management 
system, in which the documents could be lost after the uploading. 

�x 3.2. Necessity of common knowledge sharing environment on the basis of the Local 
Area Network or other solution. 

�x 3.3. Implementing an electronic signature with its official recognition would be 
convenient. 

�x 3.4. Conference calls equipment would be a convenient communication means for 
minimizing the time costs of travelling between geographically distributed offices. 
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Respondent 
number 

Administrative 
subdivision 

First-level constructs 

4 Extra-curriculum affairs 
department 

�x 4.1. Social networks are used for communication with students more often than 
�š�Z���� �h�v�]�À���Œ�•�]�š�Ç�[�•�� ���}�Œ�‰�}�Œ���š���� ���}�u�u�µ�v�]�����š�]�}�v�� �u�����v�•�U��that is suboptimal because the 
communications are not united in one IT system. 

�x 4.2 The all-University obligatory electronic document management system is rather 
uncomfortable (bad document assortment properties, possibility for the 
documents to be lost). 

�x 4.3. The deadlines, even if being documentally supported, are badly followed by 
the employees. 

�x 4.4. The superiors are also sometimes not following the agreements reached in 
insufficiently documented telephone negotiations. 

5 Program study affairs 
office 

�x 5.1. The students are not always checking their corporate emails, and the 
���}�u�u�µ�v�]�����š�]�}�v�•���À�]�����š�Z�����•�}���]���o���v���š�Á�}�Œ�l�•�����}�v�[�š���Z���À�����š�Z����official documents status. 

�x 5.2. The information entered into the all-University obligatory electronic document 
management system manually cannot be further used due to the lack of access. 

6 Program study affairs 
office 

�x 6.1. The respondent is subordinate to a superior residing in a geographically 
disconnected facility, thus hard to communicate operatively; one of the solutions 
for this problem could be an introduction of an electronic signature system. 

�x 6.2. It is hard to download the documents from the all-University obligatory 
electronic document management system. 

7 International contacts 
office 

�x 7.1. Preparing the documents via the all-University obligatory electronic document 
management system is too time-consuming, thus the documents not requiring the 
senior management participation are prepared using the e-mail communication. 

�x 7.2. International contacts office, the Bachelor program directorate and the 
Masters program directorate use different document management systems for the 
same processes (e.g., students enrolling to the elective courses), thus increasing 
time costs of these processes. 

�x 7.3. Official recognition of electronic signatures would be a convenient thing for 
saving time. 

�x 7.4. Also time could be saved by implementing any type of conference calls system. 
8 Program study affairs 

office 
�x 8.1. Communications between different departments too often taking place 

between the department heads, thus significantly slowing the processes. 
�x �ô�X�î�X���t�Z�]�o���������À���o�}�‰�]�v�P���š�Z�����•�µ�‰�‰�}�Œ�š�]�v�P���/�d���•�Ç�•�š���u�•�U���š�Z�������]�Œ�����š���µ�•���Œ�•�[���}�‰�]�v�]�}�v�•�����Œ�����v�}�š��

taken into account, and thus the systems ���}�v�[�š perform all the functions direct 
users need (e.g., hard to obtain necessary information from the systems). 

9 Program directorate �x 9.1. The hierarchical subordination system (e.g., who does report to whom) 
changes rather often (e.g., from academic year to academic year or even from 
semester to semester) even within the same business processes. 

�x 9.2. Unclear job instructions system (leading to the same problem of not knowing 
who does report to whom and what knowledge is necessary leading to the fact that 
���u�‰�o�}�Ç�����•���}�(�š���v�����}���š�Z�����š�Z�]�v�P�•���š�Z���Ç�����}�v�[�š���Z���À�����š�}���}�Œ�����}�v�[�š�����}���š�Z�����š�Z�]�v�P�•���š�Z���Ç���Z���À����
to).  

�x 9.3. Nearly absent integration between document management systems used by 
different subdivisions. 

�x 9.4. No possibility to edit the documents online by several users simultaneously, 
being able to see who is doing what in editing the document. 

�x 9.5. Lack of documental proof of oral or telephone agreements, thus need to 
transfer most of the requests to the electronic system in which the requests can be 
saved.  

 
Having been presented in a comparative table, the first-level constructs derived from the interviews need to 
be analyzed for formulating more generalized, � ŝecond-level�_ constructs. Interpreting the second-level 
constructs with the help of knowledge sharing barrier classification of Blagov, Zhukova and Pleshkova (2016), 
the following peculiarities of these constructs can be named. 
 
Most of the constructs fall into two categories, namely, depicting barriers related to mainly technical aspects 
of the IT infrastructure supporting the business processes of the �W�Œ�}�P�Œ���u�[�•�� �u���v���P���u���v�š, and depicting the 
barriers related to its organizational and managerial aspects. According to the abovementioned knowledge 
sharing barrier classification, these two categories can be related to the, respectively, �^�]�v�(�}�Œ�u���š�]�}�v���š�����Z�v�}�o�}�P�Ç��
�����•�����_�� ���v���� �^�}�Œ�P���v�]�Ì���š�]�}�v���o�� �u���v���P���u���v�š�� �����•�����_ barrier categories (for the sake of formulations brevity, 
�•�Z�}�Œ�š���Œ�� �(�}�Œ�u�•�� �^�š�����Z�v�}�o�}�P�]�����o�_�� ���v���� �^�}�Œ�P���v�]�Ì���š�]�}�v���o�_ would be further used in the text for these categories in 
�Œ���o���š�]�}�v���š�}���š�Z�������}�v�•�š�Œ�µ���š�•�������Œ�]�À�������(�Œ�}�u���š�Z�����Œ���•�‰�}�v�����v�š�•�[�����v�•�Á���Œ�•).  
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Already having mentioned technological barriers in the first place, and organizational barriers in the second, it 
is logical to begin analyzing the barriers depicted by the FLCs in the respective order.  

4.1 Technological barriers 

Comparing the number of first-level constructs dedicated to technological barriers, the most popular type of 
constructs (namely, 2.1, 3.1, 5.2, 6.2, 7.1 and 8.2) appear to mention the all-University obligatory electronic 
document management system, used by all the subdivisions in their ���}�u�u�µ�v�]�����š�]�}�v�•�� �Á�]�š�Z�� �š�Z���� �h�v�]�À���Œ�•�]�š�Ç�[�•��
head office. Looking for the commonalities between the constructs mentioning this system, such a main 
problem of this system can be interpreted as a knowledge sharing barrier as the possibility of the loss of 
documents that have been entered into the system by a user after editing.  
 
Regarding other IT systems used by the respondents in the Program management processes, maybe the most 
important second-level construct could be based on such FLCs as 4.1, 5.1, 7.2 and 9.3; a common formulation 
for these constructs could be formulated as low compatibility of document management systems used by 
different subdivisions, hampering the knowledge sharing processes between these subdivisions or increasing 
time costs for these processes.   
 
A considerably interesting common topic can be found comparing the FLCs 1.3, 3.2, 9.4, and 9.5: it can be said 
that these constructs reveal perceived necessity of introduction of a corporate intranet system with the 
possibility of simultaneous document editing by different users �]�v�š�}�� �š�Z���� �/�d�� �•�µ�‰�‰�}�Œ�š�� �}�(�� �š�Z���� �W�Œ�}�P�Œ���u�[�•��
management. As such a system does not exist now, and as the second-level constructs are, according to the 
methodology of the research, formulated in this paper as (subjectively perceived) knowledge sharing barriers, 
the second-level construct on the basis of this common perception can be formulated as the absence of 
possibility of simultaneous document editing by different users.  
 
In addition to this second-level construct, two more SLCs of technical nature can be inferred from the FLCs in 
Table 1.  
 
One of such second-level constructs can be formulated on the basis of the FLCs 1.1, 3.4, and 7.4. A 
���}�u�u�}�v���o�]�š�Ç�������š�Á�����v���š�Z���•�����&�>���•���(�}�Œ�u�µ�o���š���������•�������^�����Œ�Œ�]���Œ�_�U���]�X���X, as a negative factor hampering the knowledge 
sharing processes, is an absence of conference calls equipment, being a barrier due to hampering 
communication between employees in different buildings or geographically disconnected offices. This 
construct can be called probably the most organization-specific, as it reflects the comparatively recent changes 
in the geographical location of the particular Program that has moved to a new building relatively far from the 
administration of the University.  
Another second-level construct depicting technological knowledge sharing barriers perceived by the 
respondents can be deduced from the FLCs 3.3, 6.1 and 7.3, depicting necessity of official electronic signatures 
recognition. Reformulating this necessity as a barrier, this SLC can be called absence of official recognition of 
electronic signature.  
 
Comparing the resulting second-level constructs depicting technical knowledge sharing barriers, it can be 
noticed that none of these barriers are purely based on technical parameters of the IT systems supporting the 
�W�Œ�}�P�Œ���u�[�•���u���v���P���u���v�š, but are rather based on factors of organizational nature.  
 
Indeed, the second-level constructs depicting the organizational knowledge sharing barriers, discussed in the 
subsection 4.2, can be interpreted as some of the causes of the technological barriers described above.  
 
Such dependence of organizational barriers from the technological ones corresponds to a large portion of 
literature about knowledge sharing barriers, stating that the barriers of organizational and managerial nature 
occur prior to the barriers of a technological nature, meaning that purely technological barriers without 
organizational and managerial causes are rather a rare thing (Riege, 2005; Chandra, Vashisth and Kumar, 
2011).  
 
Thus, the order of presenting the suggested recommendations of mitiga�š�]�v�P���š�Z���������Œ�Œ�]���Œ�•�[���]�v�(�o�µ���v�������]�v��Section 5 
is different from the order of discussing the barriers themselves in Section 4, in that Section 5 begins with 
recommendations regarding the organizational barriers, because measures designed to lower the 
organizational barriers could, under such logic, be able to, respectively, lower the barriers of other types. 
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4.2 Organizational barriers 

If beginning the organizational barrier second-level constructs formulation, analogously to subsection 4.1, 
from the most widespread commonalities between the FLCs, the first SLC could be uniting the first-level 
constructs 1.4, 4.3, 4.4, 6.1, 8.1, 9.1, and 9.2. The commonality between these constructs is that these are 
united by notions of ambiguous subordination structure and ambiguous job instructions, to a large extent 
interrelated and thus able to be treated as one second-level construct. 
 
The main relationship between subordination and job instructions ambiguity is the following. As has been 
described in the beginning of Section 3, administrative personnel involved in the �W�Œ�}�P�Œ���u�[�•�� �u���v���P���u���v�š is 
subject to dual organizational subordination, firstly to the respective academic subdivision, and secondly, to 
�š�Z���������‰���Œ�š�u���v�š�•���}�(���š�Z���� �h�v�]�À���Œ�•�]�š�Ç�[�•���Z���������}�(�(�]�����X��Such dual subordination can generate necessity to reconcile 
mutually exclusive orders and instructions from both types of governing bodies leading to the job tasks 
content and priority ambiguity. 
 
A related problem is the �Œ���š�Z���Œ�� �(�Œ���‹�µ���v�š�� �Œ���š���� �}�(�� �}�Œ�P���v�]�Ì���š�]�}�v���o�� ���Z���v�P���•�� �]�v�� �š�Z���� �h�v�]�À���Œ�•�]�š�Ç�[�•�� �}�Œ�P���v�]�Ì���š�]�}�v���o��
�•�š�Œ�µ���š�µ�Œ���� ���v���� �š�Z���� �h�v�]�À���Œ�•�]�š�Ç�[�•�� ���v���� �š�Z���� �W�Œ�}�P�Œ���u�[�•��business process architecture, with most of the processes 
experiencing change each academic year. Thus, when addressing the colleagues (or other employees in the 
same positions) who have been responsible for particular operations and thus had access to particular 
knowledge a year ago, the knowledge requesters can face answers that the respondents are not responsible 
for this op���Œ���š�]�}�v�� ���v���� ���}�v�[�š�� �Z���À���� ���������•�•�� �š�}�� �š�Z�]�•��knowledge. Moreover, due to �š�Z���� �}�Œ�P���v�]�Ì���š�]�}�v���o�� ���Z���v�P���•�[��
frequency, sometimes there cannot be enough time to work out new job instructions on an appropriately 
detailed level, leading to ambiguity about what employee or even subdivision is responsible for what 
operations. 
 
These problems are depicted in the FLCs 1.4, 2.2, 9.1, 9.2, on the basis of which the second-level construct of 
lack of understanding of what employee has what knowledge can be formulated. 
 
Job tasks ambiguity has received considerable attention in management literature as a factor demotivating the 
employees, who in this case lack knowledge of what remuneration follows what activities (Husted and 
Michailova, 2002). Among the first-level constructs of Table 1, such an idea is depicted in the constructs 1.4, 
2.2, 9.2; in the generalized second-level construct form, this idea can be formulated as a lack of motivation to 
share knowledge as activities not included into the regular job duties. Although these SLC are undoubtedly 
representing organizational barriers, it can also be suggested that the notion of reluctance to share knowledge 
due to absence of such tasks in regular job duties is relative to the organization economics based notion of 
reluctance to share knowledge due to perceiving it as personal resource increasing bargaining power within 
the organizational formal and informal hierarchy. It can be suggested, that the factor of absence of knowledge 
sharing tasks in regular job duties can be increasing negative influence of bargaining power logic related to 
reluctance to share knowledge on sharing activities. Vice versa, this reluctance can be increasing negative 
influence of lack of motivation to share due to absence of sharing in the regular job duties.  
 
A specific problem of excessive communication processes centralization is described in one of the first-level 
constructs (FLC 8.1); according to Husted and Michailova (2002), such a problem can be a significant 
knowledge sharing barrier in organizations, so, although it was mentioned only by one respondent, this 
problem is worth being transferred into a specific second-level construct as needing attention in the 
organizational context under scrutiny.   
 
Returning to the notion of organizational knowledge sharing barriers influence on the technological ones, this 
SLC can be connected to problems revealed in second-level constructs of low compatibility of document 
management systems used by different subdivisions and possibility of loss of documents in the all-
University obligatory document management system. Indeed, there is evidence in literature of existing 
linkages between communications centralization and a low level of attention to compatibility between IT 
infrastructure of the specific subdivisions of big organizations, especially in functional organizational 
structures, that is a dominant organizational structuration logic in both vertical hierarchies (academic and 
administrative) of the P�Œ�}�P�Œ���u���u���v���P���u���v�š�������u�]�v�]�•�š�Œ���š�}�Œ�•�[��dual subordination (Knudsen, 2007).  
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A�v�}�š�Z���Œ�� ���]�Œ�����š�]�}�v�� �}�(�� �}�Œ�P���v�]�Ì���š�]�}�v���o�� �(�����š�}�Œ�•�[�� �]�v�(�o�µ���v������ �}�v��technological barriers can be a probable positive 
dependence between the level of organizational structure centralization and the prevalence of attention to 
head office requests to specific requests of subdivisions in the supporting IT infrastructure design, that can be 
supposed to be one of the causes of such technological barriers, as absence of possibility of simultaneous 
document editing by different users, absence of conference calls equipment and the absence of official 
recognition of electronic signature. 
 
To sum up, organizational barriers influence on technological ones (as well as the direct organizational barriers 
influence on the knowledge sharing processes) can be to a large extent traced to typical functional 
organizational structure traits both of �š�Z���� �^�����������u�]���_�� ���v���� �š�Z���� �^�����u�]�v�]�•�š�Œ���š�]�À���_�� �À���Œ�š�]�����o�� �Z�]���Œ���Œ���Z�]���•�U�� �v���u���o�Ç, 
the excessive predominance of vertical communications over horizontal and the lack of decision making 
delegation to the operative personnel level.  
 
A more specific trait of the researched organization is excessive looseness of the administrative personnel 
regular job descriptions, that in combination with the abovementioned functional structure traits can decrease 
the ���u�‰�o�}�Ç�����•�[�� �u�}�š�]�À���š�]�}�v toward proactive work activities, including knowledge sharing, due to lack of 
understanding of what activities would be followed by remuneration, and what activities could be punished 
for authority exceeding. 

4.3 Organizational economics based barriers 

Regarding the �^�}�Œ�P���v�]�Ì���š�]�}�v�� �����}�v�}�u�]���•�� �����•�����_��knowledge sharing barriers category, none of either the first- 
or second-level constructs can be purely attributed to any of these categories without having close connection 
to either technological or organizational barriers. Thus, no new second-level constructs could be introduced in 
this subsection; however, elements of that category can be found in at least one of the SLCs discussed among 
the organizational barriers. 
 
Namely, such second-level construct, that can be interpreted as analyzing not only organizational, but also 
individual or organizational economics based barriers, is lack of motivation to share knowledge as activities 
not included into the regular job duties. Indeed, if the knowledge is perceived by its holder as a resource with 
a rent generation potential, then the knowledge holder would have motivation to share this knowledge only if 
they are confident that the remuneration for this knowledge sharing would exceed the potential threats of 
jeopardizing it as a resource (Goduscheit and Knudsen, 2015). If the senior management of the organization 
does not demonstrate that knowledge sharing activities could be remunerated, or demonstrates remuneration 
for knowledge sharing irregularly, than �š�Z�����l�v�}�Á�o�����P�����Z�}�o�����Œ�[s expectation of remuneration can respectively 
decrease, thus lowering the knowledge sharing motivation.  
 
To make the second-level constructs understanding easier, these constructs are summarized in Table 3, 
categorizing these constructs according to the knowledge sharing barriers classification of Blagov, Zhukova and 
Pleshkova (2016). 

Table 2: Second-level constructs. 

Barrier type Second-level construct 
Technological �x possibility of loss of documents in the obligatory all-University electronic document management 

system; 
�x low compatibility of document management systems used by different subdivisions; 
�x absence of possibility of simultaneous document editing by different users; 
�x absence of conference calls equipment; 
�x absence of official recognition of electronic signature 

Organizational �x ambiguous subordination structure; 
�x ambiguous job instructions; 
�x lack of understanding of what employee has what knowledge; 
�x lack of motivation to share knowledge as activities not included into the regular job duties; 
�x excessive communication processes centralization 

Organization 
economics based 

�x lack of motivation to share knowledge as activities not included into the regular job duties 
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5. Theoretical contributions and practical implications 

Considering the contributions of the paper, it seems logical to discuss firstly the theoretical and 
methodological contributions to the existing research state, and then to continue with the practical 
recommendations.  

5.1 Theoretical and methodological contributions 

The main contributions of the paper to existing literature from theoretical and methodological viewpoints can 
be divided into two directions: contributions related to the research object novelty, and contributions related 
to the research methodology and the results interpretation. 
 
Regarding the research object novelty, as it is shown in the literature review, although higher education 
industry receives considerable attention in literature on knowledge sharing as a whole and on knowledge 
sharing barriers in particular, the object of such research usually consists of higher education institutions 
academic personnel only or of academic personnel together with administrative personnel, but studies where 
the object of research consists of administrative personnel of higher educational institutions are absent in 
literature. However, as was pointed out in Section 1, such a research object is rather interesting due to the 
contradiction between the knowledge intensive and knowledge sharing friendly context of the whole higher 
�����µ�����š�]�}�v���]�v���µ�•�š�Œ�Ç�����v�����š�Z�����•�µ�P�P���•�š�]�}�v�•���}�(���•�µ���Z���]�v�•�š�]�š�µ�š�]�}�v�•�[�������u�]�v�]�•�š�Œ���š�]�À�����‰���Œ�•�}�v�v���o��as being less friendly to 
knowledge sharing due to belonging to, usually, functional organizational structures; so, designing research 
around this specific object can be seen as an unique contribution of the current research to existing literature. 
 
As the research object is unique due to the above described criteria, the research methodology is oriented on 
developing the constructs on which theory could be further built from the results of the unstructured 
interviews. As the research sample is rather small and thus the research findings need further testing on bigger 
and more varied samples, current research findings cannot yet be called a satisfactory theory construction 
basis; however, instruments used for deriving second-level constructs from first-level ones can be called a 
theoretical and methodological novelty and thus a contribution to the literature. Namely, the threefold 
knowledge sharing barriers classification suggested in Blagov, Zhukova and Pleshkova (�î�ì�í�ò�•���•�š�]�o�o���Z�����v�[�š���������v��
used in literature for empirical research results interpretation; thus, such analytical framework introduction 
can also be called a theoretical contribution to existing literature. Considering the results of the empirical 
research itself (i.e., the second-level constructs revealed from res�‰�}�v�����v�š�•�[�� ���v�•�Á���Œ�•�•�U�� ���•�� �Z���•�� �������v�� ���o�Œ�������Ç��
stated, these results still need further testing on various samples.  

5.2 Practical implications 

As the paper presents results of a qualitative study involving one organization (or, more precisely, a part of a 
bigger organization, i.e., a Program within the University), most sound practical implications of the research 
results can be recommendations given to the organizational bodies under scrutiny, i.e., the administrative 
subdivisions involved in the Pr�}�P�Œ���u�[�•���u���v���P���u���v�š�X  
 
However, we can suggest that the recommendations can be applied to higher education institutions other 
than the researched University, as such organizations often have a common organizational structure and 
business processes architecture peculiarities (e.g., functional organizational structure combination with dual 
subordination elements). In addition to the higher education organizations, the same organizational structure 
peculiarities can exist in various industries and markets, allowing further recommendations generalization.  
 
As the organizational barriers have been found  in Section 4 to be the most significant barriers according to the 
�Œ���•�‰�}�v�����v�š�•�[ subjective perceptions, a description of suggested recommendations of overcoming such barriers 
can begin with the recommendations regarding the organizational barriers, then continued by the 
recommendations regarding the technological barriers, and finished by the recommendations regarding the 
individual/organizational economics based barriers, which is the less frequent category of barriers among the 
second-level constructs.  

5.2.1 Recommendations regarding the organizational barriers 

Among the recommendations regarding overcoming the organizational barriers, the first recommendation is 
the thorough analysis of the organizational structure of the University as a whole and its subdivisions engaged 
in the �W�Œ�}�P�Œ���u�[�•���u���v���P���u���v�š in particular, looking for actual and potential sources of unnecessary functions 



The Electronic Journal of Knowledge Management Volume 15 Issue 2 2017 

www.ejkm.com 122 ©ACPIL 

duplication or job duties ambiguity, and developing methods of respective organizational structure fragments 
optimization with maximal outcome and minimal costs for the University, as well as minimal time waste and 
process complications for the Program.  
 
This recommendation can lead to overcoming several barriers depicted by the second-level constructs. 
Namely, liquidating the potential job duties ambiguity sources can help mitigate the problem of lack of 
understanding of what employee has what knowledge. Another logical recommendation contributing to the 
same result, as well as to the possible overcoming of the barrier of lack of motivation to share knowledge as 
activity not included into regular job duties, consists in better job descriptions formalization, including not only 
generalized formulations of standard everyday duties, but also formulations of the knowledge sharing duties. 
 
The recommendation of including knowledge sharing into job descriptions obviously calls for developing 
specific methods of motivation to participate in sharing activities. Such motivation methods could be based on 
the quantification of operational knowledge sharing quality assessment criteria allowing précising the material 
and non-material employee stimulation methods.  
 
Such criteria could be based on the following parameters: 
 

�x Speed of knowle���P�����Z�}�o�����Œ�•�[���Œ�������š�]�}�v���š�}���l�v�}�Á�o�����P�����•�Z���Œ�]�v�P���Œ���‹�µ���•�š�•; 
�x Shared knowledge adequacy to the request; 
�x Shared knowledge completeness. 

 
Development of such criteria implies that knowledge sharing transactions should have enough formalization 
and codification level for allowing monitoring knowledge sharing transactions and assessing these 
�š�Œ���v�•�����š�]�}�v�•�[���‹�µ���o�]�š�Ç with the above-described criteria.  
 
This requirement makes necessary adjusting the IT infrastructure around the Program management business 
processes to the knowledge sharing transactions monitoring and assessing objectives; a deeper discussion of 
this recommendation is presented in subsection 5.2.2 dedicated to recommendations regarding overcoming 
technological barriers. 
 
Considering the overcentralized communication construct, a recommendation could consist of increasing the 
authority delegation level (at least in sharing knowledge related to specific situations, but within the regular 
business processes) of the respective subdivisions operative personnel. Surely, such managerial 
recommendation requires improvement of the knowledge sharing environment technological infrastructure; 
however, detailed discussion of possible ways of such improvement lies within a realm of technological 
recommendations, to which subsection 5.2.2 is dedicated. Due to that, for the sake of paper continuality and 
readability, that subsection begins with recommendations regarding the improvement of technological 
infrastructure of knowledge sharing between subdivisions involved in �š�Z�����W�Œ�}�P�Œ���u�[�•���u���v���P���u���v�š. 

5.2.2 Recommendations regarding the technological barriers 

As has been said at the end of subsection 5.2.1, the subsection dedicated to technological barrier related 
recommendations begins with recommendations to improve the means of knowledge sharing between 
subdivisions involved �]�v�š�}���š�Z�����W�Œ�}�P�Œ���u�[�•���u���v���P���u���v�š. 
 
Such recommendations can be divided into two parts. 
 
The first part considers deeper integration between document management systems used by different 
subdivisions, that can be performed either by switching at least the performance of the same or analogous 
operations in different subdivisions (e.g., enrolling the exchange students into the elective courses, requiring 
nearly analogous operations by the Program directorate, the Program Study affairs office, and the 
international contact office) to the same system (but still oriented on serving regular business processes, not 
being created deliberately for knowledge sharing), or by enabling maximally quick and lossless document 
transfer  between document formats used by different systems. 
 
The second part considers development and implementation of a system deliberately designed for knowledge 
sharing �����š�Á�����v�� ���u�‰�o�}�Ç�����•�� �]�v�À�}�o�À������ �]�v�� �š�Z���� �W�Œ�}�P�Œ���u�[�•�� �u���v���P���u���v�š�� ���]�•�Œ���P���Œ��ing the subdivisions to which 
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they belong. Such a system can contain profiles of each participating employee with maximally possibly 
distinct and detailed description of job duties and professional expertise. This measure can be suggested to 
help lower the transaction costs of searching the necessary knowledge sources, represented in the SLC of �^�o�����l��
of understanding of �Á�Z���š�����u�‰�o�}�Ç�������Z���•���Á�Z���š���l�v�}�Á�o�����P���_�X��Another system feature mentioned in the first- and, 
respectively, second-level constructs and thus requiring inclusion into the system, is the possibility of 
simultaneous documents edition by different users; moreover, documents editing activity can be added to the 
knowledge sharing activity assessment criteria. It should be noted, however, that the knowledge sharing 
activity assessment system must not be based on criteria of quantitative estimation of sharing activity as such, 
but should be rather based on criteria assessing the shared knowledge quality (e.g., the abovementioned 
�^�������‹�µ�����Ç�_�����v�����^���}�u�‰�o���š���v���•�•�_�����Œ�]�š���Œ�]���•�U�����������µ�•�����]�v���š�Z�����}�‰�‰�}�•�]�š�����•�]�š�µ���š�]�}�v���š�Z����knowledge sharing processes 
could be �Z���u�‰���Œ���������Ç���^�Z���v���Á���À�]�v�P�_���‰�Œ�����š�]�����•���}�(�����u�‰�o�}�Ç�����•���•�����l�]�v�P���š�}���P���š���u���Æ�]�u���o���Œ���u�µ�v���Œ���š�]�}�v���Œ���P���Œ���o���•�•��
of real ���•�•���•�•�������‰�Œ�����š�]�����•�[��efficiency and effectiveness.  
 
In addition to these recommendations dealing with organizational roots of technological barriers, several 
recommendations of purely technological nature can also be given. 
 
Such recommendations can include: 

�x Regarding the all-University obligatory document management system:  
�¾ Allowing access to all documents previously edited by a particular user with possibility of 

documents downloading disregard of their current legal status (i.e., a document already final and 
binding and signed by all the necessary signers, or a document still in preparation). 

�x Regarding the specific means of communication between subdivisions and the document 
management systems used by these subdivisions: 
�¾ Implementation of conference calls equipment allowing time economies of communication 

between geographically distributed subdivisions; 
�¾ Implementation of officially recognized electronic signatures, also allowing time economies of 

collecting necessary signatures on the documents.  

5.2.3 Recommendations regarding the organizational economics based barriers. 

As has been already mentioned in subsection 4.3, from the first-level constructs no second-level constructs 
can be revealed belonging to the organizational economics based barriers category according to the used 
classification; such elements are only traceable in the SLC of lack of motivation to share knowledge as activities 
not included into regular job duties, related mainly to the organizational type of knowledge sharing barriers.  
However, recommendations based on the organizational economics logic can still be given regarding the 
barrier depicted by this construct.  
 
As has been described in subsection 4.3, deliberate reluctance to knowledge sharing caused by fear of 
personal knowledge resources being jeopardized and thus deprived of value as the personal resource and 
bargaining power generator, can be greater in situations when the knowledge sharing transactions have 
insufficient documental support, or when such transactions are not remunerated by the organization.  
 
To avoid such influence, knowledge sharing transactions should be documented, with the documental records 
being a basis for remunerating the sharers, on the ground of mainly qualitative criteria (e.g., shared knowledge 
adequacy or completeness), complemented by such quantitative criteria as �š�Z�����•�‰���������}�(���š�Z�����•�Z���Œ���Œ�[�•���Œ�������š�]�}�v��
to the request for necessary knowledge, or the amount of knowledge shared. The remuneration system based 
on such criteria should be maximally transparent and straightforward, associating specific remuneration with 
specific result, allowing comparing knowledge sharing remuneration with possible knowledge uncovering 
costs. �d�Z���� �����š���]�o������ �‰�Œ�}�(�]�o���•�� �}�(�� �š�Z���� ���u�‰�o�}�Ç�����•�[�� ���Æ�‰���Œ�š�]�•���� �]�v�� �š�Z���� �•�Z���Œ�]�v�P�� ���v�À�]�Œ�}�v�u���v�š�� �����v�� ���o�•�}�� ���}�v�š�Œ�]���µ�še to 
minimizing the effect of fear of jeopardizing valuable personal knowledge, as the formalization of the 
���u�‰�o�}�Ç�����[�•��status as an expert can act as an immaterial motivation factor, encouraging the acknowledged 
experts to share knowledge with the colleagues (Goduscheit and Knudsen, 2015).   

6. Conclusion 

To conclude the paper, firstly the research methodology, its findings, theoretical and methodological 
implications and practical recommendations are briefly summarized. 
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Finally, methodology and research results applicability limitations are discussed, and potential further research 
directions that can allow overcoming the discussed limitations are outlined. 

6.1 Summary of the findings 

The research presented in the paper is part of a research project intended to explore the knowledge sharing 
barriers in the educational programs management administrative processes. 
 
The overall research design consists of several stages. 
 
The first stage of the research, presented in this paper, is qualitative, based on in-depth interviews with 
administrative personnel involved in managing a particular educational program, from which constructs are 
revealed depicting main factors, perceived by these employees as significant knowledge sharing barriers 
hampering knowledge sharing within the business processes related to managing the program. 
 
Such factors are found to be mainly related to the organizational and technological knowledge sharing barrier 
types from the classification of Blagov, Zhukova and Pleshkova (2016), with only one of the constructs 
�����‰�]���š�]�v�P�� ���� �����Œ�Œ�]���Œ�� �š�Z���š�� �����v�� ������ �š�Œ�����š������ ���•�� �����o�}�v�P�]�v�P�� �v�}�š�� �}�v�o�Ç�� �š�}�� �š�Z���� �^�}�Œ�P���v�]�Ì���š�]�}�v���o�_�U�� ��ut also to the 
�^�]�v���]�À�]���µ���o�_���}�Œ���^�}�Œ�P���v�]�Ì���š�]�}�v���o�������}�v�}�u�]���•�������•�����_���š�Ç�‰���•���(�Œ�}�u���š�Z���•�������o���•�•�]�(�]�����š�]�}�v�•.  
 
The organizational barrier related factors are mainly resulting from such peculiarities of the researched 
u�v�]�À���Œ�•�]�š�Ç�[�•�� �}�Œ�P���v�]�Ì���š�]�}�v���o�� �•�š�Œ�µ���š�µ�Œ���U�� ���•�� �š�Z����combination of functional structure with dual subordination of 
�•���À���Œ���o�� �•�µ�����]�À�]�•�]�}�v�•�� �]�v�À�}�o�À������ �]�v�� �š�Z���� �‰�Œ�}�P�Œ���u�[�•�� �u���v���P���u���v�š�U�� ���Æ�����•�•�]�À���� �‰�Œ�����}�u�]�v���v������ �}�(�� �À���Œ�š�]�����o��
communications over horizontal, lack of decision making delegation to the operative personnel level, and 
excessive looseness of the administrative personnel regular job descriptions. 
 
The informational barrier related factors ���Œ���� �u���]�v�o�Ç�� ���}�v�•���‹�µ���v�����•�� �}�(�� �š�Z���� �h�v�]�À���Œ�•�]�š�Ç�[�•�� �����v�š�Œ���o�]�Ì���š�]�}�v�� �}�(��
communications, e.g., low compatibility of document management systems used by different subdivisions, 
absence of systems allowing simultaneous documents edition by users from different subdivisions, absence of 
conference calls equipment and of officially recognized electronic signatures, and, finally, imperfection of the 
all-University obligatory electronic document management system with a possibility of documents loss. 
 
A set of recommendations is given regarding mitigating the effect of these factors as knowledge sharing 
barriers. Namely, recommendations include minimi�Ì���š�]�}�v�� �}�(�� �(�µ�v���š�]�}�v�•�� ���µ�‰�o�]�����š�]�}�v�� �]�v�� �š�Z���� �h�v�]�À���Œ�•�]�š�Ç�[�•��
organizational structure, better formalizing job descriptions of the administrative personnel with the inclusion 
of knowledge sharing into the job duties, development of a system of employee remuneration for knowledge 
sharing along with creating special knowledge sharing IT infrastructure, as well as implementing IT 
infrastructure elements the absence of which has been named by the respondents as knowledge sharing 
barriers. Although being given to the specific organization, the recommendations can be generalized to higher 
educational institutions in general and to organizations from other industries but with similar organizational 
structure features. 
 
Regarding the theoretical and methodological contribution of the paper to existing literature, the main points 
are the focus on administrative personnel of a higher educational institution as a specific research object, and 
the introduction of the knowledge sharing barriers classification suggested in Blagov, Zhukova and Pleshkova 
(2016) as an instrument of analyzing the constructs of the interview. 

6.2 Limitations of research 

After summarizing the results of the research, several limitations of its scope and its results applicability should 
be noted.  
 
A most obvious limitation is the small size of the research sample, consisting of only 9 people belonging to one 
organization. Thus, the results are very organization-specific, as the business processes in different 
organizations even within the same industry (e.g., in different universities) can be rather different. Moreover, 
a sample of 9 people is relatively small for making large-scale generalizations, that could be surely more valid 
and reliable if tested on larger and more diverse (e.g., cross-organizational) samples. In addition to the 
organizational specificity, national and industry specificity can also be named as research limitations, calling for 
possible further international and cross-industry sampling.  
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6.3 Further directions of research 

Speaking from a methodological perspective, the research described in this paper can be further developed in 
two directions, based on both qualitative and quantitative research methods�W�� ���v�� �^���Æ�š���v�•�]�À���_�� ���]�Œ�����š�]�}�v�� �}�(��
���Œ�}�������v�]�v�P�� �š�Z���� �Œ���•�����Œ���Z�� �•���}�‰���U�� ���v���� ���v�� �^�]�v�š���v�•�]�À���_�� ���]�Œ�����š�]�}�v�� �}�(�� �o�}�}�l�]�v�P��at the same research object (or a 
sample of objects very close to the initial one) with more elaborate, for example, quantitative research 
methods.  
 
�����•�]���� �(�µ�Œ�š�Z���Œ�� �^���Æ�š���v�•�]�À���_�� �Œ���•�����Œ���Z�� �•�µ��-directions can consider broadening the research scope to, firstly, 
samples of several universities or other educational organizations (including international comparisons also to 
reveal the influence of the national educational systems specificity), and secondly, to cross-industry 
comparisons of knowledge sharing barriers.   
 
In addition to the �^���Æ�š���v�•�]�À���_���Œ���•�����Œ���Z���•���}�‰���� ���Œ�}�������v�]�v�P�U�����v���^�]�v�š���v�•�]�À���_�����]�Œ�����š�]�}�v��of developing quantitative 
research methodology and design can be suggested, probably also following the logic of classifying the 
knowledge sharing barriers using the classifications of Riege (2005), Blagov, Zhukova and Pleshkova (2016) or 
similar ones. 
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Abstract: As technology transforms knowledge and information management systems, statistical data is becoming more 
accessible, available in bigger and more complex datasets and is able to be analysed and interpreted in so many different 
ways. Traditional approaches to the development, maintenance and revision of statistical classifications no longer support 
or enable description of data in ways that are as useful to users as they could be. The ability to search and discover 
information in ways that were previously not possible means that new methodologies for managing and describing the 
data, and its associated metadata, are required. The development of structured lists of categories, often hierarchic in 
nature,  based on a single concept, limited by the constraints of the printed page, statistical survey processing system 
needs, sequential code structures or narrow user defined scopes results in statistical classifications neither dynamically 
reflecting the real world of official statistics nor maintaining relevance in a fast changing information society. 
 
Opportunities exist for modernising the developmental processes for statistical classifications by using, for example, 
semantic web technology, Simple Knowledge Organisation Systems (SKOS), and Resource Description Frameworks (RDF), 
and for better describing metadata and information within and across multiple, interconnected information and 
knowledge management systems. These opportunities highlight the difficulties that come with using traditional 
approaches to statistical classification development and management, and encourage new thinking for different and more 
flexible options for developers and users. This paper explores the need to dispense with traditional practices for developing 
statistical classifications as cornerstones of metadata, knowledge and information management, and comments on the 
need to change the underlying methodology within statistical classification theory, best practice principles and how they 
can be used in associated information management systems. 
 
Keywords: Classification Theory, Metadata, Statistics, Taxonomy  

1. Introduction 

Traditional approaches to the development and maintenance of statistical classifications have generally been 
unchallenged or unchanged for as long as national statistical offices have needed to produce statistics. This is 
due to the stove-pipe production processes that these agencies use and the need to store information in 
machine readable, coded form. Turning text into code for storage, data production and analytical purposes, 
and for producing outputs and aggregations has required structured, usually hierarchic, statistical 
classifications to enable this, often at great expense in cost of time and personnel to an organisation. 
 
Statistical classifications are the cornerstone of statistics and without them survey information, responses and 
data is somewhat difficult to interpret and use. They are a fundamental requirement for any statistical system 
and their role in official statistics is significant. This is increasingly so as national statistical systems explore 
ways to integrate and identify new data needs for the global indicator framework and 2030 Agenda for 
Sustainable Development as articulated at the 2017 meeting of the United Nations Statistical Commission and 
available on the United Nations Statistics Division website (http://unstats.un.org/sdgs/metadata/). 
 
Statistical classifications can also form the basis of taxonomies for document storage and knowledge 
management in a range of applications. For example the International Classification of Statistical Activities 
(UNECE, 2014) is an illustration of this, as is the work on taxonomies in XBRL undertaken by Statistics 
Netherlands and discussed by Roos (2010). They also support keyword strategies for search and discovery of 
information across relational databases. But they are difficult to maintain and update, particularly when used 
across statistical systems and when embedded in document management systems or repositories. Often there 
is disconnect in their use due to the contextual situation of statistical application versus knowledge 
management. This inconsistency arises through the different mind sets of the designers of statistical 
classifications compared to the knowledge managers, and the purposes for which the classifications are then 
used or needed. A strong organisational culture is the most important factor for achieving successful 
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knowledge management (Lee and Lee, 2007) but this can prove to be the biggest impediment when trying to 
articulate change, and change the way in which people can reuse codifiable information. 
 
As with flexible and easily maintained knowledge management systems being a driver for organisational 
improvement, statistical classifications are essential for managing knowledge effectively but whether they are 
the most practical solution is really the key question. 
 
Yet there is always scope for improvement and for challenging the existing thinking to allow for innovative and 
new processes to be explored. Technology allows more and more transmission and exchange of information 
and data than ever before. The use of collaborative tools to enable people to work together and across 
locations, the use of web technology and portals that can provide access to information and manipulation of 
that information means that traditional classifications that have underpinned metadata and outputs are 
actually hampering the description, storage retrieval and reuse of data.  
 
Statistical classifications have often acted as a proxy for metadata registry systems because of their use of 
definitions and descriptions, scope and characteristics of data, guidance on use of data and the fact that they 
organise data in a standardised way. Their use as a proxy for metadata standards also stems from the variety 
of metadata standards in existence and the lack of clarity around their purpose and how those are often only 
developed for a specific context. Examples of this are the Statistical Data and Metadata Exchange (SDMX), ISO 
11179 Information Technology �t Metadata Registries, and the Data Documentation Initiative (DDI). 
 
For the purposes of this paper, metadata is defined as data that defines and describes other data (ISO/IEC, 
2004). Effectively it is descriptive information about data which explains the measured attributes and structure 
of that data. 

1.1 Background 

In an ever-changing data-driven world and in an environment of increasing big data and the sheer availability 
of information, a new information architecture and associated thinking needs to be developed to enable a 
modernisation of statistical classifications in knowledge and information management systems. Without taking 
this approach national statistical agencies will struggle to be more cost-effective in their data production and 
dissemination processes, and will continue to have difficulty producing real-time insights into the data using 
relevant classifications and well-articulated concepts. With diminishing resources and demand for automation 
statistical agencies need to change their technical infrastructure and store information in better structured and 
conceptually organised systems, and to encourage reuse of existing content rather than proliferation of like. It 
is that challenge to achieve a balance between reuse of data against the cost in codifying that knowledge that 
underpins the desire to make inroads into changing the use and understanding of statistical classifications.  
The world needs to be able to better share ideas, issues, problems and resolutions but to do so requires a form 
of standardisation of concepts and content to enable those conversations to be about the same thing. In other 
words the data and knowledge needs to be classified, codified and described in a consistent way such that 
everyone starts from the same page of understanding. 

1.2 Purpose 

This paper seeks to raise questions on whether the traditional classification methodologies are still valid, and 
whether innovation derived from methodologies used in knowledge and information management systems 
makes life easier for statistical taxonomists, developers and data users now and in the future. Exploring the 
possibilities that come with the integration of big data and taking a digital first approach for sourcing and 
producing statistical data, and in particular exploring and utilising metadata information modelling systems will 
facilitate and encourage a shift in traditional thinking on the way statistical agencies approach the 
development and maintenance of their existing and future classifications. It should be noted that this paper 
does not explore data mining as a methodology for improving the developmental techniques for statistical 
classifications, even though that provides significant options for modernisation of classification development. 
There are advantages in using statistical analysis, neural networks and data visualisation methods to find 
information and patterns to build classifications (Shaw et al, 2001) but this was not a consideration per se in 
undertaking the research described in this paper. Nor does this paper truly explore ontologies for classifying 
text documents even though there are similarities to approaches discussed in the literature, for example as 
explored by Lytvyn et al (2017). The paper concludes with a case study of developing a tool to support the 
change in philosophy that has been undertaken by Statistics New Zealand. 
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2. Methodology 

This paper has been undertaken as a piece of interventionist research (Dumay, 2014) to not only try and 
resolve an organisational problem but present a way-forward through the discussion on the innovative 
approach described in the case study. 
 
Much of the literature relating to taxonomical and ontological advances within knowledge management is 
focussed on search and discovery elements, and enabling better storage of information. Whilst this is 
pertinent to the future of statistical classifications, there seems little discussion by statistical agencies on new 
approaches in relation to better data integration and description. Agencies will argue that they have databases 
with conceptual, semantic, syntactic and structural organisation, but whether the database can be observed or 
analysed at the appropriate level may well be hindered by the nature of the statistical classification that 
underpins the data (Thanos, 2017). 

2.1 Rationale 

The point of engaging in this research has been to identify new insights and manage innovations to improve 
the quality and timeliness of statistical data and associated information and knowledge. The work has begun 
from questioning why the current methodology is still being used within national statistical offices. Is there a 
better way of managing knowledge and statistical classifications that gives the user what they are really after, 
and which enables a better definition and understanding of the available data? This also provides an 
opportunity to investigate what knowledge, both institutional and external, requires support to improve the 
accessibility of information that describes the statistical data. 
 
Primarily the work initiated from the organisational perspective, in terms of where money can be saved and 
where long-term efficiencies can be gained. An aspect of this initiative was to effectively enhance the ability to 
capture, retain and exploit knowledge and enable creation, aggregation and use of new information. In 
particular it was about whether there is a problem to solve or an organisational process to be improved. 
However, this quickly evolved into an ideal that if we started with a blank page, and had no previous 
knowledge or expertise in statistical classifications or information/knowledge management, what would we 
do? 
 
It was important to also treat this piece of work as one component in understanding the approach for an 
organisations knowledge related strategies, not as a replacement for, or alternative to, centralised information 
or codified data. It is also an exercise in changing a traditional approach to classifying information as opposed 
to making any distinctions between tacit and/or explicit knowledge as discussed by Kabir (2013). Whilst tacit 
knowledge exists, it has to be encoded to enable exchange and distribution and often tends to be confined to 
specific practices and methods of communication and transfer. Statistical classifications are entirely supportive 
of this application just as when knowledge is easy to access and transfer. However their usefulness in 
expanding the pool of knowledge remains limited because of the strict rules of codification that generally 
apply and the formality in structure they provide. So relaxing the rules that are traditionally used in taxonomy 
or concept development and management can make the sharing of information more intuitive and flexible, 
thus reducing the need for traditional statistical classifications. 
 
The challenges in attempting to change the way in which statistical classifications are developed and used to 
support data, are very similar to approaches for building business ontologies as discussed by Gavrilova, 
Leschva and Strakhovich (2015). Ontological engineering provides a mechanism for specifying hierarchic 
conceptual relationships which then provides a more flexible and visual approach for sharing information, 
knowledge and statistical data. This approach can work very well for the redevelopment of statistical 
classification structures but is also a consideration in the approach discussed in the case study later in this 
paper. 

2.2 Outcomes 

The desired outcome is to enable construction of a conceptual model that structures information through the 
creation of a relationship matrix for the content. This supports search and discovery of information and allows 
for a form of diagrammatic representation of metadata through the potential use of broader to narrower 
concepts, and the production of subsets which can be aggregations or disaggregations of concept based sets. 
This leads to better categorisation of knowledge and information, and enforces consistent usage of concepts 



Andrew Hancock 

www.ejkm.com 129 ISSN 1479-4411 

and terms, and a move away from static, hierarchic structures for classifying data. The other overarching 
challenge in changing methodologies is the statistical need to codify all survey data for ease of storage, 
manipulation and analytical purposes. Turning text into code is a subjective, labour intensive approach which 
limits the ability to share meaningful information and knowledge as the focus is on the code rather than the 
text and its semantic relationships. 
 
The case study presented in this paper may not advance the science of knowledge or information 
management as such, but it exemplifies advances in concept and classification development and management 
that enable real-world information gathering, integration and dissemination. The vision and philosophy that 
sits behind the ideal that statistical classifications must be revitalised in their development and maintenance if 
they are to remain relevant, will transform national statistical agencies. The case study does expose thinking 
around viable options for improving and transforming a traditional science and enabling a more dynamic 
approach that can be supported by a cloud-based tool, and which can be utilised by any person or organisation 
wanting to manage information and classification related knowledge. This transformation in approach 
maintains alignment with the steps for a knowledge process in that the knowledge content is created, 
captured, processed and stored to enable retrieval and access as described by Staab et al (2000). But what 
does transpire from investigating the impact on the transformation processes is how ICT system architecture 
influences the decision-making and the case study provides an example of this. 

3. What Are Statistical Classifications? 

The starting point for exploring the modernisation of statistical classifications in knowledge and information 
management systems is to begin by stating what they are and why we need them in the statistical production 
and dissemination process. 

3.1 Background 

Human beings, through the evolution of cognitive development and science, have a need to classify the world 
around them, to organise information and knowledge (Salkind, 2004), and to turn complexity into order. This is 
particularly important in the world of official statistics where there is a myriad of complex and often unrelated 
concepts, information and data, which is poorly stored, managed and described. Whilst classifications have 
been used to structure much of the information that is available in the statistical world, those structures often 
do not adequately support knowledge sharing or effective information management. This is particularly 
problematic for the electronic transfer or communication of information as classifications are very much point-
in-time reflections of data. Transferring the appropriate knowledge to the right person or place often then 
requires the translation of data from the existing classification structure into a new format or different 
aggregation, something a traditional classification structure cannot easily allow. Standards, and in particular 
standard statistical classifications have been seen as important for enabling reuse of data and for transforming 
raw information into manageable data for wider consumption. However they are hampered by inconsistent 
use within subject matter areas of national statistical offices and other organisations. 

3.2 Definition 

For the purpose of this paper, the definition documented in the United Nations Best Practice Guidelines for 
Developing International Statistical Classifications (UNSD, 2013, p.5) applies when using the term statistical 
classification. 
 

� Â statistical classification is a set of categories which may be assigned to one or more variables 
registered in statistical surveys or administrative files, and used in the production and dissemination of 
statistics. The categories are defined in terms of one or more characteristics of a particular population 
of nits of observation. A statistical classification may have a flat, linear structure or may be 
hierarchically structured, such that all categories at lower levels are sub-categories of a category at the 
next level up. The categories at each level of the classification structure must be mutually exclusive and 
jointly exclusive of all objects i�v���š�Z�����‰�}�‰�µ�o���š�]�}�v���}�(���]�v�š���Œ���•�š�X�_ 

 
Fundamentally a statistical classification is a set of discrete, exhaustive and mutually exclusive categories 
which can be assigned to one or more variables or concepts used in the collection and presentation of data, 
and which describe the characteristics of a particular population. Those categories describe the data and 
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support knowledge sharing provided there is accompanying robust, clearly identified and well described 
metadata. 

3.3 Why are statistical classifications necessary? 

Understanding statistical data requires consistent and robust frameworks that enable interpretation of input 
from survey responses and/or statistical or administrative datasets to produce relevant and understandable 
output. That output has to provide data insights that are readily able to be analysed to support policy and 
decision making, and which informs society. Often classification systems are seen as a cornerstone for 
knowledge organisation (Geipel, 2015), information management, and for providing the metadata which is so 
essential to users in interpreting their data.  Statistical classifications are an essential foundation block in 
building a statistical picture of a nation and the world but the current methods for creating them do not 
enable an accurate and flexible picture of that world to be created. Stand-alone statistical classifications, also 
do not enable reuse, sharing and integration of content across concepts or systems thereby reducing the 
ability to increase knowledge and information sharing. 
 
Statistical classifications have traditionally been seen as necessary because they enable the grouping and 
organising of information, knowledge and data into meaningful, systematic sets according to common criteria 
or concepts to facilitate the production of official statistics. For example, they: 
 

�x identify the similarity between events, ideas, people, information and concepts; 
�x provide a framework to assist information and knowledge management, policy and decision making; 
�x establish trends for comparison of information and data over time; 
�x allow the aggregation and disaggregation of big data and complex datasets in a meaningful way for 

analysis; and 
�x facilitate the harmonisation and coordination of statistical information and data compilation and 

comparability worldwide. 
 
The use of common statistical classifications and standards has always been a significant criteria of the United 
Nations Fundamental Principles of Official Statistics for informing government and society with statistics and 
information that are practical, relevant, consistent and impartial. In particular, principle 9 of those principles 
�•�š���š���•�W���^�d�Z�����µ�•�������Ç���•�š���š�]�•�š�]�����o�����P���v���]���•���]�v���������Z�����}�µ�v�š�Œ�Ç���}�(���]�v�š���Œ�v���š�]�}�v���o�����}�v�����‰�š�•�U�����o���•�•�]�(�]�����š�]�}�v�•�����v�����u���š�Z�}���•��
promotes the consistency and efficiency of statistical systems at all official levels�X�_���~�h�E�^��, 2014, p.2) 
 
Statistical classifications provide a means for facilitating data exchange and for managing information. They do 
not always enable value to be added to the content or context of the data due to the nuances that exist within 
the data and metadata that cannot be reflected using rigid and often inflexible classification structures. 
Further they do not easily enable the reuse of existing content because of their perceived inflexible nature. 
Statistical classifications are but one component in the technological infrastructure that comprises an 
information or knowledge management system. Without them however, the data loses a significant 
proportion of its meaning but the value of that meaning is currently limited through the lack of innovative 
approaches to classifying and codifying information that current statistical classification approaches promote. 
The value of the meaning is also hampered by the traditional fixation that text needs to be turned into a 
number, or code to make it useful, storable and retrievable. Codification therefore becomes a millstone for a 
classification developer to remedy as the code ranges and patterns constrain the structural build of the 
classification as exampled by the International Statistical Classification of Diseases and Related Health 
Problems ICD-10 (WHO, 2010). The focus on codes means that the creation of semantic relationships are 
difficult and the ability to advance organisational capability through search, discovery and sharing of 
information becomes constrained. 
 
The current usage of common statistical classifications provides the ability to integrate and re-use data in a 
�o�]�u�]�š������ �Á���Ç�� �Á�Z�]���Z�� ���}���•�v�[�š�� ���o�Á���Ç�•�� ���v�•�µ�Œ���� �š�Z���š�� �]�v�(�}�Œ�u���š�]�}�v�� �]�•�� ���}�o�o�����š������ �}�v������ ���v���� �•�Z��red more easily by 
suppliers and users. It also reinforces the scenario whereby people and systems retain pieces of information or 
knowledge that could be better described and shared if statistical classifications were more flexible in their 
approaches and structures. 
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There is greater need for flexibility and innovation which can be obtained through the investigation and 
adoption of knowledge and information management strategies to build from classification concepts into 
relatable views of data and information. This is where the modernisation of statistical classifications can occur, 
otherwise the traditional approaches really only give a limited understanding of a data driven statistical 
environment, and only continue to provide an inefficient framework for classifying, storing and sorting 
information and data in knowledge and information management systems. 

4. Why Modernise Approaches For Developing Statistical Classifications? 

In the current world where the production of, and the need for statistical information should be faster and 
more immediate, and where technology now gives more options for collecting and presenting data, statistical 
classifications are not necessarily keeping up, or taking advantage of those new technologies within the 
knowledge and information environment. There is a notion that traditional statistical classifications are 
becoming redundant as knowledge and information capability and associated technology circumvents the 
traditional methods. Statistical classifications are also often seen as a burden in the statistical processing 
environment because of their perceived rigidity, dated content and inflexibility. Alternative survey specific 
versions may be created to circumvent standardisation or comparability because the survey sees itself as 
special or unique and above the common elements of a standardised statistical classification.  
 
In addition, the early technological advances of the twentieth century that came with the introduction of 
computers unwittingly constrained classification development due to the limited computer storage 
capabilities, width of a computer screen to display text, and the need to continue to print to hardcopy coupled 
with the limitations of the printed page in terms of page width and text string limitations. Hardcopy 
classifications have become labour intensive to produce, time consuming and resource intense and generally 
result in the classification being almost redundant by the time it is published.  Whilst classifications are now 
produced electronically, it is this traditional hardcopy mentality that still drives their development. Embodying 
knowledge into a book does not translate into useful and usable knowledge (Al-hawandeh, 2002). It still has to 
be codified, processed and communicated in easily understandable formats, something a statistical 
classification does not necessarily enable. 
 
It is not as though there has never been a desire to develop statistical classifications in a radically new way as 
they generally perform as designed and enable the collection and dissemination of data that meets the general 
need of statistical agencies. But the approaches proposed in this paper, along with the case study, are a radical 
step forward for changing the philosophy of the known, as they have never been really tried before in the 
statistical environment. There are plenty of examples of taxonomy and ontology development for knowledge 
management using semantic technologies in the literature (e.g. Kabir, 2013; Fensel, 2011) but this paper is 
exploring modernisation and the use of semantic methodologies from the perspective of a statistical agency in 
order to understand the value for data that can come from using a new approach. 

4.1 The current situation 

Traditional classification structures often do not reflect the fact that the world is an information society where 
everything needs to be instant and accessible (McNab, 2009). Statistical classifications need to adopt new 
approaches or they will no longer have a relevant place in enabling the interpretation of data to improve 
knowledge and understanding of real-world issues. 
 
The failure of statistical classifications in the modern context is generated by the demand for information and 
data in real-time, and the ability to change and keep up with that dynamic scenario. �^���o���•�•�]�(�]�����š�]�}�v�•�� ���P����
because reality changes. Classifications need to be revised periodically, but that is a difficult exercise for 
�•�š���š�]�•�š�]���]���v�•�X�_���~���}�������U���î�ì�ì�õ�U���‰�X�ï�•�X 
 
Relevance is critical to ensuring that data and information is reliable and can meet the needs for policy or 
decision making. However the constraints imposed by traditional taxonomic approaches and the time-
consuming nature that comes with updating and refreshing these classifications, really consigns them to the 
annals of history as a valuable or even useful tool for managing information and knowledge. 
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4.2 Industrial Activity Example 

For example, in a classification of industrial activities whereby businesses are classified by their predominant 
activities, the concept of manufacturing is still premised on the idea that you build a factory, employ staff, 
invest in plant and machinery, source raw goods and produce a product. Then you group and present 
information using a classification framework based on either manufacturing processes, such as fruit or 
vegetable processing, or by the products produced, such as bread or stationery.  
 
With the new concepts of outsourcing or even factory-less production of goods, this whole traditional notion 
of what manufacturing represents no longer applies (Bernard and Foot, 2015). The focus shifts to identifying 
services and intellectual property (IP) ownership and the ability to understand those concepts and adequately 
classify them. The information is adequately described or available, it is just that the static nature of a 
�•�š���š�]�•�š�]�����o�� ���o���•�•�]�(�]�����š�]�}�v�� ���}���•�v�[�š�� �š�Z���v�� �Œ���(�o�����š�� �š�Z���� �Œ�����o�]�š�Ç�U�� �š�Z�µ�•�� �•�l���Á�]�v�P�� �����š���� ���•�� ���u���Œ�P�]�v�P�� ���}�v�����‰�š�•�� �Z���À���� �š�}�� ������
classified to outdated categories. Generally companies that are of a widely diversified nature make it 
impossible to determine their core business and therefore make any decision for codifying to an industry 
classification difficult (Hagedoorn and Duyster, 2002). 
 
The most well-known example of this is with Apple Inc. which would traditionally be recognised and classified 
as a manufacturer of electronics and software, as well as a wholesaler of those products. However the reality 
is that now Apple Inc. do none of that work. They hold the original intellectual property and may monitor or 
control the quality aspects of the products that are produced with their brand, but they allow firms in China 
(or elsewhere) to do the whole process from obtaining raw materials, building factories, hiring staff, making 
the products and distributing them. This is because modern technology is becoming so complex that R&D 
partnerships and alliances are required as companies can no longer afford to develop a new product in 
isolation (Hagedoorn and Duyster, 2002). So are they still a manufacturer or are they a business service, or 
something completely different? We know Apple Inc. exists, and we know they have Apple products and we 
can obtain information about them in terms of income and expenditure, number of employees etc. but is the 
issue in the search and discovery of information, or the fact that any data associated with or about the 
���}�u�‰���v�Ç�����}���•�v�[�š���Œ���(�o�����š���š�Z�����Œ�����o�]�š�Ç when it gets classified. 
 
What this demonstrates is that the infrequent updating of statistical classifications makes it  difficult to try and 
classify emerging realities into a dated structure and that means that the information is not current and the 
data is not accurate i.e. it becomes hidden in an arbitrary, best-fit category. This then relies on increased 
metadata or guidance on how to treat entities such as Apple Inc., but does not necessarily alleviate the search 
and discovery for users trying to find information about the enterprise, nor enable new collections of data to 
easily integrate with other data sets. The ability to share and compare information and data is hampered by 
the division created in having real-world information classified against dated concepts. Reuse of the existing 
category or concept without changing its scope and coverage means that the ability of researchers to 
understand what the data really means is hampered. It is important that in making data reusable it is 
complemented with appropriate metadata information (Thanos, 2017) as often a common vocabulary or 
terminology is missing. 

4.3 Occupation Example 

Another example comes from the dynamic nature of the Information and Communication Technology (ICT) 
sector in terms of measuring and classifying occupational information. A traditional occupational classification 
may be based upon the concept of skills, and tasks and duties performed, which enables grouping of 
occupational categories into related groupings such as managers, professionals, technicians, etc. However job 
titles change so rapidly based on employers wanting to glorify a vacancy to attract a certain style of applicant, 
or there is the elevation of qualifications and skills to impact on the interview process and enable employers to 
be picky about what entry level they want, and then there are issues pertaining to skill shortages and 
immigration which further impact on how occupations are classified.  
 
This constant real-world change coupled with the ever-increasing re-use of traditional job titles to mean other 
things creates increased frustration for developers and maintainers of classifications, plus for users of the 
associated data. For example, an architect is no longer exclusively a designer of buildings and structures, they 
are now more represented in the ICT sector as solutions architects, enterprise architects, software architects 
and the list goes on. The title of architect needs significantly more information around it to enable accurate 
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classification and representation in the data that informs workforce planning, skill shortages and other policy 
related initiatives. 

5. Challenges for a national statistical office 

The difficulties the examples above illustrate for a statistical classification in terms of just the simple ability to 
update and reflect real-world content is further affected by the ability of the classification developers to 
acquire the relevant real-time information and knowledge about a concept or category to enable them to 
consider doing something about it. Is there a definitive source for the information that enables a clear decision 
to be made about what is needed for the classification, and is there sufficient user demand to actually 
measure the concept to warrant changing a classification? What invariably happens is that the developer 
compiles a list of issues for consideration to work through the next time a classification is reviewed but this list 
may also be dated by the time any work is undertaken.  
 
Further exasperations are encountered if the user is interested in a real-world phenomenon, has data about it 
and wants to share that information but is limited to a traditional, static classification to describe the 
information. It is all very well to have the information in XML and/or exchange the information via SDMX 
processes but the meaning of the category or the scope of the concept being measured is not accurate. 
Theoretically this may not be seen as an issue because the processes are still doing what they are intended to 
do, e.g. machine-to-machine. The problem lies with users of the information not being on the same page as 
their views or perspectives are constrained by what classification or conceptual scope they are using. 
 
The need to change is also underscored by the need for national statistical offices to cut costs and reduce 
overheads for which traditional classification development or review projects are a significant resource 
burden. Despite this, there are always numerous road-blocks put forward to maintain a traditional approach to 
statistical classification developments most oft���v�����v�����‰�•�µ�o���š�������]�v���š�Z�����]�������o���š�Z���š���Z�š�Z�]�•���]�•�� �š�Z�����Á���Ç���]�š���Z���•�����o�Á���Ç�•��
�������v�[�X�� �/�v�v�}�À���š�]�}�v�� �}�Œ�� �v���Á�� �Á���Ç�•�� �}�(�� ���}�]�v�P�� �š�Z�]�v�P�•�� �]�v�À���Œ�]�����o�Ç�����Œ�]�v�P�� �����}�µ�š�� ���•�‰�����š�•�� �}�(�� �o�}�Á�� �š�Œ�µ�•�š�� �}�Œ�� �(�����Œ�� �}�(�� �š�Z����
unknown coming to the fore (Torben Rick, 2011). This combined with staff needing retraining, changes to 
outputs systems and processes, and increased publication costs that come with change do not seem to make 
agencies move from blindly staying with the usual or traditional approach. The overarching reluctance for 
change is coupled with an acceptance that it is alright to have the outcome of this process as only producing a 
classification that reflects the point in time it was developed and which often has no relevance to the data 
when finally implemented into statistical, knowledge or information management systems.   

5.1 Organisational management perspective 

From a management perspective the challenges faced in terms of meeting that real-time demand for 
information means a strategic rethink on priorities, and a re-evaluation of resourcing availability which then 
has to be compared against the cost of finding and using new and better ways to undertake the work. The cost 
of establishing a project team to do the work that leads to the cost of producing a book is becoming more and 
more prohibitive. This impacts on the decision-making with regards to whether or not statistical agencies 
chose to pursue a more dynamic approach to the creating of statistical classifications.  
 
It may, from a management perspective, be easier to do nothing, with the resulting impact that the 
classifications do not meet the need, or reflect the reality as it is financially better to take that approach and 
risk the relevancy of the information and stay with the known regardless of how dated the information is. This 
type of thinking tends to suggest that maintaining a statistical time-series trend is more useful and important 
for national statistical agencies rather than reflecting the current real-world. But then why can both 
approaches not be utilised? In addition the number and variety of internal systems coupled with information 
being stored in one form and not able to be shared or reused across systems is seen as a driver for not doing 
anything. 
 
As an example to build a classification from scratch, as opposed to revising an existing classification can take a 
number of years, particularly if the information is deemed, or thought of, in the context of a hardcopy 
publication. Establishing the need for the classification, in terms of the concepts to be measured or the 
knowledge or information need, followed by clarifying the scope of the work and allocating and planning 
sufficient resource requires a lot of time and consultation. The simplicity of identifying an initial structure for a 
classification, for example identifying the broad groupings that might be used to describe occupations or jobs, 
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let alone the number of levels and the detail information that needs to be classified at the lowest level, can be 
quite time-consuming. This is all before the actual content and detailed information is gathered, interpreted, 
structured and a classification built. On top of this is the need to consider the information needs and the 
outputs required, how the information is to be collected such that the classification can be built, and 
determining the relevant systems and tools to support the implementation and ongoing maintenance of such a 
classification. Time series mitigation combined with alignment and integration of administrative with statistical 
data, whilst able to improve statistical quality still imposes large administrative costs especially when adding or 
improving definitions and associated statistical measures (Penneck, 2007). 
 
Aligned with this cost is the need to determine the appropriate custodian of the classifications and the rules 
and processes for future updating and maintenance. In an environment where traditional classifications and 
hardcopy are produced, management decisions have to be made about whether the cost of change is 
warranted, whereas consideration of a different approach to determining and managing the information, may 
have longer term benefits in terms of financial cost reduction and/or employee reduction. 

5.2 Benefits of changing approaches 

So why modernise a traditional science, theory or approach for producing statistical classifications that has 
worked relatively well for a very long time? It is generally accepted that a traditional grouping of like 
categories in a hierarchic structure or flat listing is the most appropriate way of classifying data. This has 
generally been the way of creating a taxonomy since the days of Aristotle whereby knowledge was very much 
part of personal experiences and ideas and communicated and shared verbally. Yet this approach is no longer 
meeting the needs to produce data that enables the modern reality of the world to be described or 
understood, nor does it specify the concepts of data and knowledge in ways that support the sharing of 
information (Theocharis and Tsihrintzis, 2016).  
 
The future for modernising statistical classifications is about adopting innovative approaches or recognising 
advances in metadata modelling whereby statistical classifications are broken down into their component 
parts i.e. concepts, categories, codes, definitions and coding index entries, rather than focussing on reviewing 
and developing one size fits all, comprehensive monoliths. 
 
The arrival of the internet, semantic web technology and other associated web and ICT technologies, 
particularly in the fields of knowledge and information management, gives so many advantages that can now 
be used to improve how classifications can be developed and applied to data, and to improve search and 
discovery of metadata and knowledge information. Technology gives the ability to link information using 
searchable glossaries, instant definition visualisation and improved metadata, particularly via the use of 
metadata information modelling approaches. The interoperability of systems and the treatment of information 
as an asset needs to be incorporated into the thinking that enables society to understand the vast pool of 
information available to it. 
 
With the immediacy of data availability from a multitude of sources such as smartphones, supermarket 
scanners, ATMs, Global Positioning Systems and other electronic media, it is important for statistical 
classifications to be more responsive and use terminology and categories that reflect current world usage and 
understanding. However the immediacy does not come without risk or cost, and just because there is more 
�����š�������}���•�v�[�š���u�����v the inferences or implications that can be taken from it are sound (Harford, 2014). There is 
still a need to establish a clear need for collecting and classifying the data in a way that is meaningful and to 
�µ�v�����Œ�š���l���� �š�Z�]�•�� �]�v�� ���� �Á���Ç�� �š�Z���š�� ���}���•�v�[�š�� �}�À���Œ-elaborate the content beyond the practical need of and for the 
users. 
 
A change in approach can use relational databases, innovative classification management systems or other 
computer created matrix software to produce dynamic electronic formats, compared to the old hardcopy 
using traditional editing and publishing processes. For example understanding the use of Resource Description 
Frameworks (RDFs) to mix structured and semi-structured data across different applications gives a different 
insight into how statistical classifications may be created. It also opens up the use of ontologies and 
taxonomies to be better retrieve information using web services and query tools. Familial relationships of 
content can now supersede the traditional parent-child approach thus producing more options to structure 
knowledge, information and metadata within a classification and its associated outputs. 
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The thinking that underpins statistical metadata or information models give more flexibility for considering 
strategies to modernise the way in which statistical classifications evolve. The common need is to really ensure 
that everyone is talking about the same concepts, categories and content in the same way, something not 
always the case when utilising a traditional statistical classification framework. 
 
�^���Œ�����š�]�À�]�š�Ç�� ���v���� �]�v�v�}�À���š�]�}�v�� ���š�� �Á�}�Œ�l�� ���Œ���� �š�Z���� �‰�Œ�}�����•�•�U�� �}�µ�š���}�u���•�U�� ���v���� �‰�Œ�}���µ���š�•�� �}�(�� ���š�š���u�‰�š�•�� �š�}�� �����À���o�}�‰�� ���v����
introduce new and improved ways of doing things. The creativity stage of this process refers to idea 
generation, and innovation refers to the subsequent stage of implementing ideas toward better procedures, 
practices or products. Creativity and innovation can occur at the level of the individual, work team, 
organization, or at more than one of these levels combined but will invariably result in identifiable benefits at 
one or more of these level of analysis�X�_ (Anderson, Potocnik and Zhou 2014) 

6. Introducing A Vision For Change 

The overarching benefits for knowledge and information management that come with moving away from a 
traditional approach provides numerous opportunities for managing the data more efficiently. 
 
Data is nothing without the metadata that supports it. Whilst metadata is usually described as information 
about information it is fundamentally characterised as either structural, reference, descriptive or 
administrative metadata (Riley, 2017). This covers general metadata concepts for producing context, terms for 
describing statistical methodology, terms and data, and terms specifically for data exchange or sharing. But the 
metadata is primarily intended to create a common understanding of the meaning of data, or the semantics of 
it to enable the correct and proper use and interpretation of data by all users. 
 
Metadata standards not only chunk down entities and objects, and define relationships between them, but 
also require definitions and an understanding of concepts and classifications. Taking a metadata based 
approach means that each attribute within the statistical classification, knowledge or information system are 
better identified and implemented. 
 
This gives a new insight into how knowledge and information can be managed in a more flexible and relevant 
environment which allows users to share and contribute content to meet real-time needs. How to chunk 
classification content to enable a richer outcome is driven by thinking about how structured data and 
metadata can be better incorporated into a classification framework when investigating the way knowledge 
and information models are described. 
 
It is no longer just about codification of information into a single knowledge structure, it is also about enabling 
sharing of content in a consistent way, and taking a conceptual relationship approach to the content. To truly 
support knowledge management processes a different classification, ontological or taxonomical approach is 
required. 
 
The new approach proposed for modernising statistical classifications through this document for codifying 
information is focussed on the ability to create multiple relationships between concepts with the critical 
decision point being whether to treat everything as a concept, or only treat some elements as concepts and 
others as categorisations of those concepts. This impacts the thinking on how the mapping process occurs 
within the system or framework developed, and may also impact the ability to reuse taxonomies in multiple 
environments, for example in a data management system, document repository, records management system 
or other environments that are not specifically data or metadata focused. 
 
More time may need to be spent on understanding and creating those relationships. It is not just about a one 
to one relationship but potentially a one to many mapping and establishing all relationships between concepts 
may not initially be easy. But there is scope for machine-learning and automation to occur over time to reduce 
any manual requirements for mapping. All of this leads to better knowledge management in a consistent way 
and facilitates search and discovery for all users. The information then has greater value and is enriched. 
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6.1 Use of new technical solutions and methodologies 

A new technical solution/approach means better use of service oriented architecture (SOA) which allows 
integration with other system components or platforms (both internal and external), particularly when moving 
to a cloud environment. Use of the Simple Knowledge Organisation System (SKOS) and integration of 
extensions based on ISO/IEC 11179 or even the Generic Statistical Information Model (GSIM) give wider 
opportunity to do more things with classification components, structures and views than ever before. 
 
A critical driver for moving into a new methodology and thinking around how statistical classifications would 
work in knowledge and information management systems was the visualisation that comes with utilising the 
thinking behind metadata conceptual models for international metadata standards such as Statistical Data and 
Metadata Exchange (SDMX) or Data Documentation Initiative (DDI). These metadata standards are supported 
by information models which specify concepts, relationships, rules and other elements and which show 
mappings of either real-world or abstract entities.  
 
The biggest advantage moving forward is the utilisation of RDF/XML technologies to provide flexibility in terms 
of managing assorted and associated properties that previously could not be addressed in a traditional 
classification hierarchy approach. In using XML there is scope for strong typing of information and the ability to 
transform or reconfigure information and content into formats such as SDMX or DDI making sharing and 
exchange of classification metadata more accessible and easy.  
 
Moving to a concept driven approach gives a clear element separation providing a robust model to ensure 
information consistency in terms of content and presentation. Combined with support for simple and complex 
search and mining capabilities there is significant scope to maximise metadata element reusability, particularly 
when using the best features of existing metadata standards and semantic web technologies. 
 
Making use of methodologies such as SKOS mitigates the need to strive for perfection within a traditional 
approach as the functionality that comes from a better use of taxonomies, thesauri and concept management 
gives more options to classifications developers and information managers. For example, understanding the 
use of Resource Definition Frameworks (RDF) to mix structured and semi-structured data across different 
applications gives a different insight for how statistical classifications may be created and used.  

6.2 The philosophy of the vision for change 

The vision is about introducing a philosophy of concept based classification management that can add value to 
data by increasing the content and metadata that can be created and stored with a classification category, 
accompanied by greater integration of administrative and statistical concepts and data. The innovation and 
value added to the data and for the users also comes from a standardisation process which no longer focusses 
on standardising to a single classification but which encourages reuse of existing content by storing once and 
sharing across multiple locations. 
 
However the vision for change requires a culture shift in thinking from parent-child hierarchies to relationships 
and linkages of information and metadata. The focus needs to shift from a need for a single gold-standard to a 
classification framework that is of a necessary standard for its intended use (ISO 9000). A matrix type approach 
may become more feasible than a traditional hierarchic structure as it is about the relationships that are 
formed by linking multiple categories together, as opposed to just creating a relationship between two 
sequential entities. 
 
Other drivers for the vision to change meant looking at a user friendly browser based system which was easier 
to search, operate and access, which provided greater communication with users of classifications, real-time 
creation of content and introducing flexibility. The critical key in the approach is to ensure that there is 
semantic consistency across measurements of the entities being classified and which enables the delivery of 
intelligent user interfaces and systems, and in particular which uses industry standard service driven 
architecture. 
 
Flexibility enables a more relaxed approach to get fit-for-purpose views of concepts rather than trying to 
accommodate every possibility into a single classification structure. Educating developers and users to think in 
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this space will be a critical challenge to overcome if there is to be a successful modernisation of statistical 
classifications and changes within the knowledge and information management systems they support. 
 
Familial relationships of content can now supersede the traditional parent-child approach thus providing more 
options to structure knowledge information and metadata within a classification. This can be coupled with 
increased metadata and alternatives to labelling, outputs, language options and definition text that are not an 
option when applying existing best practice theory and processes to classification building. 
 
The vision is underpinned by looking at the whole process of classification best practice, theory and 
methodology and assimilating it with the logic and clarity that comes from the conceptual models, glossaries 
and definitions that support the international metadata standards. A greater consistency and standardisation 
becomes more achievable if the new way of thinking about classification development is employed. 
 
As a web based solution the philosophy can be supported by the use of an application that is accessible via a 
cloud environment and therefore accessible from anywhere, which can enable a rich client application delivery 
of a user friendly and flexible interface, so the technological thinking becomes the driver for change but not 
the physical technology itself. Ultimately the change in solution and approach will enable potential integration 
of global classification registries. This will enable greater knowledge and information sharing. 

7. Why Use Tools Like Skos Or Rdf To Modernise Traditional Approaches? 

In analysing the use of tools to modernise approaches to statistical classifications, and in presenting the case 
study that follows in Chapter 7 of this article, the perspective is from the viewpoint of a producer of 
classification management systems, and practitioner of statistical classifications. This is particularly in terms of 
whether semantic web processes, and or conceptual frameworks are the better long term solution for 
developing and administering statistical classifications. 
 
The ability to provide multiple output views, different labelling options for categories and linking of multiple 
concepts to build a structure do not exist with traditional statistical classifications. This is due to the 
constraints and limitations imposed by the use of computer systems and the printed page, and the need to 
publish hardcopy. These constraints are also affected by traditional classifications using only one concept with 
one strictly defined definition which prevents classification structures from being flexible, adaptable or truly 
using the notion of broader concepts and narrower concepts. The broad levels (usually at the top of the 
structure) are delineated into more detail by the need to further define the groupings that sit below until one 
gets to the lowest level required. It is not usually about applying concepts at each level of a hierarchy and then 
refining those to enable the categories to be built. Using tools and methodologies such as SKOS and RDF 
provide options that hardcopy, strictly hierarchical frameworks cannot for applying concepts at each level.  
 
The biggest advantage for modernising statistical classifications in knowledge and information management 
systems comes from taking a more SKOS/RDF aligned thinking around concepts by starting with a clearly 
defined and described concept(s) which enables the building of category sets that simply contain labels or 
descriptions around which metadata can now be placed. What this means is that hierarchies become layers of 
flat classifications which can be scoped and defined in terms of related, or broader or narrower concepts. This 
radically changes the thinking around how a classification can be built and structured. It also highlights that 
taking a traditional hierarchic thinking is actually inflexible and too narrow limiting the ability to record and 
store knowledge, information and data. 

7.1 Simple Knowledge Organization System (SKOS) 

As the Simple Knowledge Organization System (SKOS) is a data-sharing standard that was developed from 
standards in the Semantic Web that prescribed formal logic and structure. It provides a bridge between 
knowledge, information and metadata systems that require structured and organized frameworks.  
 
The use of the Simple Knowledge Organization System (SKOS) provides a building block around which a new 
approach can be developed. As SKOS is a formal language and schema which has been designed to represent 
structured information such as classifications and taxonomies, it seemed a logical step to utilise it to 
modernise the way statistical classifications can be developed and then used in more productive and 
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meaningful ways. In addition SKOS enables the usage of narrower and broader concepts in a way that 
traditional statistical classifications are not readily able to do. 
 
In SKOS, concepts can have many kinds or multiple relationships other than the traditional parent-child that 
comes with most statistical classifications. As stated earlier the narrower to broader aggregation approach of a 
traditional classification system is more about refining the groupings and relabelling those groupings 
accordingly rather than applying a refinement of concepts. SKOS also treat concepts as units of thought which 
could be abstract or finite ideas or objects which can be independent of the terms used to label them, thus 
giving significant flexibility to how content is described and presented. 
 
Use of unique resource indicators (URIs) changes the way in which content can be labelled, used and 
discovered removing the constraint of single descriptors or mutually exclusive labels that are the hallmark of 
statistical classifications that come from trying to continue a hardcopy publication mentality to how 
classifications are shaped and formed.  In addition the functionality to develop conceptual and other content 
relationships is introduced in ways that currently do not exist and when combined with other options such as 
the use of synonyms or aliases for categories, additional flexibility and power for describing and presenting 
information is obtained.  
 
Adopting a SKOS approach makes for more granular metadata and easier integration, and enables the 
definition of relationships between concepts and the sharing of those concepts across different classifications 
or views. This removes the time-consuming and costly overheads that come with then having to create 
mappings or concordances between classifications to understand how data is shared across a concept. 

7.2 Resource Description Framework (RDF) 

The Resource Description Framework (RDF) is generally used as a language for representing resource 
information on the Internet, or rather content or information that can be identified on the internet. RDF is 
primarily a tool or format for systems or applications to share information, and not really a human 
discoverable or readable identifier. 
 
As RDF uses unique web identifiers, usually noted as Uniform Resource Identifiers (URIs) for describing 
resources or entities, which changes the way in which statistical classifications are structured and stored, a 
quantum leap forward occurs in the sharing of an identical concept or category across multiple classifications. 
This replaces the traditional approach of single stand-alone classifications, linked by concordances and which 
are not able to share the same metadata and content. 
 
Additionally the use of the RDF triple, which comprises a subject (which describes the web resource for the 
information), predicate or relationship, (which defines a property that the information is sought about) and an 
object (which contains the value for that predicate) facilitates breaking up classification content into 
component parts to enable easier integration and sharing or processing with other systems or frameworks. 

8. �����•�����^�š�µ���Ç�W���^�š���š�]�•�š�]���•���E���Á���•�����o���v���[�•�����o���•�•�]�(�]�����š�]�}�v���D���v���P���u���v�š���^�Ç�•�š���u 

In 2010 Statistics New Zealand commenced a ten year programme of work to transform the way in which it 
produces statistics, and to create a statistical system for the future. This provided the opportunity to really 
rethink the way in which statistical classifications could be developed and maintained. The traditional 
approaches of producing hardcopy, sequentially numbered structures stored in computer repositories, did not 
really support the future vision for the organisation, nor enable an approach to address the increasing 
requirements for metadata. As a practitioner of developing statistical classifications for use in the collection 
and dissemination of data and official statistics, the time was appropriate to investigate the viability of 
alternative solutions and provide leadership to government agencies, business and other organisations to 
ensure that information, and data, was described and managed in a consistent way. 
 
Some of the requirements for moving to a new classification management system were seen as: 

�x The need to mitigate a legacy system; 
�x The need to move from a classification repository system to a full classification management 

system; 
�x The need to reduce proliferation of like classifications and versions; and 
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�x A desire to introduce a new approach to the management, storage and dissemination of 
classification related attributes and entities; 

�x The need for improved mechanisms for searching and discovering statistical concepts, definitions, 
and categories to assist in knowledge improvement and management. 

 
Metadata models focus on the relationships between entities and ensuring that there is good description of 
those entities. For statistical classifications, this meant applying a similar approach by breaking the 
classifications into their component parts to give a greater emphasis on the central concepts and their 
definitions supported by categories with their definitions and associated metadata. This philosophy underpins 
the vision for the new classification management strategy. 
 
It is intended that the system sits in a cloud environment with access to all users of the statistical data 
ecosystem in New Zealand. This will allow more standardisation and reduces proliferation of like classifications 
as users will be required to use existing content unless there is good reason not to. In addition, the approach 
uses the best features of existing metadata models and standards to build a flexible and extensible system 
which can easily accommodate future system redesign. The ability to take a modular approach to development 
and maintenance of a system has provided opportunities to realise cost savings and efficiencies for all 
producers of official statistics. 

8.1 Advantages for a new system 

Advantages include greater relationships between entities, leading to more efficiency and automation in the 
development, authorisation and dissemination process, combined with improved search and discovery 
options. The key advantage is that information is stored separately in its component parts, but only stored 
once, and then used in multiple locations. 
 
The core breakdown of the underlying model is based around the following components: 
 
Core:  This identifies, versions and describes contexts within which classification or views of 

categories are used. 
Conceptual:  Where concepts and their uses are modelled 
Classification:  A general model which provides a generic approach to classifications with options for more 

specific extensions to deal with formal structures or derived classifications. 
Coding:  Enables interaction and integration coding systems by storing items such as synonyms (often 

survey responses or classification categories) used in coding statistical surveys. 
Concordances: Focuses on all the relationships between concepts and entities, enabling system generated as 

well as user generated concordances 
 
The outcome is a true classification management system and not just a repository for classifications, 
concordances and associated classification metadata. As a concept based system it has increased information 
and metadata about the relationships and properties of classifications and their component parts. System 
flexibility allows it to be extensible to allow for future system developments or changes without the need for 
large-scale system review and modification. Classifications become views of category sets rather than single 
entity structures thus giving greater option for output and design. 
 
The system uses semantic web functionality which allows for common formats for the integration and 
combination of data drawn from multiple and varied sources. It also utilises the Simple Knowledge 
Organisation System (SKOS) as a means of supporting the classification schemes and taxonomies that can be 
used in a semantic web environment. Using the Resource Description Framework (RDF) information is passed 
between computer applications in an interoperable way. This opens up the system to integration with 
administrative systems often using an access layer or dashboard rather than system to system or machine to 
machine access. 
 
The biggest advantage for classification development is the significantly richer quality of information that can 
be stored and held within a classification due to the relationships between concepts and categories. Beginning 
with agreed concepts and definitions enables the creation of many related and derived views of content that 
previously would not have been possible. Aspects of traditional classification theory still remain such as mutual 
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exclusivity, agreed concepts, but other aspects of rigid code patterns, hierarchical structures and traditional 
constraints for publication are removed. 
 
Objects contained within the new model still retain much of the traditional elements such as levels, versions, 
codes and categories. What changes is the way they are related to each other, and the information that is 
stored with them. Greater emphasis is now placed on defining objects and ensuring there is a clear statement 
on the scope and content of an object. 
 
From a research perspective point in time research is more possible due to the maintenance strategies around 
content and the dynamic ability to reflect real world requirements in a timelier manner. Time-stamping every 
entity will show when it was in use or valid. This allows for research on a concept and/or categories to be 
undertaken on any time pattern, as opposed to the existing practice of the life cycle of a classification. From a 
user perspective there is more flexibility in reusing existing approved content and utilising agreed concepts 
thus removing the need to reinvent or duplicate content which is often required by existing technology and 
classification management systems. 

8.2 Impact on users 

A key feature of the new methodology and philosophy is the ability for users to make greater decisions around 
when to adopt and use content. Users will no longer have a cyclical review process based on a five or ten year 
cycle inhibiting the adoption of real-world issues. Information is updated dynamically and time-stamped to 
indicate when it was added to the system. Users are notified of any changes and can decide if and when they 
wish to adopt the change thus reducing implementation planning and associated costs.  Adopting changes 
rather than being forced into having to plan for a block change or replacement of a classification is the new 
norm. The system with its auditing functionality provides the ability to better monitor uptake and usage of 
concepts and their associated views. This enables better maintenance and standardisation information to be 
available to system administrators or content custodians. 
 
Moving from a repository system into a management system gives greater search and discovery options, and 
facilitates interlinking of concepts and content. Previously this �Á���•���v�}�š���‰�}�•�•�]���o���X���h�•���Œ�•�������v���Z�‰�o�µ�P�����v�����‰�o���Ç�[��with 
content to suit their own needs whilst ensuring they are using consistent, and approved content. Any content 
created in the system is available for other users to adopt and use. 
 
Figure 1 shows the general classification model that underpins the system and the core relationships for 
entities. 
 
The model enables better versioning of classification structures, allows the creation of category sets, which are 
effectively master lists of all categories applicable to a concept from which views can be created (either 
standard or customised) and that the ability to link and relate attributes is much easier to achieve. 
Classifications are no longer hierarchic, static monoliths limited by codes, levels and structures, they become 
flexible views which can be reused, integrated and related across multiple concepts. 
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Figure 1: General Classification Model 
 
 
The concept model (as illustrated in Figure 2) provides the functionality to store concepts with agreed 
definitions and sources for use in building and relating classifications. It can still allow for the traditional 
parent-child relationships for classification building if needed but the focus completely moves to defining 
concepts that can be configured in a flexible manner to increase the richness of information and metadata for 
users. Relationships move to matrices as opposed to hierarchies i.e. the ability to go sideways and across 
compared to the traditional up-down approach.  
 
Concepts can be treated as base concepts or narrower versions depending on context therefore allowing a 
greater understanding of the exact relationships between different data sets, structures and classifications. 
The flexibility this brings to the development of statistical classifications and to the integration and analysis of 
statistical data is a significant benefit from making this shift away for hierarchic, sequential classification 
structures. 
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Figure 2: Concept Model 

9. Conclusion 

Traditional statistical classifications have not yet reached a point of extinction but this paper has tried to 
demonstrate that demand for instant data and information is better enabled through innovative and newer 
ways of classifying information. Traditional hierarchies and parent-child relationships limit flexibility, and 
reduce the ability to better interpret and understand the data. Concepts and categories, relationship matrices 
and more user defined views of content need to be the norm. Thinking using the principles of SKOS or RDF 
frameworks is the most viable way to modernise statistical classifications and how they are used in knowledge 
or information management systems.  
 
It will take time to replace the traditional approaches to statistical classification development and theory with 
innovative, technological solutions. From a system perspective, much of the development process can now be 
automated, content can be contributed and approved online, and computer programs are advanced enough to 
take account of more human thinking methodologies. The challenge is in shifting the human thought processes 
that are ingrained through our desire to group items together in traditional formats. Educating our brains to 
accept the chunking down of component parts will take time but the long term benefits for statistical agencies 
are significant - cost reduction, reduction in staff numbers and more stakeholder engagement supported by 
more timely and consistent official statistics. 
 
The case study sought to demonstrate what a concept based classification management framework or system 
might look like but is development is intended to provide a simple, and easily usable tool for search and 
discovery for most data users. The content is easily updated, mapped and provides a consistent way of 
managing and describing concepts that can enrich the metadata for official statistics, and which simplifies 
knowledge management. 
 
Familial conceptual relationships, or visual ontologies providing a relationship between concepts and 
categories that enhances the richness of the available information, increases understanding of data and 
society, and will provide flexibility in how statistical information and knowledge can be managed. 
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9.1 Future direction 

The challenges for the future in adopting this approach is changing the mind set of data custodians and 
knowledge managers to think differently about how information should be structured and how data should be 
described such that hierarchic classifications are not seen as the only solution for classifying data. 
 
Future work will involve moving from the establishment of relationships between concepts, to then 
investigating the scope of those concepts to enable the categories or inclusions that define the concept to be 
linked and related through the use of reusable category sets. This will enable a situation of master category 
sets from which user defined views can be created thus allowing the flexibility the users want but retaining the 
standardisation through consistent use of concepts and definitions. 
 
Allowing user-driven content authoring and management, controlled by agreed and strict business rules and 
processes will in the long term reduce the need for statistical classifications as traditionally understood, and 
enable statistical agencies to cut costs in resources and capability without compromising their knowledge or 
information management practices. 
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