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Tacit Knowledge in the Process of Innovation'

Georg HAINDL*

Introduction

A primary goal of innovation is to maintain and/or improve company’s reve-
nue by increasing its competitiveness. Many organizational changes possess,
however, a strong tendency to cause reductions in personnel. From short-term
profitability calculations, a common practice of the externalisation of older em-
ployees was developed and workers over fifty are often deprived of the opportu-
nity for innovative behaviour. Frequently, they are considered a hindrance to
technological and process-orientated changes within the company. Globalization
and E-business are areas which are predominantly occupied by younger workers
with operational innovation frequently seen as application of new techniques.

Increasingly, however, enterprises are also confronted with the problems this
youth-centred personnel development causes. For the further increasing the share
of younger workers in the staff by new recruitment, there is insufficient person-
nel. At the same time an additional problem ensues. The loss of experience is
a substantial deficit which enterprises have to face and overcome [7]. The reali-
zation that a stabilization of operational innovation ability does not inevitably
require distancing the older generation begins to prevail - although somewhat
hesitantly. The value of knowledge and experience in modern, flexible work
structures increases. There are the employees, who generate with their (implicit)
knowledge new understandings and create competitive advantages for the enter-
prise using innovation [13, p. 1]. Thus, experience is increasingly recognized as
a special and important human resource [9, p. 4]. The holders of know-how are
predominantly older employees who play a special role regarding this aspect in
the innovation process. When knowledge contains, in particular, know-how,
potential and topicality, it guarantees thereby — especially for older employees —
a certain position of power, too.

This paper shows that education and the achieving of a knowledge-monopoly
represent a crucial competitive factor in the course of a working life. Furthermore,
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it asserts that the promotion of the professional-theoretical development of
knowledge as well as the development of a person’s own expertise grants a cru-
cial advantage for long-term job security.

In addition, it will be demonstrated that knowledge development does not
only give additional security to the worker. Businesses’ innovative potential can
be also strengthened to a large extent through staff having high-levels of know-
ledge. It is, however, necessary to attach great importance to the aspects of
knowledge, knowledge transfer and knowledge extension. Companies must, in
effect, place knowledge as the basis of any innovation in the centre of their ope-
rational activities.

1. Knowledge

1.1. About Knowledge

A generally valid definition of knowledge is something that has been dis-
cussed at great length. According to Brockhaus, knowledge is the ,.epitome of
knowledge and realizations in contrast to an assumption, opinion or a belief* [2].
Other sources describe knowledge as follows: , Knowledge is a set of insights
and experiences that are considered to be correct and true and thus it guides the
actions and thoughts of people* (Liebowitz et al., 1998). Other authors see
knowledge as ,, information that has been interpreted and processed in light of
a persons own experience, needs and biases " (Ernst & Young, 1996) [5, p. 14].
All definitions, however, assume one thing: knowledge alone does not possess
any value. Only in connection with people who possess it and combine it with
their previously-gained knowledge, experience and moral concepts, and develop
it further, does it acquire its importance and becomes the cornerstone of intel-
lectual/cognitive capital. Hence it follows that knowledge without the human
element reverts back to a pure information.

For a further understanding of knowledge, it is first of all necessary to explain
the connection between data, information, learning and knowledge.

,Data can be thought of as a set of discrete, objective, structured or unstruc-
tured facts existing in symbolic form as text, interpreted images or pre-processed
code that have not been interpreted” [5, p. 12]. Data is the raw material for in-
formation. If data is placed into a certain context, information develops, which
can be already used as decision means.

Learning finally means that we ourselves acquire capabilities which were un-
known to us before [15, p. 24]. Learning is, therefore, more than just the acqui-
sition of new facts.
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Figure 1 gives an overview of the relationships between data, information,
learning and knowledge. Thus, knowledge is shown as the end result of the
learning process.

Figurel

Relationships Between Data, Information, Learning and Knowledge

Source: [5, p. 17].

There are two kinds of knowledge. On the one hand, explicit knowledge — the
representable knowledge which can be well verbalized or visualized and is re-
corded in books, documents or data bases and is more or less easily accessible.

The second kind is facit knowledge. Tacit knowledge is dynamic, personal
knowledge which exists as behaviour, realizations, ideas, values, opinions and
experience ,,in people’s heads” [5, p. 14]. It can be described or documented,
therefore, only with difficulty. Tacit knowledge is the experience-based know-
ledge of workers which is not directly in the possession of a company and is
further developed on a daily basis and taken home every evening [13, p. 2].

As Figure 1 shows, knowledge is more than only the sum of all available
information. As structures are changed, so the knowledge itself changes. The
ever-increasing speed of change in our information society results, however, in
parts of the available knowledge rapidly aging.
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1.2. The Half-life of Knowledge2

According to an OECD study in 1998, the half-life of the applied knowledge
amounts only about 3.5 years in many areas of work. This means that in three to
four years only half of the today's knowledge has any topicality. During the
coming decade, around 80 per cent of the technological knowledge therefore
becomes supplemented, replaced or recognized as new (see Figure 2) [4, p. 3].

Figure 2
Half-Life of Knowledge
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The speed with which knowledge becomes obsolete varies from industry to
industry enormously. For important literary works the half-life amounts to many
centuries and normally forever regarding scientific principles. In the sector of the
information technology, there is general acceptance of a half-life of about one
year. Even knowledge gained at school keeps itself relatively fresh with an ap-
proximate 30-year half-life. Thus, a fifty-year old person can still use 50 per cent
of what was learnt, or he/she was able to do as a high school graduate [8, p. 1].
The consequence for an employed person is to re-consider his/her attitude re-
garding any further training. Only through permanent training and purposeful
development of knowledge can someone acquire the ability for the fulfilment of
vocational requirements. On the basis of a forty-year period of employment, then

2 Half-life of knowledge: time in which the half of the knowledge becomes obsolete.
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up to a few decades ago the knowledge acquired from training programmes
could be used profitably almost up to retirement age without any special measu-
res for further training. Today, skills are already outdated to large degree after
just a few years.

The curves show the actuality of different knowledge types as a function of
the time. If these values are set, then, for example, the existing knowledge in the
computer technology will fall to approximately 10 per cent of today’s level
within the next 10 years.

1.3. Experience and Routine

Individual activity is the requirement for gaining experience. With these
actions one determines how far the learned knowledge deviates from real-life
experiences [6, p. 8]. It is worth while to analyse these inaccuracies and build
them into future actions. Thus, actions can be adapted and corrected to fit the
changing situation. Thus, in the simplest of cases a gradual optimisation of the
action occurs and the process becomes an ,.efficient routine”. This means that
actions are implemented without conscious thinking and a certain skill and
efficiency is acquired [9, p. 14]. Routine is a solidified experience which also
usually outlasts a change in a person’s position in the company or personnel
changes. In the case of routine, however, there is the hidden risk whereby exces-
sive adherence to proven ways results in an incrustation of structures which can
suffocate innovations that have just begun to be implemented.

Contained in the idea of a routine, based on the experience of daily life, it is
estimated that its meaning decreases within flexible work structures. This point
of view, however, puts the experience which has in turn become a routine into
the foreground and ignores the complex and multi-layered character of the expe-
rience concept. Experience has a broad view and differs from the restricted view-
point of the routine. Experience is made up of an accumulation of competencies
and abilities for a complete ,,action mode, with which all potential and resources
of human work capabilities are used. Particularly those which have no more
place in an employer-employee relationship affected by rationality, predictability
and planning, i. e. sensual physical perception ability, intuitive-feeling recogni-
tion, associative thinking, as well as feeling for organizational and social rela-
tionships in the company* [9, p. 16].

It is important to emphasize that experience represents less a contrast than
rather an addition to the theoretical specialized knowledge. Experience-based
knowledge bundles personal abilities (which go beyond just the specialist skills)
and facilitates in a considerable way the conversion and application of speciali-
zed theoretical knowledge.



112

2. Knowledge and Experience — Changing Factors

A large share of the added value of technology businesses is based not on
products but on the knowledge of the persons employed, their experiences and
their creativity [14, p. 1]. In the foreground, therefore, is not only the explicit
knowledge stored in data bases or libraries but also the tacit knowledge of the
workers. It is important for an enterprise to find in all operational processes
a balance between technical knowledge and know-how. This presupposes that it
develops concepts of knowledge formation. :

The specialized theoretical knowledge acquired during training constantly
loses topicality due to its half-life. Only with large efforts in the sector of know-
ledge development can the loss be totally or partly compensated. A study carried
out in nine industrial countries shows that less than half of the population takes
part in further education and training programmes [4, p. 3]. The success of these
programmes is difficult to estimate and often it depends on peripheral considera-
tions, which are difficult to influence, such as group composition.

Equally, just as the theoretical knowledge decreases in the course of the work-
ing life, a worker increases his/her know-how. Experience increasingly affects
technical as well as personal and social competences. Here, organizations can
intervene steering and promoting the development of know-how. These capabili-
ties and knowledge become strategically important proficiencies for a company,
if requirements increases at product, customer or organisational levels.

2.1. Formation of a Personal Unique Selling Proposition (USP)

Research results clearly show that innovation ability and performance depend
only slightly on the biological age. A far greater influence is life experience as
well as vocational and occupation processes. Older employees are also not an
obstacle to innovation if they have adapted their specialized theoretical know-
ledge accordingly during their years of employment, and gained experience from
innovations introduced during this time. Companies use the know-how of their
workforce especially for estimating process assurance. This is particularly so if the
theoretical knowledge is no longer of any help and, regarding process and opera-
ting procedures, knowledge and abilities are required [12, p. 4]. With this, experien-
ce-based knowledge should not be understood in the sense of a mostly innova-
tion-hostile routine. Routine means quasi-automated actions which are implemen-
ted without conscious thinking whereby active and creative substances are miss-
ing. In order to work against the misinterpretation of each person’s know-how, it
lies in the hands of each individual worker to communicate the existence of special
empirical values (tacit knowledge) and to formulate it as a personal USP.
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Although up-to-date knowledge becomes outdated very quickly, the readiness:
of employees to take advantage of training programmes is not very apparent.
According to the already mentioned OECD investigation involving nine indus-
trially developed countries, it was indicated that after the education only 40 per
cent to 50% of the employees participated in further training schemes [11]. The
results prove that the willingness to take part in further training after the age of
40 drastically diminishes and up to the age of 60, sinks to a value under twenty
per cent (see Figure 3). In so doing, many employees deprive themselves of a sub-
stantial part of their employability — employability in this case refers to the abili-
ty of the employee to fulfil the requirements of the job. A reduction in the ability
to do a job also means the partial loss of personal freedom and independence.

Figure 3
Education and Training Over the Life-Span (non-weighted mean form nine countries)
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In the medium-to-long term, a complete overhaul of the training culture is
necessary. Learn-and-Earn could be the slogan, which could give a new stimu-
lus to the training dimension. Continuous learning will become an integral part
in people’s lives as well as that of an organization.
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2.2. The Necessity for Knowledge Extension

A trend to a knowledge society is clearly recognizable. Work activities and
work requirements are undergoing increasingly faster changes similar to those in
technical and economic areas. Knowledge has proven itself over the past few
years to be the central characteristic of both a company’s and individual’s com-
petitiveness and ability to survive in an economic environment. The importance
of knowledge has clearly increased in all spheres of human interaction [1].
Permanent vocational further training is necessary more than ever before in order
to meet the requirements of the workplace and to guarantee the job-acquisition
chances of each individual during his/her entire working life. It is important that
preventive measures are implemented i.e. ahead of time. The qualification proc-
ess should be arranged in such a way that the achievement potential of the em-
ployee can be maintained throughout the entire working life, thus working to
a large extent against qualifications becoming outdated [12, p. 7].

The necessity to learn exists not only for the individual within an orgamzatxon
but also for the organization itself. Many businesses do not know how they can re-
place the existing explicit (documented) knowledge by new and up-to-date know-
ledge, which is present as tacit knowledge in the heads of its workers. The new
production factor knowledge is managed just as other factors of production are do-
ne. This means that companies must begin to operate systematic knowledge mana-
gement and the activities should not only be limited to explicit knowledge. Rather,
the core task essentially consists of the transfer of tacit knowledge to explicit
knowledge thus making it generally accessible and available for the organization.

Basically, management in this context is not really an adequate term, since
knowledge doesn’t allow itself to be managed. 1t applies, however, in creating
circumstances and basic conditions in which this knowledge can best develop.
The task is now to convince the workers of the necessity for knowledge exten-
sion across the whole organization by knowledge sharing and to persuade them
to actively take part. It is fair to say it is crucial that the workers recognize the
fact that knowledge sharing can also make their own jobs easier and increase
personal success. Consequently, the transfer of knowledge must not be depicted
as a one-way street but, instead, offers each individual the possibility to benefit
from the knowledge of others and using this knowledge in new ways and thus
enriching the person’s own know-how and expertise.

2.3. Generation of Experience-Based Knowledge

An experienced person has a much broader view of things, is also aware of
connected areas and has a larger overview of the interaction of different sub-pro-
cesses. This presupposes that he/she has had sufficient opportunity beforehand to
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have experienced different points of view and taken the opportunity to analyse
the consequences argue [6, p. 13]. Experience-based competencies enables a per-
son to proceed integrally and the individual acquires a very special ability to act
on his/her own account through the contribution of the person’s own subjectivity
[9, p. 22].

Know-how — usually developed over a long period and very closely con-
nected with the personality of the individual — cannot be precisely formalized
and communicated. In its complexity, it can accept a technical dimension as
a competence (know-how) which is difficult to document, or a cognitive dimen-
sion in the form of a mental model [17, p. 5]. If it is to be passed on to someone,
the entire context must be transferred by observation and imitation. Therefore,
know-how (explicit knowledge) cannot be transferred directly. It can only be
diffused over a longer period [3, p. 6].

Thus, tacit knowledge is presented as deeply personal individual knowledge
which is not reproducible in its whole complexity. However, it can be partially
acquired by observing, copying, learning-by-doing and so on.

In empirical investigations it could be proved that more and more work situa-
tions occur where, due to their complexity, uncertainty and indeterminacy, the
recourse to specialist knowledge is no longer systematic. Non-technical qualifi-
cations are required in order to be able to react flexibly to constantly changing
situations. Essential deciding factors of this qualification type are contained in
the competencies for experience-led and subjective work practices. Experience-
based expertise enables employees to take a holistic approach [9, p. 22]. There-
fore, it is of primary importance for an enterprise to ensure that the experience-
-based knowledge of its workers is accessible and transparent for others.

The transfer of tacit knowledge to other persons becomes difficult. Since each
content of a message is based on earlier experience, it cannot be guaranteed that
the receiver accepts the message in the way it was originally meant [5, p. 15].
Often, existing ambiguity of terms can lead likewise to the fact that the transfer
of tacit knowledge to explicit knowledge is beset with errors.

Based on the distinction between explicit knowledge and tacit knowledge,
I. Nonaka and H. Takeuchi derived four basic patterns for creating knowledge.
This model is often referred to as the SECI-Model [10].

Socialisation

In the socialisation process, one person shares his/her tacit knowledge with
another person whereby ideas or images are transferred directly to colleagues
without using language through observation, imitation, practice and shared
experience.
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Externalisation

In the process of externalisation, tacit knowledge articulates into explicit con-
cepts which can be communicated to other members of the organisation. Tacit
knowledge takes the shape of concepts, hypotheses, analogies etc. which are
expressed using language. Because the expressions are not always adequate,
numerous deviations can arise. According to Nonaka & Takeuchi, externalisa-
tion is the central mode of knowledge conversion.

Combination

Combination is the process of systematisation or standardisation of concepts
into a knowledge system such as by adding the new knowledge into the compa-
nies’ manuals and workbooks.

Internalisation

Internalisation is the process of embodying explicit knowledge into tacit
knowledge. As soon as new explicit knowledge is shared with others, other em-
ployees begin to internalise this new knowledge and to extend in such a way
their own tacit knowledge.

The knowledge creation according to the SECI-Model is a continuous, never
ending process where the different modes on knowledge conversation interact
(see [10]).

Figure 4
Nonaka-Takeuchi Learning Cycle (SECI-model)
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The innovation, i. e. the generation and using of knowledge, refers to the socia-
lisation and externalisation steps. However, individuals usually have little interest
on passing their knowledge since this equals a power loss in certain way and they
would rather use their knowledge at a time, which is advantageous for their career.

Apart from the willingness on the part of the workers to transfer knowledge,
there is an additional need for an appropriate environment which offers sufficient
opportunity for the interchange. With the increase in tele-working, however,
many possibilities for personal contact will be lost and it is a challenge for the
operational management of knowledge to re-establish these links.

According to SECI model, humans also move firmly into a central position as
knowledge holders. Therefore, it is becoming increasingly more importantly for
companies to organize knowledge and knowledge production systematically and
methodically. Each enterprise wants to ensure that a maximum of each worker’s
know-how is available and accessible for others in the organization. On the other
hand, the individual is keen to obtain as high a level as possible of tacit knowled-
ge and from these different goals a process can develop which wins increasingly
in dynamics and further promotes the structure of a knowledge basis in the en-
terprise. In such a way, knowledge management becomes a core function within
the business itself.

However, the conversion is not without problems because the development of
know-how presupposes that situations are created in which the existing knowl-
edge is extended though new combinations. Inevitably, experienced workers are
often moved from a function they perform extremely well and entrusted with
new tasks. This situation can cause a loss of know-how if the organization has
not succeeded in making the existing knowledge transparent and accessible be-
forehand. In this case, it is a challenge for the management to-find and imple-
ment a meaningful compromise.

Conclusion

Know-how, a qualification culture as well as work-accompanied learning
have become strategic competitive requirements for enterprises as well as for the
employees. For many this situation is a new challenge and a change of thinking
is necessary from both businesses and employees. Increasing demands are made
on a workforce to perform in a more business-oriented manner and adapt them-
selves — their abilities — to the permanently changing requirements of the work-
place through qualifications gained from appropriate training programmes.
A special importance is attached to the sustaining of the innovative ability by
way of flexibility.
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Through the individual planning of the professional process in which the
receiving of the latest knowledge is taken into consideration, an individual’s
personal competitive advantages in the job market can be established. A skilful
combination of theoretical basic knowledge attained in education, job-related
theoretical further education and know-how acquired on the job create unique
competitive advantages particularly for the older members of the workforce due
to their experience. In this sense, an individual worker carries out a process to
improve his/her personal competitive ability — more or less a personal innovation
process.

This opens up interesting vocational perspectives for the holders of the know-
-how in that they are also the holders of the experience-based knowledge.
The value of these workers for the enterprise increases and, additionally, the
chances in the external job market increase with the development of these core
and key competencies. For the older and more experienced workers, too, new
career chances are available. Nevertheless, a permanent qualification initiative is
necessary in which an employee must participate actively even if he/she has not
initiated it.

The innovative behaviour of an enterprise increasingly falls back on the theo-
ries of knowledge-based management but, at the same time, it is important that
not only general accessible explicit knowledge and its distribution are the focus
of attention. Rather, basic conditions and processes must be created, as the
know-how the staff possesses can be documented, systemized and be made
accessible and usable for others. Alongside of this, sufficient time for exchange,
thinking and learning should be allocated and, at the same, each enterprise must
co-ordinate the proposed methods and systems with the special operational
situation.
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TACIT KNOWLEDGE (IMPLICITNE ZNALOSTI) VINOVACNOM PROCESE
Georg HAINDL

Pre mnohé organizané zmeny v poslednych rokoch bola charakteristicka tendencia
zniZovat’ pocet zamestnancov. Najmé star$i pracovnici sa pokladali za prekazku zmien
spojenych s technickym pokrokom a nedala sa im moznost’ podiel'at’ sa na inovaciach.
Zaroven si ale firmy uvedomuju skutocnost’, ze velka cast’ operativneho know-how,
ktoré je vel'mi ddlezité pre prakticku realizaciu inovécii, sa s odchodom star$ich pracov-
nikov stratila. Viedlo to k tomu, Ze rozvoj znalosti, a najmé znalosti zaloZzenych na sku-
senostiach, ziskal v organizéciach nové postavenie. Mnohé podniky si nutené venovat
ovel’a viac pozornosti rozvoju ich znalostného kapitalu.

Osobitne to plati v podnikoch v oblasti informaénych technoldgii alebo v odvetvi
pocitaov. Polcas odbornych znalosti vtychto odvetviach je niZ§i ako pdt' rokov
a znalosti vel'mi rychlo zastaravaju.

Pokial’ ide o moZnost’ prenosu znalosti, mozno rozliSovat’ dva typy znalosti: explicit-
né znalosti — su to znalosti ulozené v knihach a databazach a si prenosné; implicitné
znalosti v8ak existuji v mysli Pudi aje ich tazko opisat’, alebo sa nedajui opisat’ vobec.
Preniest’ z jednej osoby na druhtl ich moZno iba vzajomnou interakciou.

Pre firmy je vel'mi dolezita vyvazenost’ medzi teoretickymi $pecializovanymi znalos-
tami (explicitné znalosti) a know-how (implicitné znalosti). Kym teoretické znalosti
mozno ,kupit* tak, Ze sa prijma mladi, teoreticky dobre pripraveni zamestnanci, impli-
citné znalosti, zaloZené na skusenostiach, sa musia odhalit’, klasifikovat’, systematizovat’
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a urobif’ pristupnymi pre inych. Tieto znalosti zaloZené na skusenostiach nemozno sto-
tozriovat’ s rutinou, ktora nielenZe nepodporuje proces zmien, ale ich brzdi. Skusenosti
zahriaja cely rad kompetencii a schopnosti pre komplexnu €innost’. Know-how nemozno
vyrobit, jeho vyvoj si vyzaduje dlh3i ¢as.

Vysledky vyskumu ukazujui, Ze inovaéna schopnost’ a pracovna vykonnost’ iba malo
zavisia od biologického veku Eloveka. Pracovnik, ktory svoje teoretické znalosti prispo-
sobuje v priebehu celoZivotnej aktivity tak, Ze sa zUcastiiuje rozlicnych tréningovych
kurzov a adaptuje sa na existujice potreby, venuje pozornost osvojeniu know-how,
vlastne rozvija svoje osobné USP (Unique Selling Proposition — jedineénii schopnost’
predat’ svoju pracu). To mu poskytuje nielen konkurenéntt vyhodu na trhu préce, ale je aj
zékladom ur€itej vysadnej pozicie jednotlivca vo firme. Preto star§i zamestnanci, Ktori
svoje know-how rozvijali v priebehu rokov, stdvaji sa nevyhnutnym prvkom v inovaé-
nom procese.

Inovacné spravanie podnikov sa Coraz viac opiera o tedriu manazmentu znalosti.
Cielom tychto podnikov okrem iného je urobit know-how pracovnikov transparentny
a pristupny tak, aby ho mohli vyuZivat' aj ini. Transfer implicitnych znalosti na iné osoby
je vsak velmi tazky. Na opisanie transferu takychto znalosti sa ¢asto pouziva znamy
model SECI, ktory zahrfia $tyri fizy. No st4va sa aj to, Ze jednotlivci ¢asto nemaju zau-
jem preniest’ svoje znalosti na inych achct ich vyuzivat iba sami v zdujme vlastnej
kariéry.

Ak to mdme zhrnut, moZno povedat, Ze znalosti maja vel’ky vyznam pre konkurenc-
ni schopnost’ tak jednotlivca, ako aj firmy. Tvorba znalosti si vyZaduje znaéné usilie
oboch stran. Jednotlivec sa snazi neustdle vytvarat nové implicitné znalosti, kym firma
sa usiluje urobit’ implicitné znalosti pracovnikov pristupnymi pre inych. Z tychto roz-
dielnych pozicii sa moze odvijat’ proces, ktorého dynamika sa ¢oraz viac zvySuje a ktory
podnikom poméha neustale rozvijat’ nové znalosti. Podporovat’ a zabezpecovat’ plynuly
priebeh tohto procesu je vyzvou, s ktorou sa manazment musi vyrovnat,, ak chce udrzat’

svoju inovaént schopnost.



