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Abstract. The information and communication technologies (ICT) development has not only advantages, 
but also causes certain challenges and new conflicts within an organization. The changes are determined 
by pervasion of information and communication technologies and development of business under condi-
tions of ICT evolution. Knowledge management is important within organization as well as outside it. 
Most challenging aspect of the information age is amount of information and knowledge. Challenge for 
organization is to keep and ensure the passing of tacit knowledge (know-how) from older employees and 
retirees. The article is aimed to analyze the tacit knowledge preservation peculiarities in the information 
society context. Findings of empirical research fulfilled in EU countries present opportunities of tacit 
knowledge management. 

. 

1. Introduction 
Most challenging aspect in the information age is 
amount of information, which necessary to convert 
into knowledge. The knowledge management lite-
rature analyze knowledge as mix of contextual 
information, values, experience, rules, skills, ex-
pert opinions, perception, common sense, etc. Ba-
sis of knowledge management is transfer of indi-
vidual or collective competence in to explicit form 
(codified and transmitted). However, the personal 
experience and insights, which is hard to articulate 
with formal language or transform into text exist 
within organization as well as outside it. This type 
of knowledge is defined as tacit knowledge by 
scientists.  

Existing empirical and scientific studies deal 
with different aspects of transforming process of 
tacit knowledge into explicit. Tacit knowledge 
preservation (the process of knowledge retrieving 
from people and transfer to organization memory) 
as an object of research is actual research field in 
the information age, which is not explored enough. 
The imperative to manage tacit knowledge has 
become more important recent time, because in the 
near future the European union will face two de-
mographic challenges, namely the ageing and im-
pending decline of its population. The share of 
older people will increase. According Eurostat 
(2009) projection by year 2050, the population 
aged under 15 will account for less than a quarter 
of persons of working age (aged 15–64), while the 
population aged over 65 will represent more than 
50 percent of the working age population (Eurostat 
2009). Challenge for organization is to keep and 
ensure the passing of knowledge from older em-
ployees and retirees as well as absorb tacit know-

ledge related to business from environment. The 
problem is how to select, store and actualize expe-
rience in a suitable form and ensure the preserva-
tion of tacit knowledge of highly experienced per-
sons by using information and communication 
technologies (ICT) tools.  

The aim of the article is to investigate tacit 
knowledge preservation process and identify po-
tential ICT tools for tacit knowledge preservation 
(select, store and actualize).  

In the article there was applied systematic 
analysis that allowed disclosing tacit knowledge 
preservation specifics by using ICT tools. In per-
forming the research there were used methods of 
comparison, focus groups, structured question-
naire, and data analysis. Empirical research ful-
filled in four EU countries (Finland, Germany, 
Ireland, and Lithuania). 
2. Theoretical aspects of tacit  
knowledge preservation 
A lot of different interpretations of knowledge 
management process exist: beginning with identifi-
cation of information and ending with evaluation of 
knowledge (Becerra-Fernandez et al. 2004, Probst 
et al. 2006). One of the most relevant, integrated 
and complex is introduced by Probst et al. (2006). 
This model puts operative core processes into a 
coordinating frame: knowledge goals, identifica-
tion, acquirement, development, distribution, use, 
preservation and audit (Probst et al. 2006). Probst et 
al. (2006) divided knowledge preservation process 
in to three stages: selection, storage, and actualiza-
tion, which will be used as a frame in further re-
search in order to identify suitable ICT tools for 
tacit knowledge preservation. Scientists underline 
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following perspectives of knowledge management 
components (Nonaka, Takeuchi 1995; Becerra-
Fernandez et al. 2004; Love et al. 2005; Probst et 
al. 2006; Pabedinskaitė 2007; Atkočiūnienė 2008; 
Davidavičienė 2008; Davidavičienė, Raudeliūnienė 
2008; Mačiuitis et al. 2008; Rowley, Hartley 2008; 
Schwaninger 2009): 

− Techno-centric. Focus on information and 
communication technology (ICT) in order to man-
age explicit knowledge. 

− Human resources. Intellectual capital, man-
agement of individual competence, focus on con-
cept of lifelong learning in the organization. 

− Organizational. Focus on design of an organ-
ization which should assure best knowledge man-
agement processes. 

− Ecological. Focus on the interaction of indi-
vidual, knowledge, and environmental factors as a 
complex system. 

Successful management of knowledge re-
sources can not work without the involvement of 
instrumental, social and organizational aspects. The 
construct of efficient knowledge preservation in-
clude components, such as human recourses, 
processes, methods and technology.  

Human recourses as an object in knowledge 
management are analyzed by individual and collec-
tive knowledge perspectives. 1966 Polanyi divided 
knowledge into (Polanyi 2009): 

− explicit, which could be codified and trans-
mitted in a formal and systematic language; 

− tacit or implicit, which was personal, difficult 
to convey, and did not easily express itself in the 
formality.  

Nonaka and Takeuchi (1995) proposed theory of 
knowledge creation through a continuous and dy-
namic interaction between tacit and explicit know-
ledge: socialization, externalization, internalization 
and combination. 

Tacit knowledge, or implicit knowledge, as 
opposite to explicit knowledge, is far less tangible 
and is deeply embedded into an organization's oper-
ating practices.  It is often called organizational cul-
ture. Tacit knowledge includes relationships, norms, 
values, and standard operating procedures. Because 
tacit knowledge is much harder to detail, copy, and 
distribute, it can be a sustainable source of competi-
tive advantage (Meyer 1998). McInerney (2002) 
presented a list of characteristics for tacit and expli-
cit knowledge, which lead to deeper understanding 
of specifics (Table 1). Inaccessible from explicit 
expositions, tacit knowledge is protected from 
competitors unless key individuals are hired away.  

Tacit knowledge underlies experience often 
reaches consciousness in the form of insights, in-
tuitions, and inspiration. 

Table 1. Characteristic of tacit and explicit knowledge 
(adopted by Polany 2009; Baumard 2001; McInerney 
2002; Becerra-Fernandez et al. 2004, Rowley, Hartley 
2008) 
Tacit knowledge  Explicit knowledge  

Subconscious  
Perceived  
Unaware  
Difficult to articulate 
Experienced based  
Shared through con-
versation  
Embedded in stories  
Escapes observation  
Personal  
Insights and under-
standings  
Judgments  
Assumptions 
Relationships 
Norms and values  
Organizational culture 

Formally articulated  
Elucidated  
Aware  
Fixed  
Codified  
Documented (written, 
taped, recorded, digitized, 
etc.)  
Stored (databases, files, 
etc.)  
Shared with others  
Pushed or pulled  
Reports, lessons learned 
Tangible  
Deeply embedded into 
practices 

Tacit knowledge underlies experience often 
reaches consciousness in the form of insights, in-
tuitions, and inspiration. 

The tacit knowledge preservation peculiarities 
are more problematic and challenging for organi-
zations. Organizations that would intentionally 
manage their experiences in order to have them on 
call for the future have to master three basic 
processes of knowledge management: select num-
ber of organizational events, persons or experts 
and processes only those that are worth being pre-
served; store their experience in a suitable form; 
ensure the actualization of the organizational 
memory.  

The biggest problem for the organization in 
knowledge preservation process is corporate 
memory (amnesia). There are many ways that or-
ganizations lose their memories: employees walk 
away, excellent teams split, databases become in-
fected by a virus or whole functions are out-
sourced, etc. Table 2 illustrates the causes of in-
formation loss by individual, collective and 
electronic levels.  

The main causes of knowledge loss by indi-
vidual level are: lay-off and termination, retire-
ment or death. Knowledge that is anchored only in 
the head of the employees is of volatile quality and 
can be qualified as tacit knowledge.  

Because of knowledge fades away over time 
the action training becomes necessary, when em-
ployees are trained in order to conserve the know-
how for a longer time. From another side, man-
agement of relations with retirees is a neglected 
field in lot of cases, when the impression that the 
‘elders’ have no value at all exists. The “elders” 
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exit of the organization is often abrupt, what can 
cause access to information loss (Probst et al. 
2006). 
Table 2. Causes of knowledge loss (adopted by Probst 
et al. 2006; Romhardt 1997) 

 individual collective electronic 

De
let

ed
 m

em
or

y 

Termina-
tion 
Death 
Amnesia 
Retirement 

Dissolving 
of adjusted 
teams 
Reengineer-
ing 
Outsourcing 
of compe-
tencies 

Irreversible 
data loss  
Viruses 
Hardware 
mistakes 
System crash 
Insufficient 
backup 
Hackers 

Ac
ces

s  
lim

ite
d 

Overload/ 
limited 
Transfers 
Illness/ 
vacation 
Inadequate 
training 
Service 
according 
to regula-
tions 

Making ta-
boo of rou-
tines 
Collective 
sabotage 

Reversible 
data loss 
Overload/ 
limited 
Interface 
problems 

pe
rm

an
en

t 

Overload/ 
permanent 
No aware-
ness of the 
importance 
of own 
knowledge 
Inner ter-
mination 

Sale of 
company 
divisions 
Migration of 
teams 
Cover-up 

Permanent 
incompatibil-
ity of sys-
tems 
Overload/ 
permanent 
Wrong codi-
fication 

Once losses occur, they can only be re-
placed with high investment for creating this 
knowledge or obtaining from outside of organi-
zation. In this case the appropriate environment 
and position of the organization are needed. So 
the challenge, that organizations have not 
enough knowledge inside, then needs of know-
ledge (competencies) outsourcing rises.  

Many different methods of tacit knowledge 
preservation exist in business practice and are 
analyzed in the scientific literature (Becerra-
Fernandez et al. 2004; Liao 2004; Probst et al. 
2006; Lopes Henriques, Curado 2009):  

− Systematic transfer of capabilities. It is 
the continuous training of the 'successor' when 
the successor should be introduced step by step 
into his future tasks to guarantee knowledge 
transfer in critical areas. 

− Sempai-kohai (Japanese practice). It is 
close relationship between teaching sempai and 
a younger kohai. They are strengthened by 

shared leisure activities in a systematic way so 
that trust can be built for the free flow of infor-
mation. 

− Purposeful explicitation. It is the imple-
mentation of structured exit interviews, when 
the critical knowledge of the person (special do-
cuments, contacts, project engagements) is made 
explicit and documented.  

− Knowledge diffusion. Transferring know-
ledge into explicit with a different media carrier 
will make a different effect. Media is not a com-
plete knowledge carrier but it can evolve conti-
nuously to load more knowledge. 

− Brainstorming. Gathering a set of experts 
with diverse skills and ideas should be summa-
rized and recorded. Experts can solve a problem 
more readily as they have experience, which 
they can overlay on a particular problem and use 
to quickly detect a solution. 

− Mentor program and observation. People 
learn more experience based knowledge from 
stories than either rules of thumb or lectures. 
This can enhance the availability of a leaving 
employees’ know-how more than written re-
ports. 

− Virtual reality. Real life stories, case stu-
dies and simulation from role playing may sig-
nificantly contribute to recreating tacit know-
ledge. 

Organization should choose the most appro-
priate method or mix of methods according the 
situation, however it is the complex decision.  
For example: Sempai-kohai will not be efficient 
and appropriate in case the person who has these 
tacit knowledge retired already; Brainstorming 
will be challenging if organization search tacit 
knowledge outside organization and experts 
geographically separated. The information and 
communication technologies enable organization 
to exploit these methods efficiently and extend 
the variety of choice. For this more detailed 
analysis of ICT tools potential is purposeful.  
3. ICT in knowledge preservation  
Early knowledge management (KM) technologies 
included document management systems. KM 
technologies expanded in the mid-1990s. Devel-
opment of ICT tools extended opportunities of 
knowledge transfer, capture and creation (for ex-
ample new forms of communities and networks). 
However ICT tools represent explicit knowledge 
transfer and face challenges in tacit knowledge 
preservation. ICT tools allow exchange of infor-
mation: websites, social networks, project man-
agement tools such as wiki, podcasting, informa-
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tion retrieval tools, etc. The transfer of tacit know-
ledge is far more ambitious and requires controlled 
interactions. Higher level of the usage of informa-
tion technologies influences the positive transfor-
mation of human relations between employees, 
causes significant work related tacit knowledge 
flows (Šarkiūnaitė, Krikščiūnienė 2005).  

The classification of ICT tools in different 
stages of knowledge transformation process 
would be helpful. Scientists present various clas-
sifications of ICT tools and analysis ICT tools in 
different aspects. Probst et al. (2006) proposed 
classification of knowledge preservation process: 
select, store, actualize. Becerra-Fernandez et al. 
(2004) classified knowledge management sys-
tems according knowledge management process 
stages: knowledge discovery systems, knowledge 
capture systems, knowledge sharing systems, and 
knowledge application systems. Rowley and 
Hartley (2008) presented potential ICT tools for 
organizing knowledge management.  

Šarkiūnaitė and Krikščiūnienė (2005) pre-
sented ICT tools for knowledge transformation 
processes, which were proposed by Nonaka and 
Takeuchi (1995): tacit-to-tacit, tacit-to-explicit, 
explicit-to-tacit, and explicit-to-explicit. In tacit 
knowledge preservation actual are tacit-to-tacit, 
tacit-to-explicit cases. The ICT tools for these 
cases would be:  

− In tacit-to-tacit knowledge case: face-to-
face meetings and shared experiences; group-
ware-application software, applications that sup-
port real-time online meetings, such as video and 
text-based conferencing and chat; community of 
practice software; the tacit knowledge systems, 
knowledge mail product  

− In tacit-to-explicit: applied software; colla-
boration systems and other groupware (for exam-
ple: wikis); online discussion databases; new-
sgroups and forums, social networks. 

The classifications presented by Probst et al. 
(2006), Becerra-Fernandez et al. (2004), and  
Rowley and Hartley (2008) were integrated in 
Table 3 in order to present systematic construct 
of knowledge preservation process components: 
processes, knowledge management systems and 
ICT tools. 

Higher level of usage of ICT increases inte-
raction inside organization as well as communi-
cating with outside information sources (retirees, 
or other tacit knowledge owners). In order to in-
tegrate ICT tools presented by Šarkiūnaitė and 
Krikščiūnienė (2005) and identify additional ICT 
tools potential for tacit knowledge preservation 
process practical approach research data analysis 
needed.  

Table 3. ICT tools in knowledge preservation process 
(KPP) (adopted by Becerra-Fernandez et al. 2004; 
Probst et al. 2006; Rowley, Hartley 2008) 
KPP KM sys-

tems 
ICT tools 

Select Discov-
ery sys-
tems 

Databases, web based access to 
data, data mining, web portals, 
best practices and lessons learned 
databases, video conferencing, 
electronic discussions group, e-
mail. 

Store 
Actu-
alize 

Capture 
systems 

Expert systems, chat groups, best 
practices and lessons learned da-
tabases, computer based commu-
nication, and computer based si-
mulation. 

Sharing 
systems 

Team collaboration tools, web 
based access to data, best practice 
databases, lessons learned sys-
tems, expertise locator systems. 

Apply Applica-
tion sys-
tems 

Troubleshooting systems, case-
based reasoning systems, decision 
support systems, expert systems, 
enterprise resource planning sys-
tems, management information 
systems. 

4. ICT tools in tacit knowledge  
preservation practice  
In order to identify the pedagogical practice and 
learning methods for tacit knowledge dissemina-
tion the research was initiated by Grundvig funded 
project SilentK. Authors of this article were en-
gaged in this research as consultants. All partners 
from Finland, Germany, Ireland, and Lithuania 
were conducted research of developing the tacit 
knowledge preservation into various areas. Two 
stages of research were held (Composite research 
report 2009; Tutor research report 2009). The 
tasks of the research were identified: 

− Existing pedagogical practices and addition-
al supports needed – tools, curricula, etc.; 

− Appropriate learning environments and 
learning methods; 

− Induction training requirements – technical, 
pedagogic; 

− Skill needs of target group – level, range, 
ICT, interpersonal; 

− Potential for ‘Tacit Knowledge Economy’ 
engagement with different sectors; 

− Methods of knowledge codification; 
− Preferred knowledge transmission media. 
The first data collection phase was carried out 

in each partner country in the first quarter of 2009, 
second – in second quarter of 2009. For the first 
research there were three focus groups: research 
control group (which consists mainly of retirees and 
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workers of mature years), local advisory group 
(comprising representatives of vocational education 
and training and human resource management), and 
business development group (comprising members 
of employer and employee representative bodies). 
For the second research there were two focus 
groups: tutors (which consists mainly of tutors 
working at the universities and Vocational Educa-
tion), peer tutors (which consisted of professionals 
who are reaching retirement or have retired who 
wish to deliver training on this project). 

These focus groups were interviewed in Fin-
land, Germany, Ireland, and Lithuania. The research 
was carried out using a structured questionnaire 
face-to-face sessions with respondents, via email or 
with research workshops with several respondents 
from the focus groups. 

In first stage the questionnaire consisted of a 
background information section and four themes 
related to the research questions: awareness of tacit 
knowledge, workforce development in organiza-
tion, tacit knowledge development in organization, 
possibilities of ICT tools in tacit knowledge preser-
vation (Composite research report 2009). 

In second stage the questionnaire consisted of a 
background information section and three themes 
related to the research questions: past experience 
with the foreseen target group, familiarity of tutors 
with tacit knowledge, pedagogic requirements of 
tutors (Tutor research report 2009). 

The main results of SilentK research, which 
conducting ICT tools in tacit knowledge preserva-
tion, were explored and used in order to confirm 
existing scientific approach presented in this article 
(second and third sections) and to supplement with 
additional ICT tools.   

As the most important ICT tools to use were 
pointed out the collaboration tools (web based dis-
cussion forums using them as a questions/answers 
space, mentoring tool etc.) and web 2.0 tools (blogs 
and wikis). For example, retiring employee could 
write in blog information of their experience or 
knowledge or organizations could write down an 
exit interview using blogs. Respondents stated that 
there should be some level of confidentiality using 
the tools and in some cases the user should have an 
opportunity to write blogs anonymously. The wikis 
were seen as a good tool for collecting data of work 
processes and good practices. The database and 
questionnaire tools were also seen as useful. Also 
there were responses that addressed the importance 
of web based collaboration spaces or intra-
net/extranet solutions. 

Respondents stated that they are not aware of 
the tools that web offers, but they see good potential 

with using the tools for tacit knowledge related 
processes. There should be an easy and efficient 
access to information and information should be 
easy to update. The ICT tools for tacit knowledge 
preservation process were identified during second 
research phase. Respondents pointed out most ac-
tual in resent time ICT tools during face-to-face 
interview: 

− transfer of tacit knowledge within small 
groups via meetings in web; 

− database of photography of working phases 
and actions; 

− FAQ’s; 
− systematic methodology built into intra-

nets/extranets for collecting tacit knowledge; 
− informal knowledge sharing sessions “lunch 

and learn” via web; 
− databases or wikis of stories; 
− web seminars or face-to-face workshops 

(with webcams and web seminar software); 
− instant messaging for knowledge sharing; 
− video databases and learning materials; 
− video interviews shared via intranet. 
After identification of potential ICT tools in ta-

cit knowledge preservation the better understanding 
of tutor needs emerged. Second research results 
pointed out most challenging ICT tools for target 
group. The tutor (27 experts) confidence in using 
ICT tools presented in Figure 1. 

The respondents feel confident in using such 
technologies as: wireless Internet; logging on to the 
Internet access/WiFi; registering on a website for 
user name and password; filling in forms online; 
uploading documents/files on the internet; using 
frequently asked questions. 

Such technologies as: using wikis; blogs; pod-
casts/online videoing; discussion forms; instant 
messaging; social networking sites (for example: 
FaceBook, Bebo, MySpace etc.), make the respon-
dents more cautious and not so confident.  As these 
tools are the most appropriate and desirable for the 
collection, codification and transmission of tacit 
knowledge they should be prioritized in the training 
of elder employees. 

After analysis of SilentK research results the 
list of ICT tools for tacit knowledge preservation 
process were extended (Table 4). This was caused 
by resent changes of ICT and new acceptable tools 
merge. 

After analysis of SilentK research results the 
list of ICT tools for tacit knowledge preservation 
process were extended (Table 4). This was caused 
by resent changes of ICT and new acceptable tools 
merge. 
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Fig. 1. Tutor confidence in using ICT tools (Tutor research report 2009)  

Table 4. ICT tools in knowledge preservation process 
(KPP) 
KPP KM 

systems 
ICT tools 

Select Discov-
ery  
systems 

Databases, web based access 
to data, data mining, web por-
tals, best practices and lessons 
learned databases, video-
conferencing, electronic dis-
cussions group, wikis, blogs, 
podcasting, e-mail 

Store 
Actual-
ize 

Capture 
systems 

Expert systems, chat groups, 
wikis, blogs, podcasting, best 
practices and lessons learned 
databases, computer based 
communication, computer 
based simulation  

Sharing 
systems 

Team collaboration tools, wi-
kis, blogs, podcasting, web 
based access to data, databas-
es, best practice databases, 
lessons learned systems, ex-
pertise locator systems 

Most challenging tools for elder people tools 
are wikis, podcasting and social networks, but this 
can be solved by preparing personal for retirement 
before this happens. These processes of knowledge 
gathering and transferring should be planned in the 

organization in order to preserve tacit knowledge, 
or be able to obtain it from other sources. All em-
ployees should be taught and encouraged to use 
new ICT tools in different situations. 

6. Conclusions 
The main causes of knowledge loss in the organi-
zation such as lay-off and termination, retirement 
or death of individual were detected. Because of 
knowledge fades away the action training becomes 
necessary, there the ICT tools become as one of 
the success factors. When losses occur, they can 
be replaced with high investment for creating this 
knowledge or obtaining from outside organization. 
Most challenging process is to obtain or preserve 
knowledge that is anchored only in the head of the 
people (qualified as tacit knowledge). 

The ICT tools analyzed by scientists for the 
most part represent explicit knowledge transfer 
and face challenges in tacit knowledge preserva-
tion. ICT allow exchange of information, but 
transfer of tacit knowledge is far more ambitious 
and requires controlled interactions.  

In order to identify ICT tools for tacit know-
ledge preservation process the scientific literature 
and recent time researches were analyzed. Three 
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stages (selection, storage, and actualization) of 
tacit knowledge preservation processes were iden-
tified. The knowledge management systems and 
leading ICT tools selected and extended with latest 
technologies, which were found useful after prac-
tical approach research data analysis. 

Taking in to account peculiarities of target 
group (elder people ability to use ICT) organiza-
tions should prepare procedures for learning of 
ICT use. This problem of tacit knowledge preser-
vation process can be the object of further re-
search. 
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