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Abstract. Knowledge and the ability to transfer it effectively becomes a valuable skill, that goes beyond a 

particular business sector. In 2015 United Nations developed the 2030 Agenda for Sustainable Develop-

ment Goals (SDG), which emphasize global partnership and collaboration as some of the key criteria in 

order to achieve tangible results. Authors raise the hypothesis about a set of national level criteria, which 

help to forecast the level of European Union countries contribution to SDG. Research aims to evaluate EU 

countries’ potential to contribute to 17 SDG, by measuring the level of international knowledge transfer. 

Authors analyze scientific approaches to knowledge transfer, its measurement, match selected measure-

ment aspects with corresponding data from Global Competitiveness Index and rank EU countries by using 

TOPSIS multi-criteria decision making method.  
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1. Introduction 

Rapid internationalization is causing transfor-

mations in business, public and other sectors in 

multiple ways. It challenges to look for new sus-

tainable competitive advantages (Sheng et al., 

2013), that would remain valid despite the geo-

graphical boundaries. One of the resources that 

become critical in a global landscape is knowledge 

(Patriotta, Castellano, & Wright, 2013) and its ef-

fective transfer. Knowledge and its transfer play a 

vital role in building a company’s differentiation, 

increasing efficiency, creating a long-term business 

strategy (Tangaraja et al., 2016).  

While knowledge and its transfer are the ob-

ject of increasing importance in business and sci-

ence, it is often analysed from the perspective of a 

particular company, business sector or organization 

(Raudeliuniene & Szarucki, 2019). Nowadays con-

text suggests, knowledge transfer can be perceived 

from a broader, country level perspective. In order 

to bring knowledge transfer not only to a broader, 

but at the same time new perspective, it is linked 

with Sustainable Development Goals, which is a 

topic of increasing presence in a scientific context 

(Hogan et al., 2018; Galli et al., 2018; Fritz et al., 

2019; Xiao et al., 2018; Zimm, Sperling, & Busch, 

2018 if to mention only few). 

The Agenda for Sustainable Development 

Goals was developed by United Nations in 2015 as 

a plan of actions in areas “of critical importance for 

humanity and the planet”: people, planet, prosperi-

ty, peace and partnership (according to Sustainable 

Development Goals knowledge platform). SDGs 

strategy highlights collaboration and global part-

nership as key criteria in achieving 17 goals. 

Knowledge and its transfer are in the very nature of 

partnership and collaboration, so naturally, it might 

affect countries’ contribution to SDG. 

Authors raise the hypothesis: there is a set of 

particular national level criteria which help to fore-

cast and track the level of European Union coun-

tries contribution to SDG. This research aims to 

evaluate EU countries’ potential contribute to 17 

SDG, by measuring their level of international 

knowledge transfer. 

By examining this hypothesis, study aims to 

evaluate EU countries’ potential to contribute to 17 

SDG. Especially Goal 9 and Goal 17 which are the 

following:  

− Goal 9: “Build resilient infrastructure, 

promote inclusive and sustainable indus-

trialization and foster innovation”, by fo-

cusing on “quality, reliable, sustainable 

and resilient infrastructure”, promoting 

inclusive and sustainable industrialization, 

enhancing scientific research, upgrading 

technological capabilities, increasing ac-

cess to information and communications 

technology; 

− Goal 17: “Strengthen the means of im-

plementation and revitalize the global 
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partnership for sustainable development”, 

by focusing on finance, technology, ca-

pacity-building, trade and systemic-issues.  

The research object is a national level of in-

ternational knowledge transfer among EU coun-

tries. The purpose of the study is to rank European 

Union countries by their potential to transfer 

knowledge internationally. Tasks set for achieving 

the goal:  

1. To investigate scientific literature and 

identify different approaches to main 

stages, attributes, and types of measure-

ment of international knowledge transfer; 

2. To match identified measurement types 

with corresponding data from Global 

Competitiveness Index; 

3. To rank European Union countries by 

previously selected criteria.  

In this research multi-criteria decision making 

method, TOPSIS (Technique of order preference 

by similarity to ideal solution) is used. This study 

will contribute to existing theoretical knowledge in 

the knowledge transfer field. It can be used as one 

of the tools for EU countries to run a regular re-

view of their performance while reaching SDGs 

until 2030. 

The research is based only on selected scien-

tific articles and publicly available primary data. 

This research does not involve external experts and 

relies on the authors’ expertise.  

2. Theoretical framework of knowledge transfer 

Knowledge management, which consist of multiple 

stages, is a discipline emerging in scientific land-

scape (Raudeliūnienė, Davidavičienė, & Jakubav-

ičius, 2018). Knowledge transfer, as a one of the 

knowledge management stages, is a term broadly 

and differently described by various authors and is 

one of the usually studied knowledge management 

processes (Raudeliuniene & Szarucki, 2019).  

This study aims to identify and compare dif-

ferent scientific approaches to main stages, com-

mon attributes and elements of knowledge transfer. 

Theoretical analysis is continued with different 

scientific approaches to the measurement of know-

ledge transfer.  

The most generalized way to approach 

knowledge transfer is the transmission of messages 

or information from the source (interchangeably 

identified as a “sender”, “supplier”) to the recipient 

(interchangeably called “receiver”, “user”) (Szu-

lanski, Cappetta, & Jensen, 2004). However, even 

though knowledge transfer is a common research 

object, there is quite some confusion in the 

knowledge management literature (Tangaraja et al., 

2016). Knowledge transfer is sometimes labelled 

differently, and scientists should pay attention not 

to use the terms “knowledge transfer” and 

“knowledge sharing” interchangeably in order to 

avoid confusion. Tangaraja et al. (2016) explores 

differences between knowledge transfer and 

knowledge sharing (see Table 1) and identifies 

knowledge transfer as a more complex process that 

occurs in multiple levels (individual, group, prod-

uct line, etc.). 

Table 1. Differences between knowledge sharing and 

knowledge transfer. Based on Tangaraja et al. (2016) 

Concept Characteristics 

Knowledge 

sharing (KS) 

Is a critical stage in KT (using per-

sonalized strategy). Occurs at an indi-

vidual level (unidirectional sharing). 

People-to-people process. 

Knowledge 

transfer 

(KT) 

Involves great participation of source 

(sender who shares the knowledge) 

(using personalization strategy). Can 

occur at an individual level, as well as 

higher levels, such as group, product 

line, department or division and or-

ganization. More complex than KS. 

 

This study further focuses only on knowledge 

transfer, covering both tacit and explicit types of 

knowledge. Knowledge transfer, despite the core 

idea of information or message transition to anoth-

er unit, is described differently by different authors 

and highlights different aspects of KT (Table 2).  

At the very end of the XX century, KT was 

described as an “exchange” of knowledge (No-

beoka, 1995; Naboeka & Cusumano, 1997). The 

word itself suggests KT was perceived as a two-

way process, where each participating party both 

send and receive knowledge. With time KT defini-

tion changed, role of receiving party as well: from 

previously suggested idea of double role of each 

party, receiver later or is perceived only as a recip-

ient of transferred knowledge, without the need to 

transfer some information in return (Szulanski 

et al., 2004; Joshi et al., 2007). Recent scientific 

sources suggest KT is a “process” (Bagheri et al., 

2015) that consists of continuous interactions be-

tween actors. 

The role of knowledge transfer is changing, it 

is becoming a more integrated, seamless and natu-

ral process in different sectors. Knowledge transfer 

is changing from “on-off” to “always-on” process. 

The process of knowledge transfer consists of a set 

of actions (or “stages”).  
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Table 2. Knowledge transfer definitions 

Author Year Definition 

Nobeoka; 

Nobeoka 

and  

Cusumano 

1995; 

1997 

Exchange of knowledge 

through simultaneous and in-

tegrated management. 

Argote 1999 The process by which 

knowledge is deliberately 

moved across organizational 

boundaries to increase or lev-

erage a firm’s knowledge base. 

Szulanski 2003 A dyadic (direct) exchange 

between a source and a receiv-

ing unit involved in a transfer 

event. 

Szulanski  

et al. 

2004 Transmission of a message 

from a source to the recipient 

in a given context. 

Joshi, S. 

Sarker, and 

S. Sarker  

2007 Activities of exchanging ex-

plicit or tacit knowledge be-

tween two agents, during 

which one agent receives and 

applies the knowledge provid-

ed by the other agent. 

Peng, Dey, 

and Lahiri 

2014 The process through which the 

knowledge state of one actor is 

affected by that of another and 

the outcome is, knowledge is 

passed from the source to the 

destination. 

Bagheri, 

Kusters, and 

Trienekens 

2015 The process by which actors 

share knowledge among them-

selves through ongoing inter-

actions. 

 

The exact set of these actions is often com-

bined into a model, which varies by scientists and 

their interpretations, context or a sector. Frank and 

Duarte Ribeiro (2014) conduct an analysis to com-

pare 14 knowledge transfer models. The authors 

classified models into 5 phases. Models of this 

study, in addition to classical approaches to 

knowledge transfer, systematized in Appendix 1.  

This significant analysis of Frank and Duarte 

Ribeiro (2014) proves there are multiple approach-

es to knowledge transfer stages. However, there are 

few commonly identified stages of KT: knowledge 

awareness and acquisition, communication or 

transfer, knowledge application. Each stage has a 

unique function and can be affected by different 

internal and external factors. In addition, each 

stage can be measured in different ways. However, 

measurement is perceived as one of the most com-

plicated knowledge management activities due to 

its intangible nature (Chen et al., 2009 in Ragab 

and Arisha, 2013).  

Authors discuss knowledge measurement and 

often relate knowledge measurement with another 

concept – Intellectual Capital (Galbraith, 1969 in 

Ragab and Arisha, 2013). This term is described as 

a “knowledge, information, intellectual property, 

and experience that can be put to use to create 

wealth” (Ragab and Arisha, 2013). This perspec-

tive to knowledge measurement suggests a wider 

spectrum of approaches to its measurement. Ragab 

and Arisha (2013) present two organizational 

points of views to Intellectual Capital measure-

ment: 

1. Internal: this perspective described as ef-

forts to identify not yet realized 

knowledge assets inside the company, so 

that they could be utiliszd more effective-

ly.  

2. External: his perspective reflects the view 

that a company’s value consists of both – 

tangible and intangible assets, inspired by 

the gap between company’s book and 

market values. The authors identify three 

main approaches to measure Intellectual 

Capital while taking into account tangible 

and intangible assets: 1) Financial meth-

ods, IC methods and Performance meth-

ods. 

Wong et al. (2015) analyze tools and tech-

niques to knowledge management within two dec-

ades. Authors structured theoretical knowledge 

into eight knowledge management performance 

measurement tools and four techniques presented 

in Appendix 2. 

Wong et al. (2015) analysis shows the broad 

scope of ways to approach and measure knowledge 

management performance. However, despite the 

scientific evidence of knowledge management per-

formance is being a difficult object to measure, 

knowledge transfer is not anyhow easier. Know-

ledge transfer is a complex object to measure and 

there are no specific ways to do it, according to 

Nor Aziati, Juhana, and Nor Hazana (2014). Au-

thors identify that scholars tend to measure 

knowledge transfer by the outcome of its process 

or the input to the process (for example, dedicated 

budget, investment, etc.), but ignores the complexi-

ty of the process. Authors classified three ap-

proaches to knowledge transfer measurement: 

1. Changes at the recipient side: changes in 

the performance of recipient, changes in 

an existing knowledge base of the recipi-

ent, changes in knowledge that is collec-

tive.  

2. Outcome and process dimensions: out-

come dimension analyses KT from both 
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financial (project cost reduction, stake-

holder’s equity, number of patents, intel-

lectual property) and non-financial 

(amount of successful knowledge transfer 

engagements during a particular period of 

time, change in level of learning-by-doing 

knowledge, frequency of contact with the 

source of knowledge) point of view. 

3. Learning performance or learning capabil-

ities perspective: extent, speed, type and 

nature of knowledge that is perceived as 

“learned”.  

Authors based their study on collected insights 

on knowledge management performance measure-

ment and approaches on how to measure knowledge 

transfer and adapt it to the measurement of interna-

tional knowledge transfer level in EU.  

3. Research methodology  

Authors implement this study in four stages: 

1. Scientific literature analysis; 

2. Collection of insights regarding know-

ledge transfer measurement; 

3. Identification of key areas for data accu-

mulation for each EU country; 

4. Ranking of EU countries by using gath-

ered data and multi-criteria decision mak-

ing methodology.   

Stages 1 and 2 are covered in the first chapter 

led to Stage 3 and identification of three main areas 

for further research and data collection: 

1. Knowledge transfer input: activities meant 

to improve, empower and motivate 

knowledge transfer; 

2. Knowledge transfer outcome: result 

caused by knowledge transfer and trans-

ferred knowledge application. 

3. Learning performance/capabilities: level 

of various skillsets, which might cause 

higher knowledge of individuals and their 

willingness to transfer it.   

Identified areas are used for further analysis 

and matched with representing data from the Global 

Competitiveness Index (GCI), 2018 (Global Com-

petitiveness Report). This particular index is chosen 

over a few other considered options like “Global 

Innovation Index”, “World Happiness Report” and 

“Global Knowledge Index” due to its complexity 

and broad information scope. In addition, other con-

sidered indexes represented information, that over-

laps with the one presented in GCI. 

GCI is a global survey organized and con-

ducted by the World Economic Forum. It identifies 

key drivers of the long-term competitiveness of 

countries and works as an “economic compass” 

meant to help leaders to navigate in the light of the 

fourth industrial revolution. The index combines 

well-established criteria with the new ones that 

empower productivity and growth. In total 135 

countries are analyzed through twelve aspects: in-

stitutions; infrastructure; ICT adoption; macroeco-

nomic stability; health; skills; product market; la-

bor market; financial system; market size; business 

dynamism; and innovation capability. These as-

pects all together combine 98 indicators, derived 

from two sources: World Economic Forum’s Ex-

ecutive Opinion Survey and data from multiple 

international organizations.  

The authors matched previously identified 

knowledge transfer measurement types with the 

reflective criteria from the GCI (see Table 3). 

These criteria are matched with appropriate data 

for all European Union countries. 

Table 3. Type of knowledge transfer measurement and 

criteria that reflects it at the GCI 

Aspect of 

knowledge transfer 

internationalization 

measurement 

Criteria that reflects  

measurement type 

Knowledge transfer 

outcome  

Future orientation of  

government (1–7 (best) rank) 

International co-inventions  

(applications/million pop.) 

State of cluster development  

(1–7 (best) rank) 

Knowledge transfer 

input 

Quality of vocational training 

(1–7 (best) rank) 

Intellectual property protection 

(1–7 (best) rank) 

Learning perfor-

mance / capabilities 

Internet users (% pop.) 

Skill set of graduates  

(1–7 (best) rank) 

Digital skills among popula-

tion (1–7 (best) rank) 

Multi-stakeholder collabora-

tion (1–7 (best) rank) 

 

In Stage 4 authors used multi-criteria decision 

making methodology to use gathered data for EU 

countries ranking by the level of international 

knowledge transfer. Knowledge transfer is a ques-

tion of multi-criteria nature itself since it is influ-

enced by multiple internal and external aspects. 

This suggests a multi-criteria decision making 

method should be used. This study is based on 
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TOPSIS method (Technique of order preference by 

similarity to ideal solution) and analyzes quantita-

tive factors.  

TOPSIS methodology, invented by developed 

by Hwang and Yoon (1981), and is commonly 

used for problems, that involve multiple criteria in 

decision making (Hanine et al., 2016). This method 

compares a given set of alternatives by their geo-

metric distance between each alternative and ideal 

alternative as well as a negative alternative. The 

ideal alternative is the one that has the highest level 

of all considered attributes and negative alterna-

tive – the lowest values of attributes. TOPSIS 

method helps to identify the best alternative – with 

the smallest geometrical distance to ideal alterna-

tive and the longest distance to the negative alter-

native. TOPSIS method consists of six steps. 

Step 1: calculation of normalized ratings by 

using Euclidean normalization: 

2/normx x x=  ,            (1) 

where: x – primary value; normx  – normalized val-

ue. 

Step 2: calculation of weighted normalized 

ratings: 

    ij j ijv w r=  ; i = 1, 2, …, m; and j =1, 2,,…, n,  (2) 

where: ijv  – weighted normalised rating; jw  – weight 

of criteria,  ijr  – primary value. 

Step 3: identification of positive-ideal and 

negative-ideal solutions: 

 * * * * *
1 2,  ,  ,  ,  , j na v v v v=   =

( ) ( ) 1 2max | , min | | 1, ...,  ,i ij i ijv j J v j J i m  =  (3) 

 - - - - -
1 2,  ,  ,  ,  , j na v v v v=   =

, 

( ) ( ) 1 2max | , min | | 1, ...,  ,i ij i ijv j J v j J i m  =  (4) 

where: *a  – positive-ideal solution; −a  – positive-

negative solution. 

Step 4: calculation of Euclidean distance (sep-

aration) of each alternative from the ideal solutions 

are measured: 

* * 2–( ) ,i ij j
j

S v v= 

 (5) 

– – 2–( ) ,i ij j
j

S v v= 

    (6) 

where: iS −  – distance to positive-negative solution; 

*
iS  – distance to positive-ideal solution. 

Step 5: calculation of similarities to positive-

ideal solution: 

* – * –/ ( )i i i iC S S S= + ,        (7) 

Step 6: rank of preference order, all alterna-

tives are being ranked from best to worst or vice 

versa. 

The authors choose TOPSIS as the best meth-

od to achieve the aim of this study – to rank EU 

countries by the level of knowledge transfer inter-

nationalization. Since the issue itself is multi-

criteria by its very nature, this type of method will 

help to take into account important aspects, influ-

encing knowledge transfer internationalization. 

4. Research results  

Calculations were done according to the steps pre-

sented in the methodology part, Stage 4. Values 

gathered from GCI regarding each country were 

normalized, weighted by weights given for each 

criterion by experts – authors of article. Weights 

are presented in Table 4. 

Table 4. Criteria weights 

Selected criteria Weight 

Future orientation of government 0.09 

International co-inventions 0.12 

State of cluster development 0.11 

Quality of vocational training 0.08 

Intellectual property protection 0.09 

Internet users 0.13 

Skill set of graduates 0.09 

Digital skills among population 0.19 

Multi-stakeholder collaboration 0.1 

 

All calculations lead to the result – rank, 

which reflects level of knowledge transfer interna-

tionalization in 28 European Union countries  

(Table 5).  

Results indicate that TOP5 countries with the 

most established environment for international 

knowledge transfer are as follows: 

− Luxembourg; 

− Sweden; 

− Austria; 

− Denmark; 

− Finland. 
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Table 5. Knowledge transfer internationalization level 

by the country 

Rank Country Calculated value 

1 Luxembourg 0.91671 

2 Sweden 0.73697 

3 Austria 0,66987 

4 Denmark 0.64515 

5 Finland 0.64466 

6 Belgium 0.56934 

7 Netherlands 0.55938 

8 Germany 0.54742 

9 Ireland 0.49601 

10 United Kingdom 0.48758 

11 Estonia 0.38862 

12 France 0.35497 

13 Malta 0.30899 

14 Czechia 0.29413 

15 Latvia 0.26257 

16 Spain 0.26230 

17 Slovakia 0,26128 

18 Cyprus 0.24978 

19 Slovenia 0.23836 

20 Hungary 0.22989 

21 Lithuania 0,22866 

22 Portugal 0.22294 

23 Italy 0.20153 

24 Poland 0.18516 

25 Croatia 0.14842 

26 Romania 0.13864 

27 Bulgaria 0.12852 

28 Greece 0.12340 

 

These countries stood out in a GCI by the 

number of internet users, level of intellectual prop-

erty protection, level of digital skills, and level of 

the skill set of graduates. This suggests TOP5 

countries in the ranking have established and effec-

tive education system, there is also a significant 

level of digital literacy, which indicates the future 

orientation of these countries and their readiness to 

face internationalization challenges.  

Luxembourg, Sweden, Austria, Denmark and 

Finland could potentially provide a higher contri-

bution in reaching SDGs by 2030, especially Goal 

9 “Build resilient infrastructure, promote inclusive 

and sustainable industrialization and foster innova-

tion” and Goal 17 “Strengthen the means of im-

plementation and revitalize the global partnership 

for sustainable development”. Tangible interna-

tional contribution to SDGs is beneficial for both 

receivers of created benefits and its suppliers, since 

the life of receivers will be improved, and the in-

ternational reputation of suppliers will be in-

creased. 

Countries with the highest knowledge transfer 

internationalization level take high positions in 

GCI as well: Luxembourg – 19th place, Sweden – 

9th place, Austria – 22nd place, Denmark – 10th 

place and Finland – 11th place out of 140 coun-

tries. Such similarities in both rankings suggest 

these 5 countries have a more established financial 

system, pay attention to education and actual skills 

of the population, are focused on business dyna-

mism and innovation capability are more prepared 

for international knowledge transfer.  

The ranking also identifies countries with the 

least established international knowledge environ-

ment. These countries are as follows: 

− Poland; 

− Croatia; 

− Romania; 

− Bulgaria; 

− Greece.  

Countries that appear at the last five positions 

in the ranking have a significantly lower level of 

international co-invention, low amount of internet 

users, a low state of cluster development and low 

future orientation of government. Result suggests, 

these countries pay not enough attention to interna-

tional collaboration and in general, are not enough 

oriented into changing the needs of business envi-

ronment and lacks behind in an international land-

scape.  

According to this rank and its potential rela-

tionship with the achievement of SDGs in 2030, 

Poland, Croatia, Romania, Bulgaria and Greece at 

this moment provides lower contribution. This re-

sult suggests a low interest in international collabo-

ration and “global partnership” as key elements in 

reaching SDGs. 

These particular countries are also ranked 

lower in GCI compared with other EU countries: 

Poland – 37th place, Croatia – 68th place, Romania 

– 52nd place, Bulgaria – 51st place and Greece – 

57th place out of 140 countries. Even though these 

five countries are ranked in the first part of the 

GDI, they take place some of the lowest positions 

among EU countries.  

The rank highlights countries with the highest 

and the lowest level of internationalization of 

knowledge transfer. At the same time, it emphasiz-

es countries’ future orientation and level of atten-

tion paid to the challenges of the modern business 

landscape. The ranking proves the hypothesis of 

the study: European Union countries with a higher 

focus on national factors like infrastructure, educa-

tion, business intelligence and others, develop a 
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higher level of international knowledge transfer 

and can deliver tangible contribution in achieving 

SDGs by 2030. 

5. Conclusions  

The authors investigated scientific literature and 

identified different approaches to knowledge trans-

fer. The very essence of knowledge transfer was 

analyzed as well as the transformation of its defini-

tion within a time. Classical approaches to 

knowledge transfer highlight the idea of the “ex-

change” of information, meaning knowledge sup-

plier is at the same time a receiver of knowledge 

provided by another actor. Modern approaches 

suggest knowledge transfer is rather an “ongoing 

process”, with no clear start and end. Authors col-

lected insights regarding the internationalization of 

knowledge transfer measurement and focused on 

classical approaches which highlight the im-

portance of outcomes (what tangible value was 

created) and inputs on international knowledge 

transfer (training, tools, etc.) as well as learning 

performance.  

Authors matched insights regarding the meas-

urement of internationalization knowledge transfer 

with particular criteria and values reflecting them 

on the national level of each country of EU. Data 

was taken from the Global Competitiveness Index 

2018. Nine criteria were chosen: three that repre-

sent knowledge transfer outcome (future orienta-

tion of government, international co-invention, 

state of cluster development), two that represent 

knowledge transfer input (quality of vocational 

training and intellectual property protection) and 

four criteria that indicates learning performance 

(internet users, the skill set of graduates, digital 

skills among the population, multi-stakeholder col-

laboration). The choice of these criteria is based on 

scientific literature and the authors’ expertise.  

The ranking of EU countries by the level of 

internationalization of knowledge transfer was 

done using TOPSIS method. Rank highlights Lux-

embourg, Sweden, Austria, Denmark and Finland 

as the TOP5 countries, and Poland, Croatia, Ro-

mania, Bulgaria and Greece as the last 5 countries 

in the rank. Authors suggest TOP5 countries from 

the ranking could provide a higher contribution in 

achieving SDGs, especially Goal 9 and Goal 17. 

Results also suggest countries with a higher inter-

est in “global partnership”. The results of this rank 

and GCI were compared and relevant similarities 

were found – countries ranked at the top of GCI 

also share high positions in the ranking of interna-

tionalization of knowledge transfer and vice versa.  

This study contributes to existing theoretical 

knowledge in the knowledge management and 

knowledge transfer field, suggest a new approach 

to knowledge transfer analysis. Authors analyze 

knowledge transfer not by its role in the particular 

business sector but look at the subject from a 

broader perspective and analyze it at the interna-

tional level, while linking knowledge transfer with 

a contribution to Sustainable Development Goals.  

This study provides practical value and can be 

used as one of the tools for governments of Euro-

pean Union countries to forecast potential contri-

bution to SDG level and run regular reviews of 

their performance, which are expected and recom-

mended by the United Nations.  

Research has its limitations that can be solved 

by involving external experts in a future research. 

External experts could potentially suggest addi-

tional, more precise criteria and provide deeper 

knowledge regarding the weights, given to selected 

criteria.  

While this study analysed all EU countries, 

future research can focus on particular set of coun-

tries, in example Baltic region, Nordic region or 

South Europe, in more depth and follow their year-

ly performance, analyse and suggest ways to in-

crease national or regional contribution to SDG. 
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APPENDIX 

Appendix 1. Knowledge transfer phases and matching stages. Based on Frank and Duarte Ribeiro (2014) 

Phase 0: knowledge generation in the source 

Stages Authors and dates 

Knowledge production; Individual’s knowledge pro-

duction; Intra-project learning; Enlargement of an 

individual’s knowledge; Sharing tacit knowledge; 

Storage 

Markus, 2001; Alavi and Leidner, 2001; Bartezzaghi 

et al., 1997, Boer et al., 2001; Nonaka, 1994; Cartile and 

Rebentish, 2003 

Phase 1: knowledge identification 

Stages Authors and dates 

Awareness; Association; Acquisition; Capturing and 

documenting; Storage; Abstraction; Acquiring; Initia-

tion; Retrieval; Generative variation 

Trott et al., 1995, Major and Cordey-Hayes, 2000, Li-

yanage et al., 2009; Marsh and Stock, 2003; Gilbert and 

Cordey-Hayes, 1996; Markus, 2001; Alavi and Leidner, 

2001; Bartezzaghi et al., 1997; Boer et al., 2001; Szulan-

ski, 2000; Abou-Zeid, 2005; Carlile and Rebentisch, 

2003; Zollo and Winter, 2002 

Phase 2: knowledge processing 

Stages Authors and dates 

Collection; Summarisation / Association; Translation 

/ Interpretation; Packaging knowledge; Acquisition; 

Transformation; Association; Organisation and re-

trieval; Embodiment; Conceptualisation; Implementa-

tion; Transformation; Internal selection; Interrelation 

Major and Cordey-Hayes, 2000; Markus, 2001; Liyanage 

et al., 2009; Alavi and Leidner, 2001; Bartezzaghi et al., 

1997; Nonaka, 1994; Szulanski, 2000; Carlile and Re-

bentisch, 2003; Zollo and Winter, 2002; Abou-Zeid, 

2005 

Phase 3: knowledge dissemination 

Stages Authors and dates 

Communication; Distribution; Distributing 

knowledge; Transfer, transfering; Dissemination; 

Replication 

Trott et al., 199; Gilbert and Cordey-Hayes, 1996; Marsh 

and Stock, 2003; Markus, 2001; Alavi and Leidner, 

2001; Boer et al., 2001; Bartezzaghi et al., 1997; Zollo 

and Winter, 2002 

Phase 4: knowledge applying in the recipient 

Stages Authors and dates 

Assimilation; Interpretation; Retention; Application; 

Commitment; Reusing knowledge; Crystallization 

and justification; Networking knowledge; Ramp-up 

(being using); Integration; Acceptance; Retention; 

Implementation; Internalization 

Trott et al., 1995; Major and Cordey-Hayes, 2000; Marsh 

and Stock, 2003; Liyanage et al., 2009, Alavi and 

Leidner, 2001, Bartezzaghi et al., 1997, Gilbert and 

Cordey-Hayes, 1996, Boer et al., 2001; Markus, 2001; 

Nonaka, 1994; Szulanski, 2000; Gilbert and Cordey-

Hayes, 1996; Zollo and Winter, 2002; Abou-Zeid, 2005 
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Appendix 2. Knowledge management performance  

Measurement tools Measurement techniques 

Intangible Assets Monitor (Sveiby, 1997): measure 

three categories of intangible assets such as individ-

ual competence, external structure and internal 

structure. Analytical Network Process or ANP (Saaty, 1996): is 

a more general form of the Analytical Hierarchy Pro-

cess (AHP) which is a popular method for multi-

criteria decision making (MCDM). ANP allows the 

ability to model more complex and dynamic environ-

ments that are more evident at strategic planning lev-

els. 

Skandia Navigator (Edvinsson, 1997): evaluates soft 

assets of organization and focuses on five areas – 

financial, human aspect, renewal and development, 

customer and process. 

Tobin’s q Ratio (Tobin, 1998): defined as the capital 

market value of a firm divided by the replacement 

value of its assets.  

Human Resource Accounting (Flamholtz & Main, 

1999): attempts to calculate the contribution that 

human assets make to firms by capitalizing salary 

expenditures. Principal Component Analysis or PCA (Person, 

1901): examines the correlations between the evalua-

tion indicators, groups them into fewer indicators, and 

makes these fewer indicators reflect the original tar-

get information. The result is a greatly simplified orig-

inal index structure of the indicators. 

Balanced Scorecard (Kaplan & Norton, 1992): 

measures an organization based on four key areas: 

financial, learning and growth, internal business 

processes and customers.  

KP3 methodology assesses the contribution of each 

knowledge entity to business performance through 

product and process.  

Knowledge Management Performance Index (Lee 

et al., 2005): it takes into account the dynamic nature 

of knowledge and it possesses the ability to help 

managers in making decisions on investment and 

improvement of their KM processes. 

Fuzzy Logic (Zadeh, 1965): able to provide a simple 

way to arrive at a definite conclusion based upon in-

complete or missing input information. 

User-Satisfaction-Based System (Chin et al., 2010): 

model is divided into two segments – knowledge 

management enabler and knowledge management 

result. The first focuses on measuring KM processes, 

factors, and of course the knowledge users’ orienta-

tion. As for the second, its purpose is to measure the 

differences between what was planned and what was 

carried out.  

Data Envelopment Analysis (DEA) (Kuah et al., 

2012):  able to consolidate multiple performance 

measures into an efficiency score, with minimum sub-

jective judgment from the evaluators.  

 

Measurement tools and techniques. Based on Wong et al. (2015). 


