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Abstract
Long-term preservation of organisational knowledge gives the business opportunities to reuse
stored knowledge. This preservation of knowledge is present both in the organisation as such,
found explicitly in the organisational stock, and also in the individual workers, implicit in
their flow of action. Theoretically have the reuse of knowledge been named organisational
memory and also been addressed in  knowledge management.  In  a  single case-study of  a
manufacturing company, the authors study the utilisation of product configuration information
(PCI)  and  its  role  in  meeting  requirements  on  long-time  preservation  of  product-related
knowledge. This structured and standardised information is used throughout the organisation,
serving as a base for both organisational and individual knowledge for the entire company.
Since  the  information  has  been  used  in  the  same  way  for  decades  it  is  a  part  of  the
organisation´s culture and influences structures and procedures connected to the information
base. The result of the study implies that usage of PCI grants the individual worker a high
degree of task-related freedom as well as intra-organisational mobility. The downside for the
individuals is the long time period it takes to get familiar with PCI due to its complexity. For
the organisation as such, PCI provides a stable stock of knowledge which is available over
extended periods of time, drastically reducing dependence upon individual workers.

Keywords: organisational memory, knowledge management, long-term preservation of 
knowledge, product configuration information  

Introduction
Product development is an essential process to companies in wide variety of market segments.
It is a constant source of concern as each year sees more complex products and increasingly
compressed  development  cycles  (Sawy,  Malhotra  et  al.  1999;  Hicks,  Culley  et  al.  2002;
Storga  2004).  Concomitant  to  increased  complexity  of  physical  products  is  a  more
heterogeneous set of intangible resources in order to support development as well as logistics
(Porter & Millar, 1985). As gathering and creating immaterial resources – such as information
and knowledge – can be every bit as costly as acquiring physical materials, there are obvious
incentives to reuse both where possible. Historically, the reuse of knowledge has been largely
implicit in that know-how has shaped processes, structures and culture – tangible remnants of
past experience sometimes referred to as  organisational  memory (March & Simon, 1958;
Walsh & Ungson, 1991). As enterprises have shifted towards competing via application of
inimitable resources (Barney, 1991), there have emerged an increasing awareness that greater
care should be taken to explicate and safeguard immaterial resources – such as experience and
knowledge – as they are difficult to replicate (Grant,  1996). This issue, in turn, has been
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extensively addressed under  the  guise of  knowledge management (KM) – the purpose  of
which  is  to  explicate  and  disseminate  knowledge  present  within  the  organisation  (M.
Broadbent, 1998; Inkpen, 2000; O’Dell & Grayson, 1998).

However, knowledge is a nebulous concept that invites a wide range of interpretations. In
practical terms, we may perceive knowledge as either explicit organisational stock or implicit
in an individual worker’s flow of action (Bontis, Crossan, & Hulland, 2002; Styhre & Gluch,
2010).  Neither  perspective  is  in  its  own right  satisfactory in  terms  of  reliably preserving
knowledge. Individual workers are able to deftly adapt and apply their experience in a wide
range of situations, but may leave the organisation at any time – taking their knowledge with
them  (DeLong,  2004;  Drucker,  2001).  Conversely,  treating  knowledge  as  stock  assures
possession within the organisation, but does not guarantee proper application (Chowdhury,
2010). Nor does if assure accessibility as knowledge management systems (KMS) are subject
to creative destruction like any other technology (Hicks, Culley et al. 2002; Bollacker 2010).
Differences between the two perspectives aside, it would seem that longevity is a source of
concern in the preservation of knowledge within an organisation – regardless of whether we
entrust it to the minds of workers or the storage facilities of a system. How then may we
overcome this temporal barrier and ensure knowledge preservation over extended periods of
time?

The  purpose  of  this  paper  is  to  illustrate  how  individual  knowledge  and  organisational
knowledge  may  be  combined  –  and  in  this  act  promote  long-term  preservation  and
management of knowledge within an enterprise. We approach this via case study of a defence
contractor  where  product  configuration  information  (PCI)  serves  as  a  persistent  base  of
knowledge. PCI contains requirements for product design, realisation, verification, operation
and  support,  and  is  expressed  in  artefacts  such  as  specifications,  design  drawings  and
operating manuals (SIS, 2004). As the enterprise in question typically accepts responsibility
to serve and maintain their  products  for  several  decades  after  delivery,  they have had to
develop a means to safeguard long-term access to product knowledge. We describe this case
and analyse their approach to establishing a common base of organisational knowledge that
remains stable over time.
It is our aim to contribute to KM literature by addressing the issue of long-term preservation
of knowledge and how this is affected by factors more commonly attributed to organisational
memory. 

Knowledge management

The resource-based view of the firm (Barney, 1991) as well as the derivative knowledge-
based view of the firm (Grant,  1996) suggests that intellectual resources are a significant
source of sustainable competitive advantage. Following this line of reasoning,  knowledge
management (KM) as a field of research and practice commonly extends to mapping skills
and know-how present within the organisation as well as means to disseminate and exploit
knowledge resources (Alavi  & Leidner,  2001;  M. Broadbent,  1998).  This  can be directly
motivated in terms of efficiency as recycling and reusing existing knowledge saves time and
resources (Hicks, Culley,  Allen,  & Mullineux, 2002).  Another,  less direct,  use for readily
available  knowledge  is  the  potential  for  innovation  by  means  of  either  co-development
between  different  actors  or  combining  separate  areas  of  expertise  (Yoo,  Henfridsson,  &
Lyytinen, 2010). The former expresses a situation where knowledge resources that would
otherwise be markedly heterogeneous are rendered sufficiently accessible so as to promote
meaningful report, e.g. via a task force or project group (Boland & Tenkasi, 1995), whereas



the latter involves bringing extant formalised knowledge resources to bear on a single task in
order to create novelty or utility – such as by adding digital properties to physical artefacts
(Yoo, Boland, Lyytinen, & Majchrzak, 2012). 

Both of these points, the resource-based and the knowledge-based view, highlight the need of
the organisation to manage knowledge much like other resources – decision makers need the
ability  to  assess  what  knowledge  resources  are  present  so  that  they  are  able  to  assess
competitive  ability  and address  any noticeable  gaps  (Aldrich  & Herker,  1977;  O’Dell  &
Grayson, 1998).               

Knowledge and Information
Knowledge  in  itself  is  a  somewhat  nebulous  concept  that  tends  to  invite  different
interpretations depending on the interests and perspectives of the observer (Zins, 2007). In
terms of evaluation, knowledge is often envisioned as part of a hierarchy where wisdom forms
the  apex,  followed  by  knowledge,  information  and  data  in  that  order  (Rowley,  2007).
Following this perspective, knowledge may signify the ability to translate input into action
(Ackoff, 1989) or, in an inverse manner, how to shape output based on past actions (Tuomi,
1999). While this hierarchy has gained some traction in literature, traversing it is not to be
taken  lightly  as  the  conceptualisations  of  the  constituent  layers  are  by  no  means
homogeneous. Information, for instance, may be regarded as structured or unstructured – the
former being regarded as factual, descriptive statements whereas the latter is not (Wallace,
2011). Hicks et al. (Hicks et al., 2002) discuss a different distinction – that of formal and
informal  information.  They  describe  formal  information  as  being  relatively  stable  and
intended  to  communicate  something  with  little  or  no  difference  between  recipients.
Conversely, informal information provides different meanings to different individuals. While
the aforementioned conceptualisations of information differ in certain areas, a crude contrast
can  be  discerned  between  the  subjectivity  of  unstructured,  informal  information,  and  the
objectivity – or at least inter-subjectivity – of structured, formal information. 

Formalised knowledge management efforts are dependent upon explication of knowledge as
they are typically operationalised via some manner of computerised knowledge management
system  (KMS)  that  facilitates  rapid  access  to  material  (Alavi  &  Leidner,  2001).  Once
digitised, IT can facilitate distribution of explicit knowledge with great efficiency. However,
distribution of explicit knowledge does not guarantee understanding as explicating knowledge
is a subjective process,  dependent upon one’s theoretical  perspective and area of concern
(Boisot, 1995).

Perspectives on knowledge
An exhaustive discourse on the nature of knowledge is well beyond the scope of this paper.
From a  pragmatic  standpoint,  it  is  however  relevant  to  briefly  discuss  the  dichotomous
relationship between perceiving knowledge as stock or as flow of action (Bontis et al., 2002;
Styhre & Gluch, 2010). The latter perspective, knowledge as flow of action, highlights the
subjective quality of knowledge. Knowledge is to a large extent tied to individual experience
and the context  from which this  experience is  derived (Hippel,  1994).  Drucker  (Drucker,
2001)  elaborates  on  the  practicalities  of  this  individual  perspective  when  he  describes
knowledge workers and their role in complex tasks and collective efforts. First and foremost,
knowledge in and of itself is not a source of value or advantage unless it is put to good use.
The ability to capitalise on knowledge is therefore dependent upon the ability to either find
suitable tasks for existing knowledge resources or find knowledge resources to solve existing
tasks (Drucker,  1992).  Secondly,  knowledge workers tend to possess greater expertise (in
their  respective fields) than their  superiors.  It  is  no great exaggeration to suggest that the



activities of knowledge workers are black-boxed and only discernible in terms of input and
output. This puts the organisation is an awkward position as it stands to lose vital skills and
know-how should an employee resign or retire (Baskerville & Dulipovici, 2006).

One  way  of  limiting  the  risk  of  knowledge  walking  out  the  door  is  by  entrusting  its
custodianship  to  the  organisation  itself  rather  than  the  individual  workers.  However,  for
knowledge  to  be  viable  as  stock,  it  must  first  be  rendered  in  a  form that  is  viable  for
codification, storage and dissemination with any degree of efficiency (Alavi & Leidner, 2001;
Boisot,  1995).  Given  the  individualistic  nature  of  knowledge,  this  process  of  explicating
knowledge is by no means simplistic. Nonaka (Nonaka, 1994) refers to this transition from
tacit  to  explicit  knowledge  as  externalisation  and  underscores  the  complexity  involved
compared to the more profoundly researched mechanisms such as personally transferring tacit
knowledge  through  practical  demonstration.  Furthermore,  externalisation  is  dependent  on
contingent factors such as the complexity of the knowledge in question and the motivation of
actors to share knowledge (Sun, 2009; Wang & Noe, 2010). 

One pervasive issue with perceiving knowledge as stock is that capturing it entails some form
of de-contextualisation, either through abstraction or codification (Boisot, 1995). The relative
effort  in  reintroducing lessons  learned  as  formalised  knowledge  is  evident  in  the  limited
efficacy of written rules and similar measures (Cohen & Bacdayan, 1994). Hence, a more
traditional  approach  is  to  capitalise  on  knowledge  through  embedding  it  in  routines  and
processes (Darr, Argote, & Epple, 1995a). Hence, we must take into account that a stream of
past events and experiences are now implicitly felt in current organisational procedures or
tangible artefacts that go beyond what can be described as knowledge. Rather, they may be
described as part of an organisational memory.

Organisational memory
The notion of organisational memory was popularised by March and Simon (March & Simon,
1958) in their assertion that organisational procedures are the persistent outcome of a given
set of circumstances, and as such may be regarded as a “memory” of the decision process.
While not as diverse as knowledge, the conceptualisations of organisational memory range
from that of a mere metaphor to a more literal interpretation that sees organisations as entities
capable  of  cognition  (Walsh  &  Ungson,  1991).   While  there  are  those  who  equate
organisational  knowledge  and  organisational  memory (Alavi  & Leidner,  2001),  there  are
differences in how the two concepts are approached. The most obvious difference is that of
nomenclature  –  organisational  memory has  been  defined  as  “stored  information  from an
organisation’s history that can be brought to bear on present decisions” (Walsh & Ungson,
1991).  The  difference  between  information  and  memory  is  perceived  as  one  of  time  –
information being current and memory past. Looking beyond differences in nomenclature,
there are similarities in the apparent desire to separate that which is personal and that which is
shared. El Sawy et al (Sawy, Malhotra, Gosain, & Young, 1999) makes this distinction in
their  notion  of  episodic  memory  which  is  linked  to  personal  experiences,  and  semantic
memory  which  is  shared  within  the  organisation.  
In  an  attempt  to  provide  the  concept  with  more  structure,  Walsh  and Ungson (Walsh &
Ungson,  1991)  outline  six  “bins”  that  may  possess  organisational  memory:  Individuals,
culture,  transformations,  structure  ecology  and  external  archives.
Individuals are of course in possession of their own cognitive faculties, belief systems and
preferences that they utilise in the performance of their tasks. Worth noting is that Walsh and
Ungson (ibid) perceive information technologies as part of this bin as it is individuals – not
the organisations – that directly utilise these tools. Organisational culture colours the way



employees view their environment as well as how they communicate. It may take the form of
formalised languages or frameworks or less formal stories and gossip. Transformations entail
all aspects of input being transformed to output – be it manufacturing or education. The logic
underpinning these transformation processes provides a link back to past experiences and in
effect provides a tangible expression of past knowledge and decisions. Structures express the
roles that employees possess and how these roles assert influence on how we act (division of
labour) as well  as interact  (attitude towards environment).  Ecology describes the physical
workplace  and  how  this  reflects  organisational  attitudes  and  professional  status.  Lastly,
external archives are made up of any source of memory that rests outside of the organisation.
This  encompasses  a  rather  diverse  mixture  of  sources,  ranging  from past  employees  to
government agencies and business partners.

A seventh “bin”, information space, has been suggested by Karsten (Karsten, 1999) in an
attempt  to  highlight  the  interconnected  nature  of  the  aforementioned  repositories  of
organisational memory. The information space is limited to current, short-term information,
the  meaning  and  significance  of  which  is  negotiated  by  workers  and  managers.  The
relationship between information and organisational memory is also discussed by Stein and
Zwass  (Stein  &  Zwass,  1995)  in  their  outline  of  an  IT-enabled  organisational  memory
information  system  (OMIS).  As  the  scope  of  OMIS  is  purported  to  match  Walsh  and
Ungson’s conception of organisational memory, explicit  attention must be paid to matters
pertaining to the degree of shared ontology, epistemology, semantics et cetera. Only after
availing ourselves to these meta-requirements are we able to ascertain the suitable level of
temporal as well as spatial integration of information describing organisational events. 

Despite the tremendous advantages offered via technology, we must not allow ourselves to
lose  sight  of  the  fact  that  a  neat  separation  of  tacit  knowledge (experience)  and explicit
knowledge (information) is only clear when presented as such in literature (Fahey & Prusak,
1998; Rowley, 2007). In reality, tacit knowledge without any degree of formalisation renders
even the most rudimentary management or transfer of knowledge cumbersome as we have no
framework upon which to build any form of coordination. Conversely, explicit knowledge is
entirely useless unless it is presented to us in a format that we are able to comprehend and
apply (Levina & Vaast, 2006). In other words, the levies between tacit and explicit rapidly
give way to emergence as tools, people and contingencies interact over weeks, months and
years. The temporal perspective is a source of concern as it is difficult to know what warrants
saving and how to best capture knowledge since we cannot positively predict future needs and
preferences (Fahey & Prusak, 1998). 

Challenges in preservation of knowledge
There  are  several  operational  challenges  in  preserving  knowledge.  First  and  foremost,
explicated knowledge – in the form of data – requires a medium for storage. This in and of
itself can create problems as digital media have nowhere near the longevity of non-digital
media, e.g. paper (Bollacker, 2010). Furthermore, utilising digital data creates the need for
intermediate components, such as software, that renders digital data comprehensible to our
senses. Should these intermediate components become unavailable through obsolescence or
physical  breakdown,  we  would  then  be  unable  to  access  data  despite  having  it  in  our
possession (Carraway, 2011; Hicks et al., 2002). 

Looking  beyond  physical  accessibility,  there  are  also  cognitive  issues  to  consider  when
accessing explicated knowledge. The most obvious issue may be described as  spatial in the
basic  sense  that  our  different  experiences,  perspectives  and  training  brings  about



heterogeneity of interpretation (Langefors, 1995). It is possible – or perhaps even likely – that
two individuals will look at the same data and draw different conclusions. Interpretations may
diverge further if one considers a  temporal dimension. Specifically, intended meaning and
received  meaning  may  differ  substantially  if  the  originator  does  not  provide  a  sense  of
conviviality and legitimacy for the recipient (Carraway, 2011; Chowdhury, 2010). In practical
terms, a description of an item or occurrence may not be sufficient for future comprehension
unless it is imbued with a sense of shared context (Nonaka, Toyama, & Konno, 2000).

In summary, it would seem that attention to temporal as well as spatial integration is required
in preserving knowledge over time. The individual worker can mitigate these issues through
our  innate  ability  to  weigh  inputs,  adapt  to  the  world  around  us  and  make  informed
judgments;  yet  we  are  held  back  by  our  imperfect  memory  and  limited  range  of
comprehension. The aggregate organisation on the other hand can, with the aid of IT, sport
perfect recall regardless of knowledge domain. Entrusting the preservation of knowledge to an
organisation assumes that qualities such as judgment can be formalised and institutionalised –
a lofty goal if ever there was one. The issue, it would seem, is one of deriving the best of both
workers  and  the  organisation  –  tacit  and  explicit  knowledge  –rather  than  risking  being
inhibited by their limitations. 

Method
As discussed above, the aim of this study is to discuss the challenges in managing knowledge
for individuals and organisations of complex products development and maintenance over a
long period of time. In this study we have pursued this using a qualitative research method;
single case study (Yin,  2009). The study´s theoretical framework consists  of an overview
from  two  related  areas,  knowledge  management  and  organisational  memory,  which  are
combined in an effort to pursue the research question. Given this premise, the study can be
categorised  as  an  explorative  study.  The  theoretical  framework  is  tested  against  one
organisation  where  primary  data  is  collected  via  employee  interviews.  The  analysis  is
conducted  via  a  interpretative  research  process,  which  basically  involves  collecting  and
interpreting empirical data (Walsham, 2006). This study uses an inductive analysis, which is
derived from performing a comparison from the interpreted empirical base and the combined
theoretical framework during the research process (Krippendorff, 2012).

Parts  of  the  theoretical  framework,  knowledge  management,  was  implicitly  known to  us
before this  study and was further  bolstered by additional  reading where this  was deemed
relevant to our research. Since it was our intention to rely on extant literature in the field of
informatics/information systems, we therefore selected theoretical concepts that could easily
be augmented. Originating in our prior knowledge of knowledge management, the issue of
knowledge preservation led us to organisational memory, i.e. via Alavi and Leidner´s work
(Alavi & Leidner, 2001). The theoretical field of organisational memory was largely unknown
to us prior to this study – necessitating active search for literature using different databases. In
broad terms, we here see knowledge management as largely focussed on explicit knowledge
whereas organisational memory is more multifaceted. 

Since the study was to be limited to a general and exploratory level and used to illustrate
theoretical concepts, one case was deemed sufficient by the authors. For the study at hand,
seven interviews were held with personnel from middle management level within a single
organisation, which will be referred to as Alpha. Alpha delivers electronic defence systems.
Roles  held  by  respondents  were  development  project  manager,  team  manager  software
development, team manager customer support, team manager customer documentation, team



manager  mechanics construction,  process coordinator configuration.  Our choice of middle
management is due to their knowledge of the company´s operational processes as well as the
strategic priorities of upper management (Davenport & Prusak, 1997). Although the engineers
at Alpha are skilled knowledge workers, we only concern ourselves with one of their tasks –
product revision and its accessibility over time. The interviews were held at the offices of the
respective informants. At least one of the authors attended each interview, which ranged from
60 to 100 minutes in length. The interviews were semi-structured, encompassing prepared-
and unprepared  questions  based on informant  responses  (Creswell,  2007).  The interviews
were recorded and subsequently transcribed and categorised in different themes according to
theoretical concepts. Some secondary data was also collected via the public website of Alpha.
The content in the empirical material was divided into the two broad categories of knowledge
– the organisational view and the individual view.  These are regarded as units of analysis
with categorical distinctions (Krippendorff, 2012). Analysis was undertaken in an iterative
fashion, where authors compared and discussed empirical material. 

Case study

The object of our study, which we will refer to as “Alpha”, may be described as a defence
contractor involved in the production and maintenance of electronic defence systems. It is part
of  a  global  industrial  group  with  approximately  12500  employees  –  2000  of  which  are
working at Alpha. Alpha is a late addition to the industrial group, having been acquired in the
mid-2000s.  Product  development  is  usually  based  upon  existing  products  with  added
customisation based upon customer specifications. The complexity of the products, combined
with life-time product maintenance contracts, necessitates frequent exchange of information
across  departmental  boundaries  as  well  as  reliable  records  on  products  and  constituent
components.  External  stakeholders,  such  as  subcontractors,  auditors  or  customers,  often
demand access to product documentation as a means to ensure quality.  

Empirical findings

First implemented some 50 years ago, Alpha´s approach to product configuration information
(PCI)  was  originally  motivated  by a  joint  venture  between  three  large  organisations  that
needed  to  keep  track  of  products  comprised  of  huge  amounts  of  disparate  components.
Furthermore, the end product was expected to have a long life-span, making reliable records a
priority.  As  the  joint  venture  became a  thing  of  the  past,  the  standard  used  to  structure
information continued to be unilaterally developed by Alpha where it existed independent of
any  explicit  departmental  allegiance.  As  the  original  scope  spanned  the  eclectic  product
libraries  of  three  large  organisations,  PCI allows  considerably more  diversity than  Alpha
actually needs – creating considerable redundancy.

In addition to complexity, the lengthy life-span of Alpha’s products (in excess of 40 years)
places  high  demand  on  documentation  in  order  to  trace  variations  in  components  and
configuration over time, – devoid of ambiguity:   

“When we can still to this day repair or manufacture parts for a forty-year-old system, and
still know exactly what to do, we have a good system.” (Coordinator configuration process)

As PCI has been a part of Alpha’s product development for a long time, it is no longer a mere
formalism. The codes and expressions stated in the standard underlying PCI are sometimes
used as short-hand by employees  in  daily conversation.  To some extent,  this  furthers  the
understanding of the artefact as a whole as the logic underlying the standard used for product



revision is  based on the type of component,  its  model,  configuration et  cetera.  The most
visible aspect of PCI is the unique identifier used for each component. The identifiers are
formed by a span of approximately a dozen characters that are arranged in a specific fashion.
While  this  highly specific  structure may suggest  a  purpose,  its  meaning is  far  from self-
explanatory to the unenlightened.

Knowledge of PCI differs from domain knowledge (i.e. mechanics, hydraulics, electronics
etc.)  as  it  signifies  its  place  in  a  context  rather  than  elucidate  its  internal  structure  or
architecture. It is not a specification in itself, but rather a pointer to the correct specification
among several  that  may differ  significantly or  merely in  minor  detail  (e.g.  colour).  This
indirect nature of PCI presents a form of meta-knowledge that  can be considerably more
stable  over  time  compared  to  domain  knowledge  where  conditions  may  vary  wildly.  In
extreme cases, whole domains of knowledge may appear and gain prominence. For example,
when Alpha first started using PCI, there was no such thing as software. Yet today it is an
integral part of most – if not all – of their products.

As a means of support, Alpha utilises two software tools where one manages input and the
other  retrieval.  The  adoption  of  the  current  (new)  scheme  to  interact  with  the  PCI  was
prompted by the change in  ownership as  continued use of  the  old tool,  where input  and
retrieval were integrated, would have incurred significant licensing fees. While less suited to
the  task,  the  introduction  of  the  new  tool  was  championed  by  management  and  gained
acceptance from users following organisation-wide training. This separation of functionality
into two separate tools is an ever present potential for error as users are often prone to ask
one’s colleague rather than accessing the formal knowledge base using the secondary tool.
The continued use of two separate tools is motivated by internal budgeting as no department
wants to shoulder the cost of integrating the tools. 

Scrapping the peculiar logic of PCI and switching to a different standard (for which the new
software tool offers better support) was not considered an option. The commitment to the old
standard seems to run deep, and several informants described PCI as “imbued in the very
walls” at Alpha. Its usage and history serves to promote the transfer of knowledge from each
worker  to  the  organisation,  facilitating  an  environment  where  no  single  worker  is
irreplaceable.  

The logic and structure underlying the PCI is managed by a small team within the company.
Operating  in  an  informal,  democratic  fashion,  they  maintain  the  standard,  instruct  new
employees  in  its  use and modify the  standard when necessary.  Individual  employees  add
content  in  the  course  of  their  work,  i.e.  designing  or  modifying  components  needed  to
construct  the  finished  product.  While  mistakes  do  occasionally  occur,  e.g.  in  applying  a
correctly revised identifier to a modified component, this is rarely a problem as employees
usually work within a limited range of systems and components. The content of PCI is usually
taken at face value, making the individual workers themselves responsible for its veracity.
Hence, PCI in many ways serves as a direct extension of a person’s working context and
standing in the company.

The knowledge base is built upon input from past and present employees. New employees are
required  to  participate  in  training  sessions  where  the  fundamentals  of  the  standard  are
explained, and typically acclimatise to practice by learning one functional area at a time. Even
though new employees tend to be highly educated to begin with, it usually takes them at least
six months to learn PCI and associated procedures. Learning (internalising) the standard is not
a  formal  requirement,  but  exceedingly  common  among  workers.  Consequently,  new
employees who are unwilling to adapt tend to leave the company.



PCI appears to strike a balance between individual knowledge and organisational knowledge.
One informant made the following comment in response to a hypothetical scenario where the
PCI is excised from Alpha:

”We have a lot of individual knowledge, so we can perhaps manage without documentation.
There are people who can construct a product structure on different levels. The knowledge
still  exists,  due  to  that  we  have  very  competent  individuals  in  different  areas.  […]  A
simultaneous change of personnel would make for a catastrophe. So a first step would be a
reconstruction  in  some  way,  with  the  existing  personnel  and  their  knowledge.”  (Team
manager software development)

Discussion
Following the statements made by informants, the use of product configuration information
(PCI) at Alpha appears to bring about several positive effects for the company. Keen insight
into the structure of products provided via PCI enables purposeful supervision and economies
of scale with regards to product development as well as post-delivery logistics. Hence, we
may surmise that PCI in a very real sense functions as an organisational memory that not only
follows the products from cradle to grave, but also permeates the structures and processes at
Alpha – providing advantages in terms of efficiency and profitability. Not only that, but in
light  of  the intricate  nature of the products,  a  cumulative,  adaptive and stable  manner  of
gathering and structuring explicit knowledge is essential to the operations of Alpha. These
bottom-line effects would however not come to pass without the ability to capture, preserve
and reuse engineering designs over significant periods of time – equal to or exceeding the life-
cycle of the products themselves. Given that this life-cycle may in fact exceed the span of any
single worker’s professional career, safeguarding relevant information and know-how often
falls to the organisation. 

From the  perspective  of  an  individual  worker,  the  impact  of  PCI  is  initially  a  matter  of
amending one’s pre-existing knowledge with this new nomenclature that is largely unique to
Alpha. This requires a certain deviation from the individualistic mind-set on the part of the
engineers that make up the bulk of the workforce. The individual initially finds him/herself in
the somewhat submissive position of learning something that is not task-oriented and as such
does not offer a readily visible payoff. This can deter those with an entrepreneurial mind-set
as they may perceive this as a push to conformity rather than individuality – a quality that
rests  at  the  heart  of  skilled  knowledge  workers  (Drucker,  2001).  At  Alpha,  informants
repeatedly stated that PCI is a part of the company and at times even used as short-hand in
conversations,  suggesting  that  culture  is  a  potent  force  in  promoting  acceptance  of  the
standard. It is therefore no exaggeration to consider the internalisation of PCI as a significant
checkpoint  for  actually  entering  into  the  organisation  as  opposed  to  merely  being  an
employee. While the task of internalising PCI may seem daunting to the uninitiated, it offers
profound insight to those who have grown accustomed to its underlying structure. It is only
after passing this hurdle that the reciprocity of knowledge between organisation and worker
become apparent. In essence, the use of PCI can be regarded as automatic retrieval (Walsh &
Ungson, 1991) or knowledge embeddedness (Darr,  Argote,  & Epple,  1995b) as its  use is
integrated  into  organisational  processes,  facilitating  the  ability  of  structures  to  serve  as
repositories for organisational memory. Having mastered the “language” of PCI, the engineer
is then in a better position to pursue his/her task with a greater degree of freedom. Hence, the
need to coordinate with any centralised management is significantly reduced to a matter of
requesting assistance if needed rather than doing so as a matter of procedure. 



The idiosyncratic  nature  of  PCI offers  indirect  advantages  to  the  organisation  as  well  as
workers in that it  facilitates internal transfer of staff as opposed to outside recruitment as
employees are already familiar with PCI. The value of understanding PCI is cumulative as it
facilitates internal transfer and makes the individual increasingly valuable to the company as
he/she learns more about processes and how they interrelate. In other words, the knowledge
worker forms closer ties with the organisation rather than any given task or area of expertise,
thus aiding in the retention of staff (DeLong, 2004) and strengthening the role of individuals
as a source of organisational memory. Utilising PCI may be considered a shared structure by
which designers capture tacit knowledge and render it as explicit knowledge. This particular
transformation process is not pivotal to any unit, but peripheral in all core activities. 

The  relative  invisibility  of  PCI  to  the  organisation  as  well  as  individuals  appears  to  be
reflected in the uneven support it has received from top-level management despite being the
carrier of decades of experience. On the one hand, the decision was made to keep the existing
PCI structure despite the fact that the constituent companies of the corporate group to which
Alpha now belong all utilise a different methodology for managing their product catalogue.
On the other hand, using two separate non-integrated tools to manage complex products over
extended periods of time does seem conducive to long-term preservation of knowledge. If
anything, it appears motivated by aversion to short-term cost rather than commitment to long-
term preservation of knowledge. The contradiction becomes apparent when one considers that
Alpha  relies  extensively  on  the  PCI  in  all  aspects  of  its  operations  –  from  product
development to customer support and warehousing of spare parts. The disconnect between
promoting long-term preservation of knowledge and shirking short-term costs for software
tools  does  seem to  offer  anecdotal  support  for  Karsten’s  (Karsten,  1999)  argument  that
information space needs to become an integral aspect of organisational memory.

Conclusions
The challenge of preserving knowledge over extended periods of time is a complicated issue,
comprising  future  accessibility  as  well  as  relevance  and  comprehensibility.  We  have
conducted a case study of company “Alpha” that is involved in the manufacturing of products
that typically require spare parts and essential maintenance for several decades – extending
the life-cycle of a product well beyond its completion and delivery.  Alpha approaches its
long-term knowledge management via product configuration information (PCI) – a complex
structure  whereby the nomenclature of  systems and components  reflect  their  place  in  the
product hierarchy. Although requiring extensive training, PCI extends the individual worker
considerable freedom as well as an environment amicable to intra-organisational mobility.
The organisation, in turn, has access to a stock of knowledge that is stable over time and
independent  of  any  single  employee.  Despite  the  necessity  and  advantages  of  PCI,
management  at  Alpha  appears  reluctant  to  develop  specialised  tools  that  support  its  use.
While anecdotal at best, this suggests that the value of long-term preservation of knowledge is
difficult  to evaluate – especially set  against  tangible short-term costs of new investments.
This study suggests that long-term preservation of knowledge is aided by a close link between
the stock of knowledge and the organisational memory. In this case, continued utility of the
organisational  stock  of  knowledge  despite  the  lack  of  explicit  tool-support  was  largely
enabled by PCI’s pervasive presence in organisational processes as well as corporate culture. 
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