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Abstract 
 
Knowledge Management (KM) is considered as a major driving factor of innovation, a key 
component of building companies’ competitive advantage. Although knowledge management is 
gaining recognition in large companies, there is little evidence on both the prerequisites and 
outcome of it, in Small and Medium-sized Enterprises (SMEs). Understanding both contributors of 
efficient KM and in turn its impact in innovation, is of vital importance for the survival and success of 
SMEs; this holds especially true for Greek SMEs suffering from the recent economic recession. 
 
The purpose of this study is to provide valuable insights to SMEs on this area, through identifying the 
key contributing factors towards establishing effective knowledge management and subsequently 
validating its impact on innovation enhancement. More specifically, this thesis is initially providing 
evidence on the theoretical positive contribution of the six -most commonly met in literature- 
enablers of effective knowledge management  and its subsequent impact on innovation. These 
evidences are used as hypothesis and are evaluated following a quantitative methodology. The 
results of a survey conducted among 136 Greek SMEs are analyzed through structural equation 
modeling via which the weights of these hypotheses are calculated.  
 
The results of the study in Greek SMEs, reveal that the key contributors of effective knowledge 
management are Culture and Measurement, followed by some moderate contribution of 
Leadership, Knowledge Strategy and People Management, while Technology‘s impact is not 
statistically proved. Additionally the significant impact of effective knowledge management to 
innovation is proved. The aspects investigated in this thesis and results of our work will hopefully 
empower the decision makers in taking informed decisions towards innovation enhancement, 
through striving towards establishing effective knowledge management by focusing on the 
suggested key contributors. 
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1. INTRODUCTION  

1.1 Motivation 

“Knowledge has become the key economic resource and the dominant -and perhaps even the only- 
source of competitive advantage” according to Drucker (1995). Therefore, Knowledge has become 
one of the most important factors in entrepreneurial success. This study we identifies the key 
enablers that have an impact on Effective Knowledge Management (EKM). Additionally also 
investigates the effect of EKM in Innovation. A research model is proposed and tested through 
quantitative analysis of data extracted from an online-published survey. The key results indicate a 
positive influence of most of the investigated enablers on EKM, as well as that of EKM to Innovation. 

We live in a knowledge-based economy, where knowledge increasingly viewed as a central driver of 
economic growth and innovation (OECD, 2005) and hence plays a pivotal role in our society. 
Currently, more than 20 million Small and Medium Enterprises (SMEs) in the European Union are the 
key drivers for economic growth, innovation, employment and social integration. According to 
Günter Verheugen, Member of the European Commission and Responsible for Enterprise and 
Industry puts it: “Micro, small and medium-sized enterprises (SMEs) are the engine of the European 
economy. They are an essential source of jobs, create entrepreneurial spirit and innovation in the EU 
and are thus crucial for fostering competitiveness and employment” (European Commission, 2005). 

Knowledge Management (KM) has been for a longer period of time focused overwhelmingly on large 
organizations; hence very little information is available on KM in SMEs (McAdam and Reid, 2001). A 
key aspect to consider about SMEs is that they possess several differentiating factors when 
compared with the larger enterprises. For instance, SMEs due to their size and resources have a flat 
structure and a flexible management style, formal policies tend to be kept to minimum while 
owners/managers take a central position (Bridge et al., 2003), which implies that usually key 
decisions may be limited to only one or very few persons. The latter are also the ones where most 
knowledge may reside within SMEs and not to other easily substituted physical or shared 
arrangements (Wong and Aspinwall, 2004). 

SMEs need to innovate in order to survive in the long run and results show that the amount these 
firms invest in their innovation cycle is related to the level of innovation output they produce (de 
Jong et al., 2003). However, as Hadjimanolis (2000) points out, SMEs innovate differently than larger 
companies, as they are able to react more flexibly and quickly to changing market environments. 
Recent studies in Europe, Asia, New Zealand and Saudi-Arabia, a classification of which is depicted in 
detail by Edvardsson and Durst (2013) show that KM can bring benefits to SMEs in the areas of 
employee development (e.g., staff retention, employee development, learning, improved skills, 
team spirit), innovation, customer satisfaction (e.g., customer loyalty, better customer handling, 
corporate reputation product reputation and product/service quality) and organizational success 
(e.g., sustainable growth, reduced costs, increased profits, flexibility, market share, competitive 
advantage, increased productivity, better decision making etc.).  

Generally from the KM literature one can witness that small businesses generally lack a proper 
understanding of KM and have been slow in adopting formal and systematic KM practices (Bashir, 
2006). SMEs have the advantage that they can gain direct and faster knowledge from their 
customers, on competitors and market trends, and hence can offer quickly up-to-date services or 
products. Eleven critical success factors for implementing KM in SMEs have been proposed by Wong 
and Aspinwall (2005) i.e. management and leadership support, culture, IT, strategy and purpose, 
measurement, organizational infrastructure, processes and activities, motivational aids, resources, 
training and education, and human resource management.  
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Considering the limited research available on KM as well as it link to Innovation in the domain of 
SMEs, this research aims at covering this gap i.e. answering key questions such as what the key 
enablers for effective KM in SMEs are, what is their impact to EKM, as well as what the impact of 
EKM to Innovation is. Clarifying these aspects is of key importance to modern decision makers in 
SMEs and beyond. This research may assist management to focus on key KM enablers and also 
understand their impact to KM and Innovation.  To do so, a model is proposed and assessed with the 
empirical data from a survey on Greek SMEs.  

The study is conducted for the Greek SMEs in order to draw empirical data for further analysis in 
accordance to the proposed model is well-justified, since in Greece SMEs represent a major share of 
all firms (99%), all employment (approximately two-thirds) and all value added (over one-half) 
according to OECD (2010). The importance of this research rises especially in the SMEs active in the 
region of Greece, as due to the recent economic crisis, many SMEs result in cutbacks, re-assessment 
of their priorities and goals. In that direction, this research could help them by pointing out a clear 
path of high-impact factors for KM and the link of KM to Innovation. Upon these results, author 
hopes that managers and other decision makers within the SMEs can take informed decisions and 
fine-tune their companies for Innovation, which subsequently will help SMEs and the Greek 
Economy in the next years. 

1.2 Research questions and objectives 

The research question investigated in this thesis can be formulated as follows: 

"What are the key enablers for effective knowledge management in SMEs, what is their impact and 
how effective knowledge management relates to innovation? 

The research question can be operationalized into three subordinate questions, which we will 
examine empirically. These can be formulated as follows: 

 Identify the key enablers for effective knowledge management in SMEs. 
 Assess the impact of these enablers to the effective knowledge management 
 Assess the impact of effective knowledge management to Innovation 

 
Figure 1 – Research focus and outcome 

The objective of the thesis is to identify and assess the major enablers of effective knowledge 
management and assess the link of effective knowledge management to Innovation (as abstractly 
depicted in Figure 1 . 
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Identifying and understanding the key enablers of EKM, as well as the link of EKM to Innovation is 
done via extensive review of existing literature. Author generally follows the funnel approach 
(depicted generally in Figure 1) to the main aspects in order to provide a better understanding how 
this research relates to a broader context.  Based on the findings in literature, author formulates 
several hypotheses and proposes a model capturing them. 

In order to substantiate the theoretical model claims and verify these hypotheses, author does a 
focused study on the region of Greece and surveys several Greek SMEs. The unit of analysis is firms 
i.e. SMEs, active in a specific geographic region i.e. Greece. Also uses ongoing research conducted 
globally in order to generalize his findings. The analysis and discussions depicted in this work include 
higher-level thinking and broader conclusions. Although the process of approaching the research 
question, formulating the hypotheses, proposing a suitable model can be generalized, the empirical 
findings part may have some limitations as these are depicted in detail in section 7 (Limitations and 
Future Research).  

State of the art statistic tools are used to validate the acquired empirical data and assess the 
proposed model. Structural Equation Modeling (SEM), a statistical technique for testing and 
estimating causal relations using a combination of statistical data and qualitative causal assumptions 
is used. For the measurement part author performs an Exploratory Factor Analysis (EFA) and 
Confirmatory Factor Analysis (CFA), while for the structural part path analysis is used to describe the 
directed dependencies among a set of variables. 

1.3 Thesis structure 

This thesis is structured in a waterfall like process, where author sequentially goes through the 
theoretical and empirical aspects. As depicted in Figure 2, author takes effort in introducing the 
reader to the scope and goals, position our work with respect to existing research, explain the 
methodology followed, present the empirical results, analyze the findings and conclude with an 
overview as well as the limitations and further research. 

In Introduction the reader is briefed on the area of investigation, while we narrow-down the focus of 
our study. This work, the problem area and the motivation for this research, is clearly positioned. 
Also the importance of doing this research and the beneficiaries is depicted. The approach followed 
throughout the thesis, is depicted below: 

 

 
Figure 2 – Thesis structure 

In the Theoretical background and hypotheses section, this study’s goal is to offer an overview of the 
main aspects dealt within the scope of this research work. More specifically author starts with the 
SME definition, their importance in our modern society, and a special view on the Greek SME 
characteristics is taken, for which survey will be performed.  

Subsequently, readers are familiarized with key aspects of knowledge and knowledge management. 
The individual knowledge management characteristics in SMEs are pointed out, as well as the lack of 
research on knowledge management practice especially in Greek SMEs. Then the main contributing 
factors of effective knowledge management are investigated, and cartography of current research is 
presented in a clear and concise table in order to ease reader's understanding of the research 
context. Finally the importance of effective knowledge management is analyzed.  
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The next part depicted in Theory section, is the investigation of innovation as an output of effective 
knowledge management, which is one of the key foci of this research.  The contribution of 
innovation in SMEs is analysed, and once more, we take a special view on the Greek SMEs depicting 
the innovation levels from ongoing research and pointing out to the potential and importance for 
improvements. 

Having analyzed multiple angles on the theoretical part, a model is proposed, providing links 
between main contributors with effective knowledge management and finally with innovation, 
supported also by theory based on previous studies. Each factor is introduced, followed by its key 
characteristics, which will be used to form the survey questions per factor, and then the theoretical 
link to effective knowledge management. These links act as hypotheses that will be evaluated during 
this study and compared to what is known by theoretical research.  

In the methodology section, the quantitative method to be used is described. Appropriate 
questionnaire, which is sourced and capturing the key characteristics of each factor, as presented in 
theory section, was shared to a number of Greek SMEs in order to collect the necessary data upon 
which we do further analysis. In addition, details on the research approach followed are presented, 
as well as the statistical methods and tools that are used. 

In the empirical findings section the questionnaire data is statistically analyzed, checking also validity 
and reliability and overall proposed model fit. Validity and reliability are assessed with the use of 
Exploratory Factor Analysis in IBM SPSS software, while with the use of SPSS AMOS software the 
overall model fit is tested, followed by the assessment of the hypothesis of the model, through 
calculating weights of the links among variables. These weights will quantify the individual impact of 
KM contributors, as well as KM impact on innovation. 

In analysis and discussion section, the results are analyzed. Here it is evaluated whether the factors 
have positive contribution to their variables. This is compared with what is supported by the 
theoretical hypotheses. In addition, the weights of the factors will give an indication on the level of 
influence, and therefore importance of each contributor versus the others. 

In the conclusions section, a brief overview is given on the work presented and our findings. Some 
thoughts on the results importance and potential beneficiaries are depicted. Additionally, based on 
author’s experience the limitations of this research are presented and aspects for future research 
are proposed, that could foster a starting point for the interested researchers. 
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2. THEORETICAL BACKGROUND AND 
HYPOTHESES 

2.1 Small-to-Medium Enterprises (SMEs) 

2.1.1 Definition of SMEs 

According to the European Commission (2005) definition, the category of micro, small and medium-
sized enterprises (SMEs) is made up of enterprises which employ fewer than 250 persons and which 
have an annual turnover not exceeding 50 million euro, and/or an annual balance sheet total not 
exceeding 43 million euro. Three classes of SME are distinguished: micro enterprises, small and 
medium scale enterprises: micro enterprises are enterprises that employ up to 9 people; small 
enterprises employ between 10 and 49 people and medium enterprises employ between 50 and 249 
people (Wymenga et al., 2012). In this work we focus on the SMEs that adhere to this definition. 

Table 1 – SME classification criteria according to (European Commission, 2005) 
Company category Employees Turnover or Balance sheet total 

Medium-sized < 250 ≤ € 50 m ≤ € 43 m 
Small < 50 ≤ € 10 m ≤ € 10 m 
Micro < 10 ≤ € 2 m ≤ € 2 m 

Table 1 provides a quick overview of the classification criteria i.e. (i) the number of employees and 
(ii) the turnover or balance sheet total. These ceilings apply to the figures for individual firms only; 
hence a firm, which is part of larger grouping, may need to include employee/turnover/balance 
sheet data from that grouping too. 

 

2.1.2 Importance of SMEs 

The more than 20 million SMEs in the EU are a key driver for economic growth, innovation, 
employment and social integration. As Günter Verheugen, Member of the European Commission 
and Responsible for Enterprise and Industry puts it: “Micro, small and medium-sized enterprises 
(SMEs) are the engine of the European economy. They are an essential source of jobs, create 
entrepreneurial spirit and innovation in the EU and are thus crucial for fostering competitiveness 
and employment” (European Commission, 2005). 

In the same line of thought, Wymenga et al. (2012) find out in their study that SMEs form indeed the 
backbone of the EU economy as they account for 99.8% of non-financial enterprises in 2012, which 
equates to 20.7 million businesses. As shown in Table 2, the overwhelming majority (92.2%) are 
micro-enterprises, 6.5% of SMEs in the EU are classified as small enterprises, and 1.1% are medium-
sized. Large businesses, with more than 250 employees, account for just 0.2% of enterprises in the 
EU’s non-financial sector. 
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Table 2 – Overview of EU-27 enterprises by size-class (Wymenga et al., 2012) 

 
The European Commission, recognizing the key impact of SMEs, is firmly committed to supporting 
the growth of small and medium-sized enterprises (SMEs) across the EU. For instance, EC has 
adopted the “Think Small First” principle means that SMEs should be considered as early as possible 
in the policy-making process (European Commission, 2011b). Also via the Small Business Act for 
Europe (SBA), significant effort is devoted to improve the overall approach to entrepreneurship, 
permanently anchor the “Think Small First” principle in policy making from regulation to public 
service, and to promote SMEs' growth by helping them tackle the remaining problems, which 
hamper their development (Saisana, 2012). SBA country factsheets serve as an additional source of 
information designed to improve evidence-based policymaking, along the ten SBA principles 
including skills and innovation. 

 

2.1.3 General characteristics of SMEs in Greece  

According to an (OECD, 2010) study, on average across the OECD area, SMEs represent a major share 
of all firms (99%), all employment (approximately two-thirds) and all value added (over one-half). 
For Greece this means 85.4% of employment in industry, 88.8% of employment in services and 
75.2% of value added, which clearly points out the significance of SMEs for the country and its 
economy. 

SMEs in Greece, similarly to the European view are of key importance to the Greek economy. 
However, as analyzed in the European Commission (2012), there are several aspects that make the 
area of high interest: 

 The SME sector is more important in Greece than in the average EU country, and Greek 
SMEs tend to be smaller than their EU peers 

 The crisis has caused a dramatic decrease in the number of Greek SMEs, estimated to be 
90000 thousand units between 2008 and 2011 

 Greece lags behind the EU average by a considerable margin in five out of ten SBA areas 
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Table 3 – SMEs in Greece and relevance to EU-27 (European Commission, 2012) 

 
 
As seen also in Table 3, Greek SMEs have to operate in a field where the number of large enterprises 
is only half that of the average EU country, and they provide only 15 % of the jobs. Also within the 
SME sector itself, we note deviations from the EU as micro enterprises are more heavily 
represented. The combined share of Greek SMEs specializing in high-tech manufacturing and 
knowledge-intensive services, which are likely to be more productive, is only 18% in Greece, while 
these SMEs account for almost a third of the EU total (European Commission, 2012). 

 

 
Figure 3 – Greece vs. EU: Number of SMEs and Employment in SMEs (European Commission, 2012) 

 

The vital role of SMEs for Greece and the severe estimated impact of the recent economic crisis can 
be seen on Figure 3. Initial estimates indicate a decrease even prior to 2005 levels. In such turbulent 
environments, with high uncertainty and low economic means, it is more important than ever that 
the Greek SMEs capitalize on their strengths. To do so, exploiting into full knowledge and increasing 
innovativeness may be a critical factor in surviving the next years. 

2.2 Knowledge Management  

2.2.1 Knowledge in general 

“Knowledge has become the key economic resource and the dominant -and perhaps even the only- 
source of competitive advantage” according to Drucker (1995). We live in a knowledge-based 
economy, where knowledge is more and more viewed as a central driver of economic growth and 
innovation (OECD, 2005) and hence plays a pivotal role in our society. Hence it comes as no surprise 
that knowledge and its associated aspects are in the heart of modern enterprises spanning the 
whole spectrum including SMEs, which constitute the focus of this work. 
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Knowledge is a multifaceted concept, and there is the lack of consensus on the definition of 
knowledge in the literature (Faucher, 2008). According to Nonaka (1994) it is classified into two 
types i.e. explicit (knowledge that is transmittable in formal language) and tacit (knowledge deeply 
rooted in action, commitment and involvement in a specific context). Several other classifications 
exists e.g., actionable and passive, or knowledge and meta-knowledge (Faucher, 2008). 

2.2.2 Key concepts of Knowledge Management 

Knowledge Management (KM) refers to a multi-disciplined approach to achieving organizational 
objectives by making the best use of knowledge. According to Wiig (1997), the objectives of KM are 
(i) to make the enterprise act as intelligently as possible to secure its viability and overall success, 
and (ii) to otherwise realize the best value of its knowledge assets. This implies that people should 
be able to easily access the right knowledge whenever they need and carry out their goals more 
efficiently than without it. 

Contrary to a rather popular belief, knowledge management is not restricting itself in only capturing 
the knowledge that people possess and storing it in the hope that it can be discovered and used 
efficiently, but is much broader. It is fostering according to Kikawada and Holtshouse (2001) 
“continuous creation, aggregation use and reuse of both personal and organization knowledge in the 
pursuit of new business value”. Hence KM is rather a holistic and continuous management of 
knowledge to meet existing as well as emerging needs including identification and exploitation of 
existing and acquired knowledge assets to develop new opportunities (Quintas et al., 1997). 
Therefore knowledge management according to Pentland (1995) is a process that can be seen as an 
on-going set of activities embedded in the social and physical structure of the organization with 
knowledge as their final product. 

One can view KM from different angles e.g. people, processes and technology, culture, structure etc. 
According to Alavi and Leidner (2001) we can distinguish four phases in the knowledge management 
lifecycle i.e. (i) Knowledge creation, (ii) Knowledge retention, (iii) Knowledge transfer, and (iv) 
Knowledge application.  

Creating organizational knowledge implies adding new components or replacing existing ones within 
organization’s tacit and explicit knowledge (Pentland, 1995; King and et al., 2008). This is of pivotal 
importance to innovation as according to Sandhawalia and Dalcher (2011), “knowledge creation is 
enabled by the processes and practices of interaction, feedback, innovation, brainstorming, and 
benchmarking”. 

Once knowledge is created it needs to be part of the organizations memory, which implies the 
capability of being organized, stored and retrieved (retention). Knowledge may be stored in the 
minds of organizational participants, in electronic repositories, which has acquired and retained by 
groups or teams and is embedded in the business’s processes, products or services and its 
relationships with customers, partners and suppliers (King et al, 2008). 

The next step is to be able to transfer the knowledge at the right time to the right receiver (Amalia & 
Nugroho, 2011). The available knowledge must be easily shared/provided to the employees over 
existing or newly formed communication networks and tools. Transfer of knowledge is not a simple 
process and can be realized via multiple channels e.g. informal, formal personal or impersonal ones 
(Holtham and Courtney, 1998). Especially the informal mechanisms such as unscheduled meetings, 
coffee-break conversations informal seminars etc. are of special interest for SMEs as they may be 
more effective in small organizations according to Fahey and Prusak (1998). 

Finally application of knowledge consists of all practices that depict that the organization is applying 
its knowledge (Bhatt, 2001). This is the key source of competitive advantage in any company. The 
knowledge application means making knowledge more active and relevant for the firm in creating 
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value, and the applied knowledge can emerge as innovations, inventions and products of the 
organization (Mills and Smith, 2011). A company can perform at its best if all available knowledge 
areas are combined and integrated (Nonaka, 1991). 

As we witness, the focus of knowledge management aims at unleashing the corporate knowledge via 
people, processes and technology. Knowledge and its management can be a key tool for an 
organization’s business success and can be seen as a competitive advantage if exploited effectively.  

2.2.3 Knowledge Management in SMEs 

Knowledge Management has been for a longer period of time focused overwhelmingly on large 
organizations; hence very little information is available on KM in SMEs (McAdam and Reid, 2001). 
According to Durst and Edvardsson (2012), KM implementation, KM perception and knowledge 
transfer are relatively well researched; however knowledge identification, knowledge 
storage/retention and knowledge utilization are still poorly understood. However especially the 
latter are of high significance to the SMEs, where it is increasingly important to manage their 
collective intellect (Frey, 2001).  

A key aspect to consider about SMEs is that they possess several differentiating factors when 
compared with the larger enterprises. Generally SMEs also due to their size and resources have a flat 
structure and a flexible management style. Formal policies tend to be kept to minimum while 
owners/managers take a central position (Bridge et al., 2003), which implies that usually key 
decisions may be limited to only one or very few persons. The latter are also the ones where most 
knowledge may reside within SMEs and not to other easily substituted physical or shared 
arrangements (Wong and Aspinwall, 2004). 

As Mannington (1999) points out, SMEs generally lack tools and don’t have the capability to 
maintain internal support structure that would be part of KM implementation. The focus is on short 
time spans and knowledge is also focused on their success criteria e.g. sales and marketing efforts, 
which leaves less capability of focusing on the longer term, identifying knowledge as an asset and 
collecting data. 

Durst and Edvardsson (2012) reveal that SMEs tend to place more emphasis on management of tacit 
knowledge, while communication channels are usually between firms and not internally. The weak 
adoption of approaches for formal and systematic discussion, result in prevention of the outflow of 
knowledge from the company and are thereby blocking knowledge sharing. KM activities in SMEs 
require some trust. Additionally the willingness and ability to look for knowledge seems to be 
negatively correlated with bottlenecks such as time and costs; hence here the interest is only for 
knowledge that can be easily obtained and lead to better efficiency, higher turnover or competitive 
advantages (Kerste and Muizer, 2002). 

Recent studies in Europe, Asia, New Zealand and Saudi-Arabia, a classification of which is depicted in 
detail by Edvardsson and Durst (2013) show that KM can bring benefits to SMEs in the areas of 
employee development (e.g., staff retention, employee development, learning, improved skills, 
team spirit), innovation, customer satisfaction (e.g., customer loyalty, better customer handling, 
corporate reputation product reputation and product/service quality) and organizational success 
(e.g., sustainable growth, reduced costs, increased profits, flexibility, market share, competitive 
advantage, increased productivity, better decision making etc.).  However one has to keep in mind 
that a more elaborate in-depth approach is needed as the existing in literature studies are location 
specific and a comparative analysis is still at very early stages. 

Generally from the KM literature one can witness that small businesses generally lack a proper 
understanding of KM and have been slow in adopting formal and systematic KM practices (Bashir, 
2006). SMEs have the advantage that they can gain direct and faster knowledge from their 
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customers, on competitors and market trends, and hence can offer quickly up-to-date services or 
products. Eleven critical success factors for implementing KM in SMEs have been proposed by Wong 
and Aspinwall (2005) i.e. management and leadership support, culture, IT, strategy and purpose, 
measurement, organizational infrastructure, processes and activities, motivational aids, resources, 
training and education, and HRM.  

The key message is that KM is a integral part for modern SMEs and is suspected to be underutilized 
in current practices. 

2.2.4 Enablers of Knowledge Management 

Analysis of the existing literature has revealed a wide range of factors, which are considered to 
contribute in knowledge management implementation. The factors which are most commonly 
addressed in literature  are: Leadership, Strategy, Culture, People, Human Resource Management 
(HRM), Training, Incentives, Technology, Measurement. 

 
Figure 4 - Enablers of Knowledge Management 

In the scope of this work, it was decided to group the factors (as shown in Figure 4) related to 
managing employees (people, HRM, training, incentives) under one category, named People 
Management. The rationale of such action is that although they have been indicated by some 
authors in the literature separately, they are all closely related and sometimes included in each 
other area. Therefore, this consolidation poses a more holistic insight on organizations’ effort of 
directing employees towards knowledge management activities.  

The key factors that are considered to enable knowledge management have been extensively 
researched within the context of this work and a consolidation is depicted in Table 4. These factors, 
which are most commonly met in literature, will serve as hypothesis and will be evaluated in the 
proposed model constructed in section 2.4. Although the analysis shown in Table 4 should not be 
considered exhaustive, we have focused ourselves mostly on work carried out the last 15 years, and 
under the aforementioned considerations.  

Since many of the efforts on the KM domain have been addressed extensively in large Enterprises 
but not that much on SMEs, this research was started from a broader scope (as shown in Table 4), in 
order to guarantee that all potential factors are taken into consideration. As is shown also with the 
empirical assessment, this funnel research approach has successfully helped author in identifying the 
clear enablers of KM as well as its link to Innovation.   

Leadership

Strategy

Culture

People

HRM

Training

Incentives

Technology

Measurement

Leadership

Strategy

Culture

People 
Management
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Table 4 – Overview of the knowledge management main enablers available in literature 

       
 

 

2.2.5 Effectiveness of Knowledge Management 

Literature highlights the importance and benefit of managing knowledge effectively. Many 
organizations struggle to manage information or knowledge effectively, leading to problems, such as 
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Abelli et al. 2012 X
Ackerman 1994 X
Adenfelt & Lagerstrom 2006 X
Ahmed et al. 1999 X
Akhavan et al. 2006 X X X X X
Al -Busaidi & Olfman 2005 X X X X
Al Mabrouk 2006 X X X X X X
Al-Alawi et al. 2007 X  
Alavi & Leidner 2001 X X X X
Alazmi & Zairi 2003 X X
Arora 2002 X
Asoh et al. 2007 X X X X
Bixler 2002 X X X
Blackman & Lee-Kelley 2006 X
Bock 1999 X
Bock & Kim 2002 X  
Bozbura 2007 X X X
Brelade & Harman 2000 X
Carneiro 2000 X
Chait 2000 X X X
Chan & Chau 2005 X X X X X X
Chen & Huang 2009 X
Chong 2006 X X X
Chourides et al. 2003 X X X
Chuang 2004 X X X
Collison  & Parcell 2001 X
Cross & Baird 2000 X X X
Cummings & Worley 2005 X
Dale & Guy 2009 X
Davenport & Probst 2002 X X X X X
Davenport & Prusak 1998 X X X X X X
Day & Wendler 1998 X
Dilnutt 2002 X
Dixon 2000 X
Drew 1997 X
du Plessis 2007 X X X X X X
Duffy et al. 1999 X
Edvinsson 1997 X
Egbu 2000 X X X
Forcadell & Guadamillas 2002 X
Frank 2002 X  
Gammelgaard 2007 X
Ginsburg & Kambil 1999 X X X
Gold et al. 2001 X X
Grover & Davenport 2001 X X X X
Handzic & Hasan 2003 X
Holowzki 2002 X
Holsapple & Joshi 2000 X X X X X X
Holsapple & Sigh 2001 X
Hung et al. 2005 X X X X X
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Jafari et al. 2007 X X
Jennex & Olfman 2000 X X X X X X
Koskinen 2001 X
Lakshman 2007 X  
Lang 2001 X
Levy & Powell 1998 X
Liebowitz 1999 X X
Liebowitz & Beckman 1998  X  
Liebowitz & Suen 2000 X
Lin & Kuo 2007 X
Ling & Shan 2010 X X X X
Lochhead & Stephens 2004 X
Lynne 2001 X
Maier & Remus 2003 X
Malhotra & Galletta 2003 X
Malone 2002 X  
Mathi 2004 X X X X X
McCampbell et al. 1999 X
McDermott & O'Dell 2001 X X
Meyer et al. 2003 X
Moffett et al. 2003 X
Mohamed et al. 2006 X
Nemati et al. 2002 X  X
O'Dell & Grayson 1998 X
Park et al. 2004  X
Rao 2002 X
Rhodes et al. 2008 X X
Ribiere & Sitar 2003 X
Sage & Rouse 1999 X X X X
Sivalingam 2010 X X X X X X
Skyrme & Amidon 1997 X X X X
Snyman & Kruger 2004 X  
Stenmark 2003 X
Storey & Barnett 2000 X   
Sunassee & Sewry 2002 X X X X
Sveiby 1997 X
Sveiby & Simons 2002 X
Tasmin & Woods 2008 X X X X
Taylor & Wright 2004 X X
Theriou et al. 2011 X X X X
Tiwana 2000 X
Tseng 2010 X
von Krogh 1998 X
Wenger et al. 2002 X
Wolf 2000 X
Wong & Aspinwall 2005 X X X X X X
Yahya & Goh 2002
Yeh et al. 2006 X X X X X
Yu et al. 2004 X X X X
Zack 1999 X X
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asymmetrical distribution of knowledge throughout the organization, uninformed decisions and 
duplication of efforts (Buchel and Probst, 2000; Hsu, 2008). 

According to Gold et al. (2001), effective knowledge management plays a vital role in organizations. 
It can assist organization’s knowledge retention, make them more flexible and responsive to market 
changes, become more innovative and improve their prolonged core competency. Wong and 
Aspinwall (2004) list among effective knowledge management benefits, the improved work 
efficiency and productivity, increased responsiveness to customers, enhancement of decision 
making, and increased innovation and competitiveness of the organization. Katsoulakos and Zevgolis 
(2004) accept also performance optimization, operational efficiency and competitiveness, while the 
also add the ability of the organization to respond to external changes or adapt to radical internal 
changes (i.e. downsizing). According to Ogiwara et al. (2010), effective knowledge management can 
also increase employee motivation, enhance customer growth and customer satisfaction, improve 
productivity and quality, and accelerate innovation. 

Effective knowledge management is vital especially for the SMEs (Hussain et al., 2011). According to 
Omerzel and Antoncic (2008) study on SMEs, effective knowledge management improves the 
organizations capability to survive, grow and maintain competitive advantage. Also Salojarvi (2005) 
while studying the role of knowledge management in the Finnish SMEs, showed the knowledge 
management’s positive relation to SMEs sustainable growth. Edvardsson (2006, 2009) while studying 
the Icelandic SMEs, suggested the SMEs benefit of increased productivity and profits, better decision 
making and faster responses, enhancement of employees retention and skills, as well as 
development of new products and ways of working. Finally Wei et al. (2011) study on Malaysian 
SMEs, suggests the increasing organizations learning, improved efficiency, quality and flexibility, 
reduced costs, better decision-making, as well as achievement of competitive advantage and 
innovation. 

Actually, the enhancement of innovation as a result of effective knowledge management will be part 
of our investigation in this study and will be analyzed next. 

 

 

2.3 Innovation in SMEs 

2.3.1 Innovation definition 

A number of theories on innovation, its economics and how it can be measured have been 
developed over the years as depicted by OECD (2005), Johannessen et al. (2001), Hong et al. (2012), 
just to name a few. Generally we can consider that definition provided by OECD (2005) covers the 
general understanding i.e. “An innovation is the implementation of a new or significantly improved 
product (good or service), or process, a new marketing method, or a new organizational method in 
business practices, workplace organization or external relations”.  

According to Smith (2008), innovation can be practiced in a disciplined, organized and directed 
manner. To realize the implementation of innovations, several innovation activities are needed; the 
latter include all scientific, technological, organizational, financial and commercial steps which lead 
(or intent to lead) to the implementation of innovations. Innovation activities may be characterized 
as (i) successful (resulted in the implementation of an innovation, (ii) ongoing (work in progress that 
has not yet resulted in the implementation of the innovation) and (iii) abandoned. However, a 
company that has implemented at least one innovation can be characterized as innovative (OECD, 
2005). 
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Innovation refers to the planned changes in a company’s activities in the effort to improve the 
performance. We can distinguish several features i.e. it is associated with uncertainty over the 
outcome, involves investments, is subject to spill-overs, involves the utilization of new knowledge or 
a new use or combination of existing knowledge and aims at improving a firm’s performance by 
gaining (or maintaining) a competitive advantage (OECD, 2005). Similarly in a recent study, 
Frankelius (2009) concludes that Innovation really means something i) new with high-level of 
originality, ii) in whatever area iii) that also breaks in to (or obtains a foothold in) society, often via 
the market, and iv) mean something revolutionary for people. Innovation is really a complex activity 
in which new knowledge is applied to commercial ends (Fosfuri et al., 2008). The capability of 
absorbing and utilizing that knowledge is pivotal for innovation (Jorna, 2006). 

Four types of innovations are distinguished (OECD, 2005), i.e. (i) product innovations (the 
introduction of a good or service that is new or significantly improved with respect to its 
characteristics or intended uses), (ii) process innovations (the implementation of a new or 
significantly improved production or delivery method, including significant changes in techniques, 
equipment and/or software), (iii) marketing innovations (the implementation of a new marketing 
method involving significant changes in product design or packaging, product placement, product 
promotion or pricing) and (iv) organizational innovations (the implementation of a new 
organizational method in the firm’s business practices, workplace organization or external relations). 
The limits between these four types are sometimes blurry; however one can follow some guidelines 
as depicted by OECD (2005) to correctly select the type of innovation. 

Having analyzed what is innovation, we have also to clearly point out what is not. Examples of 
changes that are not considered innovations include: (i) ceasing to use a process, a marketing 
method or an organization, (ii) simple capital replacement or extension, (iii) changes resulting purely 
from changes in factor prices, (iv) customization, (v) regular seasonal and other cyclical changes, and 
(vi) trading of new or significantly improved products (OECD, 2005). Although everyone agrees that 
innovation is the cornerstone of consistent success, Christensen (1997) in his “Innovator's Dilemma”, 
notes that many successful companies fail to practice “disruptive innovation” i.e. they put too much 
emphasis on customers' current needs, and fail to adopt new technology or business models that 
will meet customers' unstated or future needs, which leads to eventually fall behind. 

For our specific work here the knowledge management, its enablers and its impact on innovation are 
at focus. Innovation heavily depends on this knowledge that is either new and e.g., is generated via 
R&D, or by external channels (such as new technology purchases), or combination of existing 
knowledge utilized differently. To do so, efficient knowledge management systems may have a 
positive impact on competitiveness and innovation. 

 

2.3.2 The relationship of SMEs and Innovation 

The innovation process of the 21st century is radically different to that of the preceding one, with 
the most important difference being the new or renewed importance of new and small firms (OECD, 
2010). The change can be resumed as a shift from the Schumpeter’s “Managed Economy” 
(Schumpeter, 1934) to the “Entrepreneurial Economy” (Thurik, 2009; Audretsch and Thurik, 2004).  

Introducing pioneering products is an important entrepreneurial activity and the lifeblood of small 
businesses (Simon et al., 2002). SMEs need to innovate in order to survive in the long run and results 
show that the amount these firms invest in their innovation cycle is related to the level of innovation 
output they produce (de Jong et al., 2003). However, as Hadjimanolis (2000) points out, SMEs 
innovate differently than larger companies, as they are able to react more flexibly and quickly to 
changing market environments. 
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Europe’s future economic growth depends on innovations, which will increasingly have to come 
from products, services and business models. The “Innovation Union” is one of the seven flagships 
announced in the Europe 2020 Strategy (European Commission, 2011). Innovation, i.e. “smart 
growth: developing an economy based on knowledge and innovation” is placed in the heart of the 
Europe 2020 strategy for growth and jobs, which clearly aims to improve conditions and access to 
finance for research and innovation in Europe, to ensure that innovative ideas can be turned into 
products and services that create growth and jobs (European Commission, 2010).  Since the majority 
of companies active in Europe are SMEs, they are directly linked with the success of such 
expectation. To this extend, our investigation on innovation in SMEs is motivated and directly linked 
to the Europe 2020 strategic goals. 

The OECD (2010) study also finds out that the importance of new and small firms to the innovation 
process has increased. Small firms seem to be often active in breakthrough innovations while they 
also participate in the flow of knowledge within innovation systems by being knowledge sources and 
not only knowledge exploiters. Also SMEs do not innovate alone but in collaboration with others 
including their suppliers and customers.  However, as pointed out in the same study, the problem is 
that there is an uneven distribution of small firm innovation between a few highly innovative and 
high-growth-potential ones; meaning that the great majority of SMEs innovates very little.  

In Europe, policies and instruments such as innovation/ knowledge clusters, knowledge transfer 
platforms, and voucher systems, are put in place to encourage co-operation and knowledge sharing 
and at creating a more favourable business environment for SMEs (European Commission, 2011). 
Furthermore aspects such as innovation-friendly framework conditions for innovative businesses 
including innovation clusters, development of coherent policies for open innovation and knowledge 
transfer, and combination of new technologies and services with innovation in business models are 
the next steps in the Innovation Union Agenda (European Commission, 2013).  

 

 

2.3.3 The case of Greek SMEs 

With the majority of companies active in Greece being SMEs and with the impact in country’s 
workforce (as depicted in section 2.1.3), they hold a pivotal role in country’s economy, especially in 
the current turbulent times. As we can see on the aspects analyzed by OECD (2010) and depicted in 
Figure 5, SMEs in Greece are active in all aspects of innovation, and in comparative league with the 
large firms. Additionally, some of them are active in collaborative innovation within the same group, 
competitors, customers, suppliers and other stakeholders.  The innovation seems to be hampered by 
several aspects such as lack of information on technology and markets, uncertain demand for 
innovative goods and services, lack of qualified personnel etc.  
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Figure 5 – Overview of innovation aspects applicable to Greece according to OECD (2010) 

 

One of the Small Business Act for Europe (SBA) principles monitored is that on Skills and Innovation, 
which is a mix of ten indicators that evaluate SMEs introducing product or process innovations, SMEs 
introducing marketing or organizational innovations, SMEs innovating in-house, innovative SMEs 
collaborating with others, sales of new-to-market and new-to-firm innovations, SMEs participating in 
EU funded research, SMEs selling/purchasing online, enterprises providing training to their 
employees, and finally employees participating in education and training (Saisana, 2012). 
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Figure 6 – SBA assessment for Greece on “Skills and Innovation” principle (European Commission, 

2012) 

Greece has strengths and weaknesses in the SME domain compared to its EU counterparts. As we 
can see Figure 6, a mixed picture is shown, as Greek SMEs perform better in some aspects and worse 
in others. For instance in the introduction of product or process innovations and organizational 
innovations they perform better. However, we see that aspects such as provision of training to 
employees, and employee participation rate in education and training, as well as participation in EU 
funded research, are significantly lower which may affect innovation. In order to bring innovation 
closer to the market, the General Secretariat of Industry of the Ministry of Development, 
Competitiveness and Shipping launched the program “New Innovative Entrepreneurship” in May 
2011, with the main objective is to encourage a shift from necessity-driven to opportunity-driven 
entrepreneurship (European Commission, 2012). 

 

2.4 Proposed model 

2.4.1 Linking enablers to Knowledge Management and Innovation 

As discussed in theory section 2.2.4, previous research has revealed a number of factors contributing 
to effective knowledge management. It has been evident that the most commonly suggested factors 
in bibliography are: 
 

 Leadership 
 Knowledge strategy 

 Culture 
 People Management 
 Technology 
 Measurement 

 
In this work, the author is proposing a theoretical model to investigate the relation between each 
one of these factors individually, in relation to the effective knowledge management.  Similarly the 
relation between effective knowledge management and Innovation is evaluated. The proposed 
model is presented in Figure 7. 
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Figure 7 – Proposed Model 

 

In the following sections of this chapter, the author is analyzing each parameter separately, building 
the hypothesis per relation (hypothesis H1 to H7 as shown in Figure 7), which will then be tested and 
discussed in the analysis section. 

 

 

2.4.2 Factors contributing to Knowledge Management 

Below each factor of the model will be analyzed, building the model’s hypothesis per relation. 

Leadership  

Leadership has been described in literature as “a process of social influence in which one person can 
enlist the aid and support of others in the accomplishment of a common task" (Chemers, 1997). 
Therefore the leader is the person who will guide and direct people towards achieving a common 
goal. Leadership is widely appreciated as a key component of knowledge management 
implementation, as leaders are the ones to establish the necessary conditions to implement KM 
effectively.  

First, according to Lakshman (2007), leaders should understand the importance of knowledge 
management implementation in the organization. He identified two dimensions i.e. internal and 
external, with the former referring to the leader’s comprehension of the importance of the 
technological and socio-cognitive role of knowledge management, while the latter referring to the 
customer focused knowledge. Understanding its importance will enable leaders to establish 
knowledge management as one of the key priorities for their organization. However, beyond 
importance, leaders in order to be able to actively support knowledge management should also 
understand the characteristics of knowledge management, the methods and tools required. This 
support should be ongoing and delivered in a practical manner (Storey & Barnett, 2000). Finally, 
leaders are important to act as role models, by their willingness to continuously learn, as well as to 
share their knowledge. Therefore, they should lead by example all the knowledge management 
activities, something that is considered quite rare in organizations (McDermott, 2000). 

Innovation 
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As evident in Table 4 (section 2.2.4) of theory, several researchers have indicated the importance 
and positive role of leadership in knowledge management. According to McDermott (2000) it is 
impossible to manage knowledge without leadership support. Among several others, Yu et al. (2004) 
highlighted that leadership would influence the knowledge management performance positively. 
Given the extensive support of literature on the leadership’s positive effect on effective knowledge 
management, we can formulate our first model’s hypothesis: 
 

Hypothesis1 (H1):  Leadership has a positive contribution to effective knowledge management. 
 

Knowledge Strategy 

Similarly to organizational strategy which provides direction to the organization to achieve its goals, 
knowledge management strategy refers to the organizations plan to better manage its knowledge in 
order to achieve its goals and therefore enhance the organizations competitive advantage. 
According to Hansen et al. (1999) knowledge strategies could be classified to codification (related to 
coordinating activities for managing explicit knowledge) and personalization strategies (related to 
coordinating activities for managing tacit knowledge. 

For every organization, in order to manage knowledge effectively, it is important to have a very clear 
knowledge management strategy (Liebowitz, 1999).  As Holsapple and Singh (2001) indicate, it is 
essential to identify which knowledge processes represent unique and valuable capabilities for 
effective knowledge management. To achieve this, the organization should follow clear sequential 
steps of initially assessing current situation, then set goals to achieve and finally define specific 
actions and toolbox for accomplishing this.  

For knowledge management to be effective, the goals have to be connected to the creation of 
economic value and competitive advantage (Zack, 1999). As suggested by Wolf (2000), the lack of 
acceptance the knowledge management implementation from employees, usually comes from the 
failure understand the knowledge management benefit on the organization performance. 
Consequently, the benefits of knowledge management should be clearly communicated to 
employees.  

Additionally, the knowledge management strategy has to be closely linked to organization strategy. 
Only then, as derived by in Abelli et al. (2012) study on German SMEs, the organization is able to 
convert knowledge to competitive advantage for the organization.  Also as indicatively noted by 
Snyman and Kruger (2004), the knowledge management strategy should not be managed in parallel 
to organization strategy, but should be part of it. 

Overall, as presented in Table 4 (section 2.2.4) of theory, several researchers have highlighted the 
importance and positive role of knowledge strategy towards effective knowledge management. Zack 
(1999) has considered strategy as the most important factor for guiding knowledge management. He 
also noted that given the financial limitations of SMEs, it is even more important for them to 
effectively manage knowledge through an effective knowledge strategy. In addition, Handzic and 
Hasan (2003) exploring SMEs practices, argue that a clear knowledge management strategy linked to 
organizational strategy is a critical starting point for knowledge management implementation. Given 
the extensive support of literature on the knowledge strategy’s positive effect on effective 
knowledge management, we can formulate our second model’s hypothesis: 
 

Hypothesis2 (H2):  Knowledge strategy has a positive contribution to effective knowledge 
management. 
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Culture 

The organization culture can be defined as both the set of values, philosophy and mission of the 
organization, as well as the unspoken set of values that guide the employee’s actions and 
perceptions in the organization (McDermott and O’Dell, 2001). Knowledge culture in particular, can 
be defined as the organizational lifestyle on enabling and motivating to create, share and use 
knowledge towards its continuous success (Bock, 1999). Organizations should assess and review 
their current cultural situation towards developing a knowledge culture; otherwise any attempt to 
knowledge management is likely to fail (Davenport and Prusak, 1998).  

To create a knowledge friendly culture, employees should treat knowledge capturing and sharing as 
a daily and natural activity. Employees often consider knowledge as power and are unwilling to 
share knowledge, as they feel they might lose this power (Rao, 2002). Thus, it is vital to create trust 
and safety on employees, for them to feel comfortable and willing to share their own knowledge. 
Furthermore, organizations should promote communication, collaboration and teamwork among 
employees. These create a shared context where employees interact with each other, and not only 
challenge existing premises but also gain new perspectives (Sunassee and Sewry, 2002). According to 
Sveiby and Simons, 2002), collaboration is proved to be an important contributor to knowledge 
creation, leading to effective knowledge management.  

Another critical aspect of creating a knowledge culture is openness, where employee’s mistakes are 
not only allowed, but also considered as an opportunity to learn. As highlighted by Sivalingam 
(2010), an organization culture that does not tolerate mistakes, restricts the freedom of 
experimenting and therefore hinders the creation of new solutions and ideas. The existence of 
innovative culture is important, where employees are free and encouraged to explore and share new 
ideas (Wong, 2005). 

Based on literature findings consolidated on Table 4 (section 2.2.4) of theory, culture influences 
extensively knowledge management. According to Cummings and Worley (2005), culture is one of 
the most powerful factors, which can enable of hinder knowledge management. Al-Alawi et al. 
(2007) investigated and proved the positive relation of organization culture characteristics (such as 
trust, communication etc.) to knowledge sharing, while Tseng (2010) noted that the cultural 
characteristics are significant contributors to effective knowledge management. Among many 
others, Park et al. (2004) showed the positive relation of culture on knowledge management, while 
Liebowitz (1999) argued that more than 90% of knowledge management success depends on 
culture. Given the strong support from research on the positive effect of culture on effective 
knowledge management, we can formulate our third model’s hypothesis: 
 

Hypothesis3 (H3):  Culture has a positive contribution to effective knowledge management. 
 
 

People Management 

As fore mentioned in section 2.2.4, literature has revealed a set of factors related to managing 
employees, which are considered critical to knowledge management activities. These factors, 
namely the importance of employees themselves, human resource management activities (HRM), 
training and incentives provision, have been grouped under the definition of people management. 

Providing training and development opportunities to employees has been proven to have effective 
outcome to organizations core competencies and human capital (Blackman and Lee-Kelley, 2006). 
Moreover, according to Meyer et al. (2003) training is a strong retention tool to employees in the 
organization. And employee’s retention obviously leads to knowledge retention. An additional 
critical practice to employees is their empowerment. Employees should be allowed and prompted 
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take their own initiatives and be part of decision making, to stay committed to the organizations 
goals.  

In addition, vital role in People Management has the existence of rewarding system for employees, 
as it is considered to assist on knowledge creation and promotion (Holowzki, 2002; Collision and 
Parcell, 2001). Among many authors, Gammelgaard (2007) and Wolfe and Loraas (2008) have 
distinguished the incentives offered to monetary and non-monetary. Monetary incentives include 
money, bonuses, promotions etc., while non-monetary are related to satisfy employee’s need for 
recognition. Though, according to a number of studies, the most effective incentives are considered 
to be the non-monetary (Jeffrey, 2004). 

Additionally, Tiwana (2000) highlighted that knowledge management has to be part of the work of 
the employees, rather than an additional task. Thus, it should be incorporated in employees’ 
accountabilities and performance appraisal process. Also human resource processes should be in 
place for fostering knowledge creation and transfer through practices of employee rotation, 
mentoring etc. Employee rotation, not only in different positions but also different departments 
fosters experience and knowledge sharing (Lochhead and Stephens, 2004), while also mentoring and 
coaching are acknowledged by many organizations as enablers of transferring tacit knowledge 
(Frank, 2002) 

As summarized on Table 4 (section 2.2.4), people management is strongly linked to knowledge 
management. People (i.e. employees) in organizations are the main creators and distributors of 
knowledge in organizations, enabling knowledge management implementation (Adenfelt and 
Lagerstrom, 2006). In turn, Human resource management practices are considered vital in 
knowledge management implementation (Lin and Kuo, 2007). Chen and Huang (2009), among many 
other factors note also the role of training in creating knowledge as well as motivating employees to 
share and apply knowledge in organization. Additionally, Yu et al. (2004) clearly indicated the 
positive effect of rewards on knowledge management. Given the People management components 
(people, HRM, training, incentives) positive effect on knowledge management, we can formulate our 
fourth model’s hypothesis: 
 

Hypothesis4 (H4):  People Management has a positive contribution to effective knowledge 
management. 

 

Technology 

Technology, IT technology in particular, has a vital role in knowledge management. It serves 
knowledge management throughout all the knowledge management steps. It provides the means to 
capture knowledge (mostly through internet applications), to store, organize and access knowledge 
(through electronic libraries, databases, shared folders etc.), as well as to share knowledge (through 
emails, Intranet, video conferencing etc.) 

Lang (2001) argues that organizations do not actually store knowledge, but at best information and 
predetermined solutions. But even storing information and best practices in manuals or documents, 
as well as sharing common knowledge repositories (especially in electronic form), will enable 
organization not only to enhance employees’ efficiency by avoiding reinvention, but also will allow 
knowledge retention although people might leave the organization. Nevertheless, the information 
stored should be limited to the important, to avoid information overload. 

 Also it is imperative for the technology used to be easy and accessible by all employees, without 
requiring being used only by experts. Unfortunately the financial constraints of SMEs, impacts their 
selection of technology for managing knowledge (Egbu, 2000). Financial and resource constrains 
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leads SMEs to follow incremental IT investments, resulting many times to isolate and incompatible 
technologies with limited flexibility (Levy and Powell, 1998).  

Generally, as suggested in literature and shown on Table 4 (section 2.2.4), technology influences 
positively knowledge management. Proper use of Information technology can accelerate knowledge 
management (Mohamed et al., 2006). According to Carneiro (2000), technology has decisive role in 
knowledge management implementation, while McCampbell et al. (1999) argue that technology is 
one of the key factors that influence knowledge management implementation. Given literature’s 
supported positive effect of technology on effective knowledge management, we can formulate our 
fifth model’s hypothesis: 
 

Hypothesis5 (H5):  Leadership has a positive contribution to effective knowledge management. 
 
 

Measurement 

The importance of measurement has been highlighted by the famous quote by Peter Drucker, “if you 
can’t measure it, you can’t manage it”. This does not apply only in business processes, but to 
knowledge management processes too. Measurement here refers to initially benchmarking 
organization’s knowledge, against which knowledge management progress will be evaluated, and 
finally its impact in organization performance will be evaluated. In short, it provides the basis for 
organizations to evaluate, compare, control and improve knowledge management (Ahmed et al., 
1999). 

According to Arora (2002), measuring knowledge management in imperative in order to ensure its 
objectives are being attained. But the progress and effectiveness of knowledge management is not 
easy to be measured in financial terms. Therefore, it is important that organizations apply a more 
holistic approach through the use of more suitable - non financial metrics (Ahmed et al., 1999). 
Examples of such metrics could be the use of the balanced scoreboard (Kaplan and Norton, 1992) or 
intellectual capital metrics (Sveiby, 1997; Edvinsson, 1997; Liebowitz and Suen, 2000) and other. 
Based on them the organizations are able to assess and review current knowledge management 
practices towards more effective ones. 

As presented in Table 4 (section 2.2.4), many researchers have indicated the importance and 
positive role of measurement in knowledge management. According to Duffy et al. (1999), in order 
knowledge management to be effective, a continuous feedback from the application of knowledge 
processes must exist to ensure that knowledge is maintained and renewed. Also Dale and Guy 
(2009) suggest that one of the best critical success factors of knowledge management is 
measurement, because it enables organizations to evaluate if the benefits of the current knowledge 
management process applied are achieved. Based on literature’s support on the measurement’s 
positive effect on effective knowledge management, we can formulate our sixth model’s hypothesis: 
 

Hypothesis6 (H6): Measurement has a positive contribution to effective knowledge management. 
 
 
 

2.4.3 Knowledge Management and Innovation 

Innovation has been defined in section 2.3.1, and also distinguished in types that include either the 
implementation of new or improved products (goods or services) or processes, or a new method for 
the organization operation or a new marketing method (to attract new customers). Apparently 
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combinations of these types would suggest higher innovation diffusion in the organization. The 
existence of such innovations types on Greek SMEs will be investigated in this study, as a result of 
effective knowledge management. 

A few authors have been skeptical on the role of knowledge management on innovation. Gloet and 
Terziovski (2004) argued that there are gaps in the literature on the investigation of this link. 
Especially considering SMEs, it is considered that limited attention has been paid on identifying 
knowledge management contribution in innovation (Sparrow, 2001; Wong and Radcliffe, 2000), 
while a more recent study by Bashir (2006) has once more revealed this gap. 

Nevertheless, there have been several researchers supporting the positive contribution of 
knowledge management in innovation. Nonaka and Takeuchi (1995) argue that the knowledge 
creation process assists organizations to disseminate new knowledge on products, services and 
systems, thus achieving continuous innovation. Other authors (Amabile et al., 1996; Carneiro, 2000; 
Johannessen et al., 1999) have emphasized on the role of knowledge management in creating a 
working environment that supports creativity and fosters innovation. According to Brand (1998), 
effective knowledge management is related to effective innovation. Skyrme (1999), Allee (1997) and 
Perkmann (2002) argue that knowledge management definitely increases innovation, while Darroch 
(2005) and Rhodes et al. (2008) consider knowledge management as the best way to enhance 
innovation. 

Based on the fore mentioned literature’s support on the effective knowledge management positive 
effect on innovation, we can formulate our model’s last hypothesis: 
 

Hypothesis7 (H7):  Effective knowledge management has a positive contribution to innovation. 
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3. METHODOLOGY  

Research methods can be classified in various ways, however one of the most common distinctions 
is between qualitative and quantitative research methods (Myers, 1997). Qualitative research 
involves the use of qualitative data, such as interviews, documents, and participant observation, to 
understand and explain social phenomena. The primary aim of a qualitative research is to provide a 
complete, detailed description of the research topic. It is by definition exploratory as it tries to 
develop a theory inductively, while it is concerned to address research questions asking why, how 
and in what way. Quantitative research on the other hand is a deductive process of knowledge 
attainment (Duffy, 1985) though theory testing, while it tries to address research questions asking 
what or how many (Marshall, 1996). This research approach is an objective, formal systematic 
process in which numerical data findings collected from surveys or questionnaires are being 
statistically analyzed, in order to describe, test and examine cause and effect relationships (Burns & 
Grove, 1987). Thus, the quantitative research is applied to test pre-determined hypotheses and 
produce generalizable results, using statistical methods.  

The present study is clearly following a quantitative research method, as it addresses the research 
questions asking what and uses a deductive process to test theory. The aim is to identify in literature 
and develop hypotheses on the factors contributing to effective knowledge and its subsequent 
effect on innovation. These pre-determined hypotheses will be tested, as data collected from survey 
will be statistically analyzed in order to examine and quantify these cause effect relationships. In 
contrary to qualitative researches, the quantitative research method has the advantage of allowing 
author to objectively generalize as much as possible their research findings. 

 

3.1 Research approach 

The research approach followed for this study was much been influenced by the case study research 
steps proposed by Yin (2009). Although not thoroughly followed, as not all of its components applied 
to this study too, the general guidelines were respected which eventually elaborated author to 
follow a more structured research approach.  

The first step was to plan the research study. Author has initially given serious thought of the topic 
of knowledge management and has been through literature research to better understand more 
aspects of this topic. Then he was able to shape the research objectives and eventually form some 
draft research questions. Forming the final research questions was allowed adequate time, as they 
are considered the most important step in a research study (Yin, 2009). Nevertheless forming some 
draft research questions enabled author to concentrate research on the enablers of effective 
knowledge management and its subsequent output in organizations. Additionally, the survey 
research for data collection was selected by author, as the most commonly used technique in 
quantitative studies (Sukamolson, n.d.). Specifically the confirmatory survey research (also known as 
theory testing or explanatory) was considered as the most appropriate in quantitative research, as it 
is used to collect data and through them to theoretical propositions or hypothetical linkages among 
concepts are tested (Forza, 2002). 

The next step was related to the design of the study, which is the logical plan which will connect the 
empirical data to the study’s research questions and finally lead to conclusions (Yin, 2009). This time 
the author has narrowed down his research on the topic of interest, identifying previous relevant 
researches and studying the approaches followed. Here he captured from literature the most 
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commonly met key contributors of effective knowledge management (presented on Table 4) and its 
subsequent effect on organizations (innovation, performance etc.). Based on these findings, authors 
has developed hypothesis on the positive contribution of six factors (leadership, strategy, culture, 
people management, technology, measurement) to effective knowledge management and its own 
positive impact in enhancing organizations innovation. The analysis results of the proposed model 
would lead to respond to the research questions. As unit of analysis were selected the Greek SMEs, 
due to author’s personal interest on them, lack of previous related studies and the importance of 
knowledge management in Greek SMEs survival.  

 The survey preparation and actual data collection followed. Author made sure he had adequate 
knowledge on the subject, prior to constructing the questionnaire for data collection. Much 
emphasis was paid so that the questionnaire was clear and easy to use, as well as to the contents of 
the included sections, so that the questions can be representative. Finally, the questionnaire was 
posted online via a web platform and the link was shared to a number of SMEs via email, while the 
responses were automatically stored on a spreadsheet. More details on questionnaire development 
and data collection are presented in the section (3.2). 

The analysis section was challenging for the author, as in order to perform proper data analysis, he 
had to acquire access and familiarize himself with two state of the art statistical packages of IBM, 
the SPSS (Statistical Package for the Social Sciences) and AMOS 21 (Analysis of Moment Structures). 
SPSS has enabled author to perform Exploratory Factor Analysis (EFA) in order to review data validity 
and reliability (discussed in section 3.5) and identify the existence of additional factors that had not 
been initially considered. Since all variables were explained, author contracted the structural model 
in AMOS21 and introduced the survey data to calculate and evaluate model fit indices. Since model 
fit was adequate, the path analysis took place, where the relations and effect of variable were 
calculated. The findings were finally compared to the literature findings. 

The last step of the research was to compile the study report. But following Yin (2009) suggestions, 
the case study composing had already started even before data collection and analysis was 
completed, although in a preliminary stage. Much attention was paid to clearly state the problem 
discussion and scope of study and present adequate literature review, based on which the survey 
questions and the hypothesis were built. Also throughout the study strong focus was kept to relate 
and analyze the research findings versus what was indicated by literature. At all stages of the report, 
the author was consistently focused to comply with the course’s and instructor’s guidelines on 
structure and format. 

 

3.2 Questionnaire and measurements 

In order to perform this thesis survey, appropriate questionnaire was compiled. In the very start of 
the questionnaire, a brief definition of knowledge management was provided, in order to familiarize 
the responders with the term and clearly distinguish knowledge management from information 
management. In addition, the aim of the questionnaire on understanding the relations of the 
surveyed items was discussed.  The introduction ends with a clear statement that the responses will 
be captured only for academic purposes and will be treated with confidentiality, so that we can 
avoid any potential bias in replies. 

Following, the questionnaire consisted of two separated sections, the demographics of the 
responders and the main research section. The demographical information requested was limited to 
the ones considered most important, as emphasis is given to the quality of data collected rather 
than the quantity. The main research section had eight sub sections, which are the variables to be 
investigated (leadership, knowledge strategy, culture, people management, technology, 
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measurement, effective knowledge management, innovation). Each one of them consisted of a set 
of four to six questions, asking on the characteristics of each variable, covering thus all the 
respective aspects per variable presented in theory. These question measure the responses to a five 
grade Liker scale, from strongly disagree up to strongly agree scale. At the very end of the 
questionnaire, a field was added, where responders were prompted to post freely their comments 
on the knowledge management in their SMEs. 

 

3.3 Sampling group and data collection 

This study’s sampling group has been a number of randomly selected SME’s in Greece. Considering 
time limitations, author has managed to contact in total more than 200 Greek SMEs, while finally 
136 responses have been recorded. The list of the Greek SMEs was acquired through the ICAP 
Group, which is offering online the biggest business directory in Greece and respective contact 
details. The SMEs contacted, were randomly selected from different business sectors and 
geographical areas, so as to avoid homogeneity of characteristics which could affect responses 
subjectivity. These SMEs were initially contacted though phone, explaining our research scope and 
data collection confidentiality, followed my email sharing of the questionnaire. 

The questionnaire was built online in a Google free web platform, and distributed to the SMEs 
through a web link, via email. It was offered online for a predetermined three weeks period. The 
development of an online questionnaire served a number of purposes. It provided the most cost 
effective solution of questionnaire sharing, while ensured full completion of all research questions 
per responder, as the form did not allow submission unless all the required fields were answered. 
Also author was confident that the rate of reply would increase by offering an online questionnaire, 
as it radically reduces the time and effort to fill it in and communicate back data to researcher. It 
should be noted that right after responders submit, the responses were automatically captured and 
data recorded by the web platform on a separate spreadsheet. After completing the questionnaire 
offer period, the recorded data were introduced by the author to IBM SPSS program for performing 
the analysis.  

 

3.4 Unit and level of analysis 

The unit of analysis of this thesis is the Greek Small Medium Enterprises (SMEs). According to the 
European Commission SMEs classification (2005), they consist the enterprises that employee less 
than 250 people while have an annual turnover less to 50m or balance sheet less than 43m. Small 
Medium Enterprises comprise the 99% of all enterprises in Greece OECD, 2010).  

 

3.5 Validity and reliability  

Validity describes the extent to which a measure accurately represents the concept it claims to 
measure (Punch 1998). This study relies initially to content validity, which relates to researcher’s 
judgment on whether the research provides adequate coverage of the topic. Author claims content 
validity, not only based on their extensive literature research and findings capturing that was 
performed during this study, but also their previous experience and enhanced ability (due to skills 
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developed during this MBA course) to design, develop, implement and evaluate questionnaires that 
provide trustworthy and relevant measures to comply to this thesis research findings, hypothesis 
and conclusion.  

Additionally the study relies to construct validity. The construct validity involves demonstrating 
relationships between the concepts under the study and their framework. This is done in this study 
by performing the Exploratory Factor Analysis and producing the Pattern Matrix, in order to evaluate 
the two main components of construct validity, which are the convergent and discriminant validity. 
The converged validity of this study, which indicates the correlation between variables within a 
single factor, is high in this study as the factor loadings are high. Also the discriminant validity, which 
refers to the extent that factors are distinct and uncorrelated to each other, is also high as there are 
no inter-correlations among factors. Consequently, the overall construct validity is also considered 
high. 

Reliability on the other hand, is used to describe the overall consistency of a measure. A measure is 
said to have a high reliability if it produces similar results under consistent conditions. One way of 
evaluating reliability is through measuring test-retest reliability. This means performing the same 
survey with the same respondents at different moments of time. The closer the results are 
comparing the two cases, the greater the test-retest reliability of the survey instrument. But this 
practice was not followed due to time limitation on performing the current study. 

This study uses though, the most popular methods of estimating reliability, which is by measuring 
internal consistency (Walonick, 2010), meaning how a set of variables will consistently load on the 
same factor. The internal consistency is measured through the calculation of the Cronbach’s alpha 
(Cornbach, 1951). Specifically, during the last step of performing the Exploratory Factor Analysis, the 
Cronbach’s alpha is calculated for each set of variables, for all eight of them. It is proven in our case 
that all sets of factors have high values, indicating high reliability. 
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4. EMPIRICAL FINDINGS  

4.1 Data collection 

An online survey was the mean of collecting the appropriate data. In order to achieve sufficient 
sample size, numerous SMEs were contacted primarily electronically. The results collected were 
submitted to a thorough analysis as we will depict in the following sections. For the data collection, 
author made sure that no survey submission can be made with incomplete or invalid data; hence the 
dataset was complete from that viewpoint. 

 
Figure 8 – SME category overview 

In total 136 responses were captured from SMEs spanning all three categories as these are identified 
by the European Commission (2005). Figure 7 depicts the distribution for the 136 responses to the 
different types of SMEs, were we can see that the majority were small and medium-sized with a 
lower but still significant representation of micro ones. 

 

 

 
Figure 9 – Responder Demographics  

 

Figure 9 and 9 depict and overview of the workforce in the companies portrayed in the survey. We 
have to note some aspects such as the highly skilled personnel as well as the distribution on the 
work experience and the fact that they span various departments. All of these indicators may hint 
the background of the people involved assessing the survey questions. 
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Figure 10 – Company Workforce 

 

Additionally, the descriptive statistics of the survey are presented on Table 5.  

Table 5 – Data Descriptive Statistics 

Factor Question N Minimum Maximum Mean Std. Deviation 
Leadership L1 136 1 5 4.05 .945 

 L2 136 1 5 3.94 1.031 
 L3 136 1 5 3.99 1.071 
 L4 136 1 5 3.96 1.010 
 L5 136 1 5 3.93 1.104 

Strategy S1 136 1 5 4.17 .803 
 S2 136 1 5 4.22 .814 
 S3 136 1 5 4.19 .856 
 S4 136 1 5 4.12 .835 
 S5 136 1 5 4.14 .742 

Culture C1 136 1 5 3.85 1.119 
 C2 136 1 5 3.88 1.068 
 C3 136 1 5 3.96 1.014 
 C4 136 1 5 3.95 1.091 
 C5 136 1 5 3.83 1.106 
 C6 136 1 5 3.88 1.019 

People P1 136 1 5 3.76 .970 
 P2 136 1 5 3.84 .998 
 P3 136 1 5 3.78 .979 
 P4 136 1 5 3.85 .942 
 P5 136 1 5 3.73 .992 
 P6 136 1 5 3.78 .964 

Technology T1 136 1 5 4.31 .874 
 T2 136 1 5 4.15 .915 
 T3 136 1 5 3.98 1.112 
 T4 136 1 5 4.12 .911 
 T5 136 1 5 3.90 1.046 
 T6 136 1 5 3.85 .934 

Measures M1 136 1 5 3.51 .760 
 M2 136 1 5 3.53 .760 

 M3 136 1 5 3.60 .754 
 M4 136 1 5 3.53 .750 

Effective KM EKM1 136 1 5 4.29 .780 
 EKM2 136 1 5 4.21 .895 
 EKM3 136 1 5 4.21 .930 
 EKM4 136 1 5 4.13 .893 
 EKM5 136 1 5 4.17 .891 
 EKM6 136 1 5 4.21 .906 

Innovation I1 136 1 5 4.04 .946 
 I2 136 1 5 4.00 .989 
 I3 136 1 5 3.99 .985 
 I4 136 1 5 4.07 .983 
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The first column lists the questions that correspond to the respective question number (as shown in 
the full questionnaire depicted in the Appendix section 0), N is the number of responses and 
minimum and maximum are the questionnaire’s scale range, which in our case is the Likert scale. 
Additionally, the Mean values reflect the central tendency of data, while the Standard Deviation 
values reflect the dispersion of data around mean. 

In the following sections, the Structural Equation Modeling (SEM), a statistical technique for testing 
and estimating causal relations using a combination of statistical data and qualitative causal 
assumptions, is used. For the measurement part both Exploratory Factor Analysis (EFA) and 
Confirmatory Factor Analysis (CFA) are performed, while for the structural part -path analysis used 
to describe the directed dependencies among a set of variables. As tools the IBM software SPSS 
(Statistical Package for the Social Sciences) and AMOS 21 (Analysis of Moment Structures), have 
been used.  

 

4.2 Exploratory Factor Analysis  

The Exploratory Factor Analysis (EFA) is followed in order to group variables based on correlations, 
providing a factor structure. In general, an EFA prepares the variables to be used for cleaner 
structural equation modeling. Author of this thesis performs the EFA statistical analysis with the use 
of IBM SPSS software.  

The first step is to examine if the variables relate to one another enough, so we can proceed to 
meaningful EFA analysis. This test of sampling adequacy is done by performing Kaiser-Meyer-Olkin 
(KMO) Measure of Sampling Adequacy and Bartlett's Test of Sphericity (depicted in Table 6). 

 

Table 6 – KMO and Bartlett's Test 
Kaiser-Meyer-Olkin Measure of Sampling Adequacy. .871 

Bartlett's Test of Sphericity 
Approx. Chi-Square 4179.601 
df 861 
Sig. .000 

 

High KMO values (between 0.5 and 1.0) indicate factor analysis is appropriate. In our case, as the 
value is >0.8, the sample I characterized as meritorious (Kaiser, 1974).   Additionally the Significance 
level is less than <0.05, indicated that the relationship among variable is strong enough to perform 
EFA. 

Next step in EFA analysis is to identify the number of factors explained through our available data 
sample. The idea is to investigate the existence of additional factors, other than the ones that are 
hypothesized in our proposed model. The Kaiser’s proposed K1 method (Kaiser, 1960) is applied, as 
the most common method utilized in practice (Fabrigar et al., 1999), according to which, only the 
factors that have Eigenvalues greater than 1, should be retained for interpretation. 
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Table 7 – Total Variance Explained 

Factor Initial Eigenvalues Extraction Sums of Squared Loadings Rotation Sums 
of Squared 
Loadingsa 

Total % of Variance Cumulative % Total % of Variance Cumulative % Total 
1 11.288 26.875 26.875 10.811 25.741 25.741 6.099 
2 4.744 11.296 38.171 4.322 10.291 36.032 7.844 
3 4.300 10.237 48.408 3.753 8.935 44.967 4.872 
4 3.231 7.692 56.100 3.316 7.895 52.862 7.421 
5 2.144 5.104 61.204 1.763 4.197 57.059 6.718 
6 1.896 4.515 65.719 1.542 3.671 60.730 3.559 
7 1.603 3.816 69.534 1.399 3.331 64.061 5.903 
8 1.307 3.113 72.647 .929 2.211 66.272 5.266 
9 .903 2.151 74.798     

10 .799 1.902 76.700     
11 .732 1.744 78.443     
12 .644 1.532 79.976     
13 .604 1.439 81.415     
14 .563 1.341 82.756     
15 .513 1.222 83.978     
16 .484 1.152 85.129     
17 .457 1.088 86.217     
18 .436 1.039 87.256     
19 .424 1.009 88.265     
20 .365 .868 89.133     
21 .355 .845 89.978     
22 .335 .797 90.775     
23 .330 .787 91.561     
24 .325 .775 92.336     
25 .293 .698 93.034     
26 .290 .690 93.724     
27 .269 .641 94.365     
28 .235 .560 94.925     
29 .226 .539 95.463     
30 .222 .528 95.991     
31 .208 .495 96.486     
32 .180 .429 96.916     
33 .166 .394 97.310     
34 .161 .383 97.693     
35 .155 .368 98.061     
36 .144 .342 98.403     
37 .134 .319 98.722     
38 .129 .308 99.030     
39 .114 .270 99.301     
40 .106 .253 99.553     
41 .100 .238 99.791     
42 .088 .209 100.000     

Extraction Method: Maximum Likelihood. 
 
According to Table 7 we find that in our survey 8 Eigenvalues are greater than 1, indicating 8 
important factors which explain more than 72% (desired >60%) of variables. This is matching the 
number of variables originally considered in the proposed model. 
 
Following the validity is checked, by producing and evaluating the output of the Pattern Matrix, 
which shows how the variable group (load) into factors. 
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Table 8 – Pattern Matrix 
 Factor 

1 2 3 4 5 6 7 8 
C2 .897        
C4 .887        
C5 .873        
C6 .870        
C3 .865        
C1 .829        
P4  .917       
P2  .836       
P1  .832       
P6  .804       
P3  .743       
P5  .735       
L5   .899      
L3   .894      
L4   .849      
L2   .844      
L1   .750      

EKM3    .851     
EKM2    .829     
EKM5    .800     
EKM6    .799     
EKM4    .702     
EKM1    .477     

S3     .831    
S4     .796    
S2     .788    
S5     .694    
S1     .675    
T5      .829   
T6      .815   
T4      .796   
T2      .601   
T3      .575   
T1      .575   
I2       .848  
I3       .840  
I1       .838  
I4       .723  

M4        .751 
M3        .703 
M1        .564 
M2        .552 

Extraction Method: Maximum Likelihood. 
Rotation Method: Promax with Kaiser Normalization. 

 
 
Table 8 illustrates a very clean factor structure in which convergent and discriminant validity are 
evident. Convergent validity is evident as variables within a single factor are highly correlated, which 
is proved by the high loadings within factors. Also discriminant validity related to factors being 
distinct and uncorrelated is evident, and no cross-loadings between factors exist. Almost all factors 
exceed the cut-off level of 0.5, having high values. Only the EKM1 loading is below the cut off lever 
of 0.5, according to the limits corresponding to our sample size as proposed by literature (Hair et al., 
2010) for our sample size. Thus, EKM1 variable will be excluded from our analysis. 
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The final step of the Exploratory Factor Analysis, involves reliability evaluation. This is done by 
calculating the Cronbach’s Alpha (Nunally, 1994), which measures the proposed framework internal 
consistency and therefore its reliability (as depicted in Table 9). 

Table 9 – Cronbach's  Alpha calculation 
Survey questions Cronbach's  Alpha 

Leadership L1, L2, L3, L4, L5 0.931 
Knowledge Strategy S1, S2, S3, S4, S5 0.885 
Culture C1, C2, C3, C4, C5, C6 0.949 
People Management P1, P2, P3, P4, P5, P6 0.933 
Technology T1, T2, T3, T4, T5, T6 0.850 
Measurement M1, M2, M3, M4 0.813 
Effective Knowledge Management EKM2, EKM3, EKM4, EKM5, EKM6 0.900 
Innovation I1, I2, I3, I4 0.895 

 
Taking into consideration the above results, reliability is also high as all sets of factors have quite 
high values of Cronbach’s Alpha (values >0.8 are considered very good, while values >0.9 are 
considered excellent). 
 
 

4.3 Confirmatory Factor Analysis  

The Confirmatory Factor Analysis (CFA) is the next step after EFA, to confirm model fit. Model fit 
refers to how well the proposed model (in this case, the model of the factor structure) accounts for 
the correlations between variables in the dataset. The model fit is measured by extracting and 
evaluating the following parameters with the use of IBM AMOS 21 software. 

Table 10 – relative Chi square (CMIN/F)  

Model NPAR CMIN DF P CMIN/DF 
Default model 89 1048.991 772 .000 1.359 

Saturated model 861 .000 0 
Independence model 41 4585.927 820 .000 5.593 

On Table 10, Chi square (CMIN) divided by degrees of freedom (DF), give us the relative Chi square 
(CMIN/F).  Wheaton et al. (1977) suggest a ratio of approximately five or less “as beginning to be 
reasonable”. Nevertheless, most commonly ratios in the range of 2 to 1 or 3 to 1 are indicative of an 
acceptable fit between the hypothetical model and the sample data (Carmines and McIver, 1981). 
Therefore, the calculated 1.359 ratio indicates a good fit.  

Another value to measure model fit is the Goodness of Fit Index (GFI), devised by Jöreskog and 
Sörbom (1984), according to whom it ranges from 0 to 1, with 1 indicating the perfect model fit, 
while its value increases with the sample size. Therefore, the author of this survey will not be 
sceptical on GFI metric moderate but still acceptable value (0.736) as depicted in Table 11.  
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Table 11 – Goodness of Fit Index (GFI) 

Model RMR GFI AGFI PGFI 
Default model .144 .736 .705 .660 

Saturated model .000 1.000 
Independence model .267 .218 .178 .207 

 

In contrary to GFI, more adequate measures are currently considered the (i) Comparative Fit Index 
(CFI) and (ii) the Root Mean Square Error of Approximation (RMSEA), both of which are least 
affected by sample size (Fan et al., 1999). In our case these are depicted in Table 12 and Table 13 
respectively. 

Table 12 – Comparative Fit Index (CFI) 

Model 
NFI 

Delta1 
RFI 

rho1 
IFI 

Delta2 
TLI 

rho2 CFI 

Default model .771 .757 .927 .922 .926 
Saturated model 1.000 1.000 1.000 

Independence model .000 .000 .000 .000 .000 

 

According to Bentler (1990) who introduced this metric, CFI values close to 1 indicate a very good fit, 
while generally values >0.9, as per our case (CFI=0.926) indicate acceptable fit. It actually indicated 
that 92.6% of the covariation in the data can be reproduced by the given model. 

 

Table 13 – Root Mean Square Error of Approximation (RMSEA) 

Model RMSEA LO 90 HI 90 PCLOSE 
Default model .052 .043 .059 .368 

Independence model .184 .179 .190 .000 
 

On the other hand, RMSEA is measured equal to 0.052 which is considered also adequate. Browne 
and Cudeck (1993) suggest that a RMSEA of .05 or less indicates a "close fit", while values of 0.05 to 
0.08 indicate adequate fit. Also Steiger (2007) argues that RMSEA less than 0.07 is acceptable, while 
Mc Callum et al. (2006) accept values less than 0.08 as indicative of good model fit. 

 

 

 

4.4 The structural model – testing hypothesis 

Having performed the EFA and CFA, the author is confidently proceeding to testing the hypothesis 
conducted in theory (sections 2.4.2 and 2.4.3), through creating a structural model in AMOS21 
software. This model holds all the proposed model’s hypotheses and through introduction of the 
surveys responses, calculations were made as depicted in Figure 11. 
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Figure 11 – AMOS structural model 
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The values on the arrows linking the variables are the path coefficients, which provide the weight of 
these links in the path analysis. From the model above, it is evident that all six factors have a positive 
contribution to Effective Knowledge Management, while the Effective knowledge Management has a 
positive contribution to Innovation. Actually, culture and measurement seem to be the biggest 
contributors to effective knowledge management, followed by leadership, knowledge strategy, 
people management and lastly technology. In turn the effective knowledge management seems to 
contribute to Innovation. 

Table 14 – Testing of Hypotheses 

Hypothes
is 

Path 
path  

coefficient 
weight 

CR  value 
>1.96 Supported? 

H1 Leadership → Effective Knowledge Management 0,23 2,773 Supported 

H2 Knowledge Strategy → Effective Knowledge Management 0,19 2,279 Supported 

H3 Culture → Effective Knowledge Management 0,35 4,109 Supported 

H4 People Management → Effective Knowledge Management 0,19 2,281 Supported 

H5 Technology → Effective Knowledge Management 0,05 0,615 Not Supported 

H6 Measurement → Effective Knowledge Management 0,32 3,417 Supported 

H7 Effective Knowledge Management → Innovation 0,38 3,857 Supported 
 

However, when applying the statistical criterion of Critical Ratio (CR) which tests of loading 
significance and must have value higher than 1.96 (Hox and Bechger, 1998; Garson, 2007), the 
statistics provide support to all the model hypothesis, except the contribution of Technology to 
Effective Knowledge Management (as CR=0,615 <1,96). An overview of the results is depicted in 
Table 14. 
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5. ANALYSIS AND DISCUSSION  

The first hypothesis (H1) was that Leadership has positive impact on Effective Knowledge 
Management. The weight of the path coefficient is 0.23, showing considerable positive impact, while 
the high CR value (2,773) above the cut-off level 1.96 reveals statistical significance. This positive 
contribution is in line with the literature findings. For example, as Yu et al. (2004) indicate, 
leadership influences positively the knowledge management performance, while McDermott (2000) 
argues that it is impossible to manage knowledge without leadership support. 

The second hypothesis (H2) was that Knowledge Strategy has positive impact on Effective 
Knowledge Management. Here the weight of the path coefficient is 0.19, showing also considerable 
positive impact, while the high CR value (2,279) above the cut-off level 1.96 reveals statistical 
significance. This finding is consistent with literature, which implies positive effect of Strategy to 
Knowledge management. Zack (1999) considered strategy as the most important factor for guiding 
knowledge management, while Hadzic and Hasan (2003) highlighted that a clear knowledge strategy 
aligned with organization strategy is a key point towards knowledge management. 

The third hypothesis (H3) was that Culture has positive impact on Effective Knowledge Management. 
The weight of the path coefficient is 0.35, showing very positive impact, while the high CR value 
(4,109) above the cut-off level 1.96 reveals statistical significance. Actually Culture is proven to be 
the biggest contributing factor to Effective Knowledge Management. This is not surprise as several 
researchers (Cumming and Worley, 2005; Tseng, 2010; Park et al, 2004) consider Culture as one of 
the most powerful enablers of knowledge management. Moreover, Liebowitz (1999) argues that 
more than 90% of knowledge management depends on culture. 

The fourth hypothesis (H4) was that People Management has positive impact on Effective 
Knowledge Management. Here the weight of the path coefficient is 0.19, showing considerable 
positive impact, while the high CR value (2,281) above the cut-off level 1.96 reveals statistical 
significance. Actually People Management seems to positively influence Effective Knowledge 
Management, in the same degree as the Knowledge Strategy. The positive contribution of People 
Management to effective knowledge management is in line with literature findings, when examining 
the factors that comprise this term (section 2.2.4). In detail, Chen and Huang (2009) have highlighted 
the importance of training, Yu et al. (2004) have supported the positive effect of rewards in 
promoting knowledge management, Lin and Kuo (2007) considered Human Resource Management 
vital in knowledge management implementation, while Adenfelt and Lagerstrom (2006) argued on 
employees-as knowledge creators and distributors-are enables of knowledge management 
implementation. 

The fifth hypothesis (H5) was that Technology has positive impact on Effective Knowledge 
Management. In this case the weight of the path coefficient is 0.05, showing very small but still 
positive impact, but this proposition could not be statistically supported as critical ratio (CR) value 
(measured 0.615) is below the cut-off level of 1.96. Although it is not statistically significant, the 
implied positive impact of technology is consistent with what literature suggests. Additionally the 
small, compared to other factors, contribution of technology to effective knowledge management is 
in line with the work of Wong and Aspinwall (2005), who also perceived technology as the least 
important factor of knowledge management. 

The sixth hypothesis (H6) was that measurement has positive impact on Effective Knowledge 
Management. The weight of the path coefficient is 0.32, showing very positive impact, while the 
high CR value (3,417) above the cut-off level 1.96 reveals statistical significance. The weight of the 
path coefficient places Measurement in the position of the factors with the biggest contribution to 
Effective Knowledge Management, along with Culture. The importance of measurement has also 
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been revealed in literature, among which Duffy et al. (1999) argued that measurement is important 
to effective knowledge management, as it ensures that knowledge is maintained and reviews. Also 
Dale and Guy (2009) agree with author’s findings, that measurement is one of the most critical 
success factors of knowledge management, as it enables organizations evaluate if the benefits of 
current knowledge management are achieved, or some change in knowledge strategy is required.  

The last hypothesis (H7) was that Effective Knowledge Management has positive impact on 
Innovation. The weight of the path coefficient is 0.38, showing very positive impact, while the high 
CR value (3,857) above the cut-off level 1.96 reveals statistical significance. Although limited 
attention has been paid in literature on identifying the knowledge management contribution to 
innovation (Sparrow, 2001; Wong and Radcliffe, 2000, Bashir, 2006), author of this study contributes 
one more argument on the few researchers findings who have investigated and suggested the 
positive role of effective knowledge management in innovation (Nonaka and Takeuchi, 1995; 
Amabile et al, 1996; Brand, 1998; Carneiro, 2000).  Moreover it is worth noting that Rhodes et al. 
(2008) considered knowledge management the best way to enhance innovation in an organization. 

Finally, in the last section of the survey where responders posted comments on knowledge 
management in their organizations, responders have shown strong interest on the research findings. 
Many responders have highlighted the importance of innovation in their SMEs survival, especially in 
contemporary era in Greece where SMEs are suffering from the economic recession. Thus they 
showed strong interest on understanding the magnitude of contribution of knowledge management 
to innovation enhancement, which is the scope of this study. Additionally a few responders have 
surprisingly claimed that have gained a more holistic insight on the characteristics and aspects of 
each separate factor that enables knowledge management, though the set of questions that 
constituted each factor in the released questionnaire. Finally, many other have shown strong 
interest on understanding, which are the biggest contributing factors to effective knowledge 
management, in order to focus their attention and effort towards this direction.    
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6. CONCLUSIONS  

The purpose of this study was to shed more light is the relatively unknown field of knowledge 
management in SMEs, and provide answers to the research questions on the enablers of knowledge 
management and the link of the latter to the innovation enhancement of SMEs. The research was 
accompanied with an empirical study on the SMEs in Greece. 

Thus author has initially identified the main contributing factors to effective knowledge 
management and based on theoretical findings he formulated hypothesis on their positive 
contribution to effective knowledge management. Similarly investigated and formulated also 
hypothesis on the positive impact of effective knowledge management to innovation. 

Based on the results of the analysis on the Greek SMEs sample, author has firstly proved that key 
enablers factors such as Leadership, Knowledge strategy, Culture, People Management, Technology, 
and Measurement influence positively Effective Knowledge Management. The empirical findings 
indicate that these enablers, with the exception of Technology, have a considerable positive impact, 
with Culture and Measurement being the biggest contributors. The impact of Technology although 
positive, is not seen as being significantly related to Effective Knowledge Management. Additionally 
author has shown that the Effective Knowledge Management positively influences Innovation, and 
the empirical findings show a significant impact.  

In conclusion, there are several enablers that play a pivotal role to knowledge management 
effectiveness in SMEs in Greece, and these should be properly addressed. The study results help to 
pinpoint where priorities should be set (to the enablers with greater impact) and indicate that an 
effective knowledge management could also lead to innovation thriving. Especially in the years of 
economic recession in Greece, many SMEs are operating under increased constraints on resources, 
and hence are rethinking their priorities, focus areas and strategies. Since innovation is a 
competitive market advantage crucial to their survival and success, and this is strongly linked to 
Knowledge Management, influenced by key enablers, author hopes that the results of this work will 
empower the decision makers in taking informed decisions and assessing their effect on knowledge 
management and innovation. 
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7. LIMITATIONS AND FUTURE RESEARCH 

Taking a critical view on this research study, author has identified some limitations that are not 
addressed for various reasons (but mostly due to lack of time) and could constitute future research. 
Author hopes that the aspects mentioned below, will provide a starting point for the interested 
researcher to dig further into the directions we have laid out. 

The first limiting aspect is the sample size. Author has managed to receive 136 responses, which 
were adequate for this effort; however, a larger sample size may reveal additional aspects. It should 
be noted that in the effort to collect responses many companies were hesitant in sharing 
information and author has managed to convince most of them only by making this survey totally 
decoupled from any company-identifying information. This is seen as a limitation as it constrains 
potential further correlation with company specific strategies, decisions and actions. 

Not focusing on a specific industry sector, SME size, region etc. as these may differ between them 
can be considered as a limiting factor of this research. For instance, in this research technology is 
positively related but doesn’t significantly impact KM; author suspects that this might not be the 
case for high-tech companies. Considering potential “focus” factors such as locality, industry/sector 
specific, etc. we might be able to get more valuable insights specific to that area.  

Finally, the data was collected from sample personnel, consisting one person per company who 
responded to our questionnaire. In that sense, the results may be more easily influenced by personal 
biases and idiosyncrasies and not fully or accurately reflect the views of the majority of people in the 
same company. Considering multiple responses from each company might help towards acquiring 
more objective data per company. 
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9. APPENDIX 

9.1 Acronyms 

AMOS Analysis of Moment Structures 

CFA Confirmatory Factor Analysis 

CFI Comparative Fit Index 

CR Critical Ratio 

EC 
European Commission; the executive body of the EU responsible for proposing 
legislation, implementing decisions, upholding the Union's treaties and day-to-day 
running of the EU. 

EFA Exploratory Factor Analysis 

EKM Effective Knowledge Management 

EU European Union; currently composed by EU-27 

EU-27 

Economic and political union of 27 European countries i.e., Austria (AT), Bulgaria 
(BG), Cyprus (CY), Czech Republic (CZ), Denmark (DK), Estonia (EE), Finland (FI), 
France (FR), Germany (DE), Greece (EL), Hungary (HU), Ireland (IE), Italy (IT), Latvia 
(LV), Lithuania (LT), Luxembourg (LU), Malta (MT), Netherlands (NL), Poland (PL), 
Portugal (PT), Romania (RO), Slovakia (SK), Slovenia (SI), Spain (ES), Sweden (SE), 
United Kingdom (UK) Belgium (BE). 

GFI Goodness of Fit Index 

HRM Human Resource Management 

KM Knowledge Management 

KMO Kaiser-Meyer-Olkin  measure of sampling adequacy 

R&D Research and Development 

RMSEA Root Mean Square Error of Approximation 

SBA Small Business Act for Europe 

SEM Structural Equation Modeling 

SME Small Medium Enterprises 

SPSS Statistical Package for the Social Sciences 
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9.2 Survey 

The survey was realized with the help of Google online forms. The author has taken all measures not 
to collect any privacy-infringing data or any other company-specific information. Additionally, the 
setup of the survey required that all questions are answered prior to submission, which means that 
there are no missing data in for the analysis and evaluation.  

The survey, as posted in the online form, is presented below: 
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