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Abstract. Although plenty of scientists have researched the theoretical and practical problems of assessing 
organization’s knowledge potential for a few decades, a unified and single methodology of assessment has 
not been accepted. The outcome of our research is the original concept for determining knowledge poten-
tial, essentially based on new principles. An assessment of the factors making a real impact helped in 
building a model including such components as employee’s knowledge potential, knowledge potential 
synergy, and organization’s external medium. The quantitative specifications of the above introduced 
components have been prepared. Practical application of the model has been researched by an ex-
periment. 
Keywords: organization, employees, knowledge potential, quantitative assessment, model. 

 

1. Introduction 
All human activities are based on the application 
of individualized and group knowledge. Both or-
ganizations and governments make huge in-
vestments into creating intellectual power plat-
forms. As a result of these processes, society has 
stepped into a new stage of its development, char-
acterized by the formation of knowledge networks 
that are complex in structure and different in level 
(Castell 2000). A need to conceptualize the human 
knowledge potential has arisen in such a society. 
In the 20th century, this potential has been ac-
knowledged to be the most important resource de-
termining the success of people and organizations, 
the effectiveness of investment, the development 
of economy and even the power of states. Media 
as well as research abundantly employ the con-
cepts of knowledge society, knowledge economy 
and the like, inviting to allocate more resources for 
the development of knowledge economy and 
knowledge itself. Knowledge is taken as a crite-
rion in comparing and prioritizing employees, or-
ganizations, and states. 

It is self-explanatory that in order to develop 
something in a certain direction and assertiveness, 
it is first necessary to be able to measure, evaluate 
or calculate that something. However, professional 
as well as scientific literature is very limited in 
analyzing this aspect of the object of knowledge. 
On the other hand, quite a few scientific papers 
and other larger publications explore various as-
pects of knowledge management.  

This gap in the area of knowledge manage-
ment, as seen against the present day challenges, 
has encouraged the authors to conduct research 

which aims to summarize the results of the work 
of other authors and prepare a model for knowl-
edge potential assessment on the organizational 
level. 
2. Suggested model for organization’s knowl-
edge potential assessment 
The expansion of humanity is oriented to the sys-
tems based on knowledge and the latest tech-
nologies. Some published works assessed knowl-
edge of organizations and employees and re-
searched the use of knowledge potential by the 
organization. However, the exact quantitative ad-
aptation of models for assessment of organiza-
tion’s knowledge potential has not been devel-
oped. According to Drucker (1969), Bell (1973), 
Toffler (1980), Bivainis (1991), Nonaka, Takeuchi 
(1995), Kim (1999) and Armstrong, Foley (2003) 
the need for such investigations is caused by 
changing social structure. The only way of keep-
ing the balance of growing variety and leveling the 
differences between organization’s interests is a 
constant accumulation of knowledge potential. 
Therefore, the need for having a method of manag-
ing knowledge potential appears. The present 
methods for evaluating the knowledge potential of 
organizations and the application of those methods 
do not satisfy today’s needs. Even the knowledge 
potential assessment models presented in the latest 
works of the world’s scientists contain essential 
drawbacks.  

First of all, qualitative methods of assessment 
prevail. The perception of subjective reality is 
considered the biggest drawback of qualitative 
methods.  
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Second, the analyzed factors and assessment 
models are distanced from an individual, the inter-
relations between individuals, and from the inte-
gration of those interrelations into the organiza-
tion.  

Third, synergy, as a significant component of 
the knowledge potential of an organization, has 
been under–researched, and its quantitative as-
sessment has not been developed.  

The analysis of scientific papers identifies 
numerous works which assess the competency and 
knowledge of organizations and employees, as 
well as analyze the knowledge management and 
application by organizations. The following works 
can be considered as more distinct in the area of 
knowledge management: Wissepsmanagement 
Forum organization’s  knowledge management 
process assessment guide (2003); assessment 
methods of jobs and office positions by Šileika et 
al. (2004); “Knowledge Measurement and Inter-
viewer Bias” by Fink (2005); organization’s 
knowledge culture creation and development 
model by Stan and Kandadi (2006); “Organ-
izational Competency Management” by Ley 
(2006); organization’s knowledge management 
model created by The Knowledge Company, Inc. 
(2006); organization’s knowledge assessment  

model by Jonhson (2007); and model of em-
ployee competences by Workitect, Inc. (2008). 

Therefore, assessing knowledge potential be-
comes vital in modern managing of an organiza-
tion. The outcome of our multi-year research is a 
model (Fig. 1) essentially based on an original 
concept, and consisting of the following parts:  
1) employee’s knowledge potential assessment;  
2) knowledge potential synergy assessment;  
3) organization’s external medium assessment. 

Firstly, it is aimed at creating a collective me-
dium where all employees are able to find the gaps 
that might be filled with their knowledge potential. 
Secondly, the synergy is created when employees 
interplay in the organization medium. Synergy 
arises not only when two complementary persons 
with different skills cooperate. Synergy arises 
when different types of knowledge are combined 
and we call it the synergy component of knowl-
edge potential. This part of knowledge potential is 
particularly hard to assess; however, it is the pri-
mary resource of the organization’s competitive 
advantage. Thirdly, the more effective external 
relations the organization can maintain, the more 
knowledge it is able to absorb into itself and dis-
seminate this knowledge within the organization 
via the internal relations. 

 

 
Fig. 1. Scheme of organization’s knowledge potential assessment 
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3. Employee’s knowledge potential assessment 
In assessing the knowledge potential of an em-
ployee as a member of an organization, it is neces-
sary to evaluate his actions in a certain complicated 
organization’s internal medium, which is common 
to all the employees. In our opinion, the main factor 
that reveals an employee‘s knowledge potential is 
the complexity of the work that the employee does. 
The more complex is the work, the greater know-
ledge potential is necessary to accomplish it.  

According to the International Labor Organi-
zation Geneva Scheme (1950), the complexity of 
the work is determined by evaluating the require-
ments for the specific job position, i.e., employee’s 
education, professional experience, and level of 
position. Employee’s education, professional ex-
perience, and level of position as important factors 
determining employee’s knowledge potential are 
analyzed by Bivainis, Drucker, Dubinas, Nonaka, 
Knowledge Company, Inc., World Bank, Stan, 
Šileika, etc. All these factors are detailed using 
quantitative methods in our earlier investigations 
(Bivainis et al. 2008).  

Education component of knowledge potential. 
Employee’s knowledge potential determined by the 
employee’s level of education can be calculated 
using Formula 1:  

∑
=

−+=
t

c
ccc hlpBV

1
1 )( [points],  (1) 
where, B – points for employee‘s highest acquired 
education; pc – points for employee‘s additionally acquired education in the level c; lc – points for employee‘s acquired education that enabled 
him/her to acquire additional education in the level 
c; hc – number of additionally acquired educations in the level c; t – number of educational levels. 

The basis of these calculations is the cumula-
tive vector (Table 1), based on the point distribu-
tion according to our calculations of educational 
levels. Under different conditions, the cumulative 
vector can be recalculated using our proposed me-
thodology.  

Occupational experience component of know-
ledge potential. Employee’s knowledge potential, 
determined by employee’s acquired education, can 
be calculated using Formula 2: 

[ ]100)1(log)1((log)1(log 404040 sbs2 dddV +−+++= ψ
[points],   (2) 
where, ds – employee‘s work experience in the sector; db – employee‘s overall work experience; ψ – relative importance of the overall work expe-
rience compared to the work experience in the sec-
tor. 

Table 1. Cumulative vector of the knowledge potential 
distribution according to the level of education 

Education Score 
1.1. No education 0 
1.2. Elementary education 12.18 
1.3. Basic education (10 grades) 22.97 
1.4. Secondary education 31.30 
1.5. Professional education 36.95 
1.6. Bachelor’s degree (obtained not from a 
University) 48.71 
1.7. Bachelor’s degree (obtained from a 
University) 67.7 
1.8. Masters degree 73.51 
1.9 Doctors’s degree 100.00 

Occupation level component of knowledge po-
tential. Employee’s knowledge potential, assessed 
from the employee’s position level, can be deter-
mined from Table 2. 
Table 2. Cumulative vector of the knowledge potential 
distribution according to the level of position  
Position level Professional group Points 

Non-
management 
employees 

1. Unqualified workers  9.09 
2. Qualified workers 18.18 
3. Administrative em-
ployees 27.27 
4. Specialists 36.36 
5. Senior specialists 45.45 

Lower level 
managerial 
staff 

6. Team manager 
54.55 

Lower middle 
level mana-
gerial staff 

7. Middle level division 
heads 63.64 

Upper middle 
level mana-
gerial staff 

8. Middle level managers 
of the central administra-
tion 72.73 

Highest level 
managerial 
staff 

9. Heads of territorial divi-
sions 81.82 
10. Highest level manag-
ers, responsible for specif-
ic important area of an 
organization’s activities 90.91 
11. Highest level manag-
ers, responsible for the 
overall activities of an 
organization 100.0 

Employee’s salary is quite a precise indicator 
of the employee’s ability to use his/her acquired 
knowledge potential. The salary also allows to 
quantitatively compare the knowledge potential of 
employees from different organizations. In Formu-
la 3, the employee’s knowledge potential is mul-
tiplied by the employee’s salary coefficient (ηi) (Formula 4), and the knowledge potential of all the 
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employees of l-organization (Podl) is determined according to Formula 5. 
∑
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where, λj –importance of factor j; Vij – points of factor j considering employee i; uv – average sala-ry (brutto) in the labor market; 0u  – employee‘s 
salary (brutto) in an organization; n – number of 
employees of an organization. 

In order to ascertain the importance of factors 
determining the knowledge potential of an em-
ployee, we conducted a research. The importance 
was evaluated applying the AHP (Analytic Hie-
rarchy Process) method (Saaty 1980). The evalua-
tion characteristics of factors by their importance, 
as determined by experts, are provided in Table 3. 
Table 3. Synthesized evaluation characteristics of 
factors by their importance  
Factors V1 V2 V3 λj 
V1 1.00 0.52 3.14 0.34113 
V2 2.14 1.00 4.29 0.54303 
V3 0.34 0.25 1.00 0.11584 

4. Knowledge potential synergy assessment 
In order to evaluate the synergy of knowledge po-
tential of an organization, it is first necessary to 
determine the amount of knowledge disseminated 
among the employees. Fragments of the formula 
for calculating the network power, as created by 
Smith (2001), were used to create the formula for 
calculating the disseminated amount of knowledge 
in organization. The determination of the amount 
of knowledge disseminated among the employees 
in the model is calculated from the average know-
ledge potential of an employee (kv) per one rela-tion:  

t

odl
v r

Pk =   ,   (6) 
where, rt – maximum amount of relations among the employees within an organization. 

Knowing what the average knowledge poten-
tial of an employee is per one relation, the second 
step is to determine the number of effective rela-
tions (re) that form among the employees of an 

organization. In large organizations, an N:N car-
dinal case is impossible. Because of the specifics 
of an organization‘s internal medium, the em-
ployees often do not have any opportunities to 
share their knowledge with the other employees. 
This limits the dissemination and multiplication of 
knowledge. The model presents two methods for 
determining the number of effective relations (re) among employees within an organization: 

I. Method based on theoretical norms. This 
method is based on norms accepted in a theory of 
management. For theoretical calculations, the 
norm of effective relations  rn=5. 
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where, ra – number of random relations. The number of random relations among em-
ployees within an organization is calculated as fol-
lows: 

)6(11 −


 −= n
n

ra .   (8) 
II. Method based on the analysis of organiza-

tion‘s structures. This method is based on the de-
tailed analysis of an organization‘s management 
structure, which determines the existing relations 
between the employees within a division, as well 
as relations between the employees from different 
divisions. The application of this method is de-
scribed in the empirical part of this article. 

Because the multiplicator law applies to 
knowledge (Smith 2001), the amount of dissemi-
nated knowledge is multiplied by the knowledge 
multiplicator. To determine the knowledge multip-
licator (m), the following factors are used:  

Norm of effective relations (rn). First of all, it is important to note that when there is a large 
number of employees, knowledge is not ex-
changed between each of the employees. When 
knowledge dissemination takes place among em-
ployees, the knowledge multiplicator depends on 
the number of effective relations maintained per 
one employee. The management theory indicates 
that the number of relations that can be main-
tained effectively by an employee is limited be-
cause upon expansion of the number of those re-
lations part of them become ineffective. 
Therefore, knowledge can be multiplied as many 
times as is physically possible. Scientific litera-
ture indicates that an employee can effectively 
maintain 4 to 6 relations, and this number is con-
sidered the norm. The amount of disseminated 
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knowledge (rekv) within an organization can be multiplied rn times.  
Compatibility of organizational structure. 

Concerted structure of an organization enables the 
employees to effectively receive, disseminate, and 
create knowledge. Whether an organization‘s 
structure is concerted or not is revealed by a very 
important characteristic of an organizational struc-
ture – subordination. The norm of subordination 
has been determined by a Lithuanian scientist 
Graičiūnas – a rational number of employees, sub-
ordinate to the manager is 4 to 6. Urwick (1943) 
points out that a manager cannot directly control 
the activities of more than 5 to 7 employees. In our 
opinion, there exists another characteristic, more 
precisely determining the compatibility of an or-
ganization, i.e., the average number of effective 
relations per one employee (rv), as the effective work of employees is no less important than that 
of managers. Determined norms (the model uses 
the results of the work of Graičiūnas) apply to both 
managers and employees, i. e., the norm of effec-
tive relations (rn) is equal to 4–6 relations. The average number of effective relations per one em-
ployee is calculated by dividing the number of ef-
fective relations by n/2 (because 2 employees par-
ticipate in one relation):       

n

rn
:rr e

ev

2
2
==   .  (9) 

Knowledge multiplicator changes with chang-
ing compatibility of the organization‘s structure. 
To evaluate the compatibility of the organizational 
structure, the compatibility coefficient (ms) of or-ganizational structure has been calculated: 
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Use of information technologies. Another fac-
tor stimulating the synergy of knowledge potential 
is the ability of the employees to apply informa-
tion technologies. Knowledge multiplication in-
creases with the use of information technologies, 
and without the use of information technologies 
the knowledge is disseminated less effectively, 
therefore multiplication does not occur. The coef-
ficient (mt) of the employees‘ ability to use infor-mation technologies is calculated as follows: 

β=
100
1

tm  ,   (11) 

where, β – the percentage of the organization‘s 
employees able to use the Internet. 

Size of an organization. The management 
theory says that the most effective organizations 
are those that have an optimal number of em-
ployees. Small organizations (2–3 people) may 
lack the variety of opinions, whereas in large or-
ganizations (more than 136 people) effective in-
terrelations are impossible and coordination is 
more complex (Jackson 2003). In the context of 
the synergy of knowledge potential, the size of an 
organization needs to be evaluated according to 
two aspects. First, the management structures of 
large organizations are often inflexible and not 
concerted.  In this respect, small organizations 
have an advantage: by having a small number of 
employees they can rationally manage them, 
therefore creating synergy due to which the or-
ganization is able to significantly increase its 
knowledge potential. Second, large organizations 
have a clear advantage due to their size. There is 
a number of factors common to large organiza-
tions, that promote knowledge potential synergy. 
Such factors are a wide variety of opinions, a 
wide network of qualified experts, large databas-
es of knowledge (e.g. libraries), good financial 
resources for installing state of the art systems of 
activity organization, advanced programs for em-
ployee education, creation of exceptionally high 
quality products, etc.  

Due to the above mentioned factors, favorable 
conditions for knowledge multiplication are estab-
lished. In order to evaluate the impact of the or-
ganization‘s size on knowledge multiplication, 
logarithmic function can be applied (its application 
is based on our research). The base of the loga-
rithm is the size of the organization (≥250 em-
ployees), according to the classification of enter-
prises as stated in the laws of the Republic of 
Lithuania.  

Therefore, the impact of the organization‘s 
size on knowledge multiplication is evaluated by a 
coefficient (mn): 

)(log 250 nmn = .  (12) 
To sum up, the knowledge multiplicator and 

the synergy of the knowledge potential of the or-
ganization‘s employees is calculated using formu-
las 13, 14, and 15, respectively. 

ntsn mmmrm = ,  (13) 
veosl kmrP = ,  (14) 

ventsnosl krmmmrP = .  (15) 
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After adding the knowledge potential of the l-
organization and the organization‘s knowledge 
potential arising from synergy, the result is ob-
tained using the following formula: 

ventsn
j

ijj
n

i
iol krmmmrVP += ∑∑
==

3

11
λη .  (16) 

5. Organization’s external medium assessment 
Closed organizations do not exist in the contempo-
rary society, therefore in assessing the organiza-
tion‘s knowledge potential it is important to inves-
tigate the influence of the external medium on the 
organization.  The more knowledge the external 
medium contains, the more effective external rela-
tions the organization can maintain within that 
medium.  The more effective external relations the 
organization maintains, the more knowledge the 
organization can absorb into itself, and dissemi-
nate that knowledge via internal relations within 
the organization. The knowledge potential of each 
organization has to be corrected by a coefficient 
(µz), the value of which depends on the knowledge economy index of the country in which the organi-
zation operates. 

v

z
z KEI

KEI=µ ,  (17) 
where, KEIz – knowledge economy index of the z country; KEIv – the average of the indices of the countries‘ knowledge economy. 

With respect to the level of the knowledge 
economy of the country in which the organization 
operates, the knowledge potential is corrected in 
the following way:   

zventsn
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ijjiol krmmmrVP µλη

1

3
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6. The method for determining the organiza-
tion‘s level of knowledge potential 
The method for determining the level of know-
ledge potential is necessary because the organiza-
tion‘s knowledge potential calculated by using 
Formula 18 is difficult to compare in an absolute 
value. It is important to evaluate the ratio of the 
organization‘s knowledge potential per employee, 
and according to this ratio categorize the organiza-
tions into those of very high, high, aver-age, low, 
and very low knowledge potential (Table 3). Such 
categorization of organizations is based on the 
analogy of categorizing enterprises according to 
the level of their technological development into 

those of very high, high, average, and low tech-
nological development, as described in scientific 
literature.  
Table 3. The scale for determining the organization‘s 
level of knowledge potential  

Index 
Organization’s know-
ledge potential per 

employee 
Very low knowledge potential ≤50 
Low knowledge potential (50–150] 
Average knowledge potential (150–300] 
High knowledge potential (300–500] 
Very high knowledge potential >500 

7. Empirical assessment of organization’s 
knowledge potential 
The organization chosen for evaluation is a con-
sulting company VEPROC Research and Consult-
ing, JSC (private joint stock company; further re-
ferred as VEPROC). During the evaluation, 
VEPROC team consisted of 15 experts in areas of 
economics, energetics, transportation, environ-
mental protection, construction engineering, archi-
tecture, and work safety. The majority of experts 
has a PhD degree or is in the process of obtaining 
one, teach in the country’s leading universities and 
colleges. The management structure of VEPROC 
is depicted in Figure 2. 

 
Fig. 2. VEPROC management structure 

On the basis of VEPROC accounting data, we 
determined the evaluations of the main factors 
(education, professional experience, level of posi-
tion) forming the knowledge potential of each em-
ployee, expressed in a point system. The know-
ledge potential of VEPROC employees was 
calculated to be Podl = 2077 (points).  According to our methodology, the amount of 
disseminated knowledge among employees was 
determined first. By using a method based on the 
organization‘s structural analysis, the number of 

4. Project development division (4) 

3. Accounting division (1)  

6. Construction engineering division (3)

1. Manager of the company (1) 

2. 
Pro

jec
t m

an
ag

ers
 (3

) 

5. Project administration division (3) 



J. Bivainis, R. Morkvėnas 

592 

effective relations at VEPROC divisions has been 
determined (Table 4). 
Table 4. The number of effective relations in VEPROC 
divisions (rp ) 
No Division n rp 
1 Company manager 1 0 
2 Project develop-

ment division  3 3 
3 Accounting division 1 0 
4 Project develop-

ment division 4 6 
5 Project administra-

tion division 3 3 
6 Construction engi-

neering division 3 3 
  Total 15 15 

After determining how many direct relations 
form among employees from different divisions, 
we performed a detailed analysis of the company‘s 
management structure, and analyzed the activity 
processes of VEPROC. According to the compa-
ny‘s management structure and the analysis of its 
activity processes (Fig. 2),  a matrix for identifying 
direct relations among VEPROC employees from 
different divisions Av (Table 5) and a matrix for calculating direct relations among VEPROC em-
ployees from different divisions Rv (Table 6) were created.  
Table 5. The matrix for identifying direct relations 
among VEPROC employees from different divisions 
(Av) 

 1 2 3 4 5 6 
1   1 1 0 0 0 
2 1   1 1 1 1 
3 1 1   0 1 0 
4 0 1 1   1 1 
5 0 1 1 1   1 
6 0 1 1 1 1  

Table 6. The matrix for calculating direct relations 
among VEPROC employees from different divisions 
(Rv) 

  1 2 3 4 5 6 
1  3 1 0 0 0 
2 3  3 4 3 3 
3 1 3  0 3 0 
4 1 4 0  4 4 
5 0 3 3 12  1 
6 0 3 0 12 9  

The number of direct relations among em-
ployees from different divisions rs (according to Table 6), the number of effective relations among 

employees (re), and the average knowledge poten-tial per one relation (kv) are calculated in the fol-lowing way:   

29
2
59

2
1 1

===

∑∑
= =

g

k

g

f
kf

s

r

r , re = rp+rs 

= 15+29 = 44, 78.19
105
2077

==vk [points]. 
In order to determine the knowledge multipli-

cator (m), the average number of relations per em-
ployee (rv), VEPROC management structure alignment coefficient (ms), coefficient of the appli-cation of VEPROC information technologies (mt), and company‘s size coefficient (mn) are calculated in the following way: 

86.5
15
442

=
⋅

=vr , 8532.0
86.5
5
==sm , 

1=tm ,  
mn = log250(15) = 0,49, m = 5·0.8532·0.49·1 = 2.1. 

Synergy of VEPROC knowledge potential 
(Posl) is calculated:  
Posl = 2.1·44·19,78 = 1819 [points]. 

For the evaluation of VEPROC external me-
dium, the level of Lithuania‘s knowledge potential 
coefficient was determined µz=1.49. The final VEPROC knowledge potential was 
calculated: 

580549.1)18192077( =⋅+=olP  [points]. 
The level of VEPROC knowledge potential 

was determined from calculating the average 
VEPROC knowledge potential per employee.  

Podv = 5805/15=387 [points] (high level of 
knowledge potential). 

8. Conclusions 
These are the innovative elements of our model, 
based on a new concept: 

1. A quantitative model for evaluating organ-
ization‘s knowledge potential has been created. Its 
content has been structurized using factors that 
have not been well-researched in the context of 
knowledge. A precise reduction of qualitative cha-
racteristics of factors and their interrelations (when 
making the analysis of the problem of integrating 
factors of different types and levels into one eval-
uation system) has been completed to obtain quan-
titative results. Because of this, the model can be 
easily applied to various kinds or organizations, 
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and can even be applied in evaluating organiza-
tions from different countries.  

2. The model contains a new set of factors 
and a new way of assessing an organization‘s 
knowledge potential in evaluating the employees‘ 
knowledge potential, knowledge potential synergy 
and organization‘s external medium. A link has 
been established between an employee‘s know-
ledge potential and the difficulty level of the na-
ture of work. An algorithm based on analytic cal-
culations has been created to evaluate an 
organization‘s knowledge potential synergy. 
Knowledge economy index from the World Bank 
knowledge assessment methodology was inte-
grated in order to assess the external medium of an 
organization.  

3. The problem of evaluating the synergy of 
an organization‘s knowledge potential has been 
solved, which until now has been only briefly dis-
cussed in scientific literature, where guess-based 
equations of synergy assessment were provided. In 
assessing an organization‘s knowledge potential 
synergy, the need to multiply the amount of know-
ledge dispersed by employees by the knowledge 
multiplicator has been proved. 

An empirical research of the model for eva-
luating the knowledge potential of a consulting 
company allows to make the following conclu-
sions regarding the practical application of the 
model:  

1. The calculations are objective because they 
are based on a clear set of factors that are inte-
grated into a single system, reliable data resources 
are used (organization‘s accounting and statistical 
data), model characteristics are flexibly applicable 
to the organizations being evaluated, and modern 
evaluation methodologies are applied.   

2. The expenditure acceptability criterion is 
satisfied, because the application of the model 
does not require the use of an irrational amount of 
time, human and financial resources. 

3. The results in a quantitative expression as 
well as transformed in a relative measure are relia-
ble and easy to compare.  The knowledge potential 
of VEPROC was determined to be 5805 [points], 
with an average of 387 [points] per employee. 
VEPROC has been determined to be an organiza-
tion with a high knowledge potential. 
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