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Abstract: To survive and thrive, society has always needed knowledge. Knowledge is a significant component of success of any member within the organization and, implicitly, of the organization itself. Knowledge management could be defined as a vast process of transforming tacit knowledge into explicit knowledge and sharing it within organizations. Knowledge management efficiency is observed when the knowledge stored at the organization level is actually used.

In this article, I will summarize the main features of knowledge management models as follows: SECI model, hierarchical model, process models: knowledge management modeling and process-based knowledge model, and technology models: knowledge management technology model and models Web 2.0 service. I will perform a comparative analysis of the above mentioned knowledge management models, using the criteria of relevance and sufficiency as a first step. I’ ll apply the results of this comparative analysis to Karl Popper's criteria for establishing a knowledge management model that I’ ll use to build a knowledge bank of the National Defense, Public Order and National Security System.
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Introduction
In our contemporary society, it is highly important for people to make the most of the available knowledge sources. Some authors in the field have even argued for training a skill necessary for knowledge management and for anybody willing to improve their skill of information processing.

Knowledge management emerged through various papers published by pioneers in the field, such as Peter Drucker, in the 1970s, Karl-Erik Sveiby in the end of the 1980s, and Nonaka and Takeuchi in mid 1990s. Nowadays, concepts such as "knowledge-based company", ”knowledge worker” and ”CKO (the chief knowledge officer)” are more and more employed in the literature.

Less broadly speaking, knowledge management is the process through which organizations generate value out of their intellectual bonds. Knowledge management is a multi-phased process, including knowledge creation, knowledge acquisition, knowledge collection, knowledge storage and usage, knowledge dissemination, knowledge sharing, knowledge reusing and synthesis and using knowledge essential to the organization.

Ideas emerging from artificial intelligence systems and expert systems have led to concepts such as knowledge acquisition, knowledge engineering and knowledge-based systems. Those concepts have, in their turn, boosted the evolution of knowledge management systems.

These days, there has been an exceptional increase in the number of periodicals and magazines that contain knowledge management in their headlines. Such instances would be Knowledge Management, The Knowledge Management Magazine and The Knowledge Management Journal, which are valuable resources, case studies and guidance for those working in knowledge-based organizations.

1. Presenting Knowledge Management Models
The International Standardization Organization defines the model as „the structured specification of all actions appropriate for a certain domain through abstractizing reality."
 This definition also applies to knowledge management models as the purpose of such models is to provide conceptual tools for research and practice in knowledge management.
Knowledge management models describe various dimensions of each type of creation, conceptualization, appropriation, sharing, storing, processing, using, reusing and capitalizing knowledge. 
Pandey identifies the following knowledge management models: the SECI model, the hierarchical model, the process models and the technological models. 

1.1. The SECI model
The SECI model is represented by the SECI knowledge conversion matrix; the SECI initials stand for the four phases necessary for creating, sharing and employing knowledge, namely: socializing, externalizing, combining, internalizing. This model is represented in fig.1.1.
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Fig.1.1 Representing the SECI model (the source: adapted from Krishna Nath Pandey, 2016)

The SECI model was introduced by Nonaka and Takeuchi, and they proposed four means in which knowledge types can be combined and converted, showing the way in which knowledge is shared and created within organizations. The model is based on two types of knowledge: tacit and explicit knowledge.

Socialization is the process of collecting, storing and disseminating tacit knowledge. The organization members collect and store knowledge from their professional activity, every day life, from interacting with external experts and from the informal meetings with competitors outside the organization, from the organization co-workers. Such a process is called socialization as it continues during social interacting.
Externalizing is the process of turning tacit knowledge into explicit knowledge through creative and essential dialogues, employing metaphors, organizing meeting sessions. After having turned into explicit, tacit knowledge is codified into documents, handbooks, reports, so that it would be handier to be spread throughout the organization.     
Combining is the acquisition, integration, synthesis, processing and disseminating process of explicit knowledge through strategies and operations of planning, internal and external data assembling of published literature, documents and data bases of products and services.
Internalizing is the process of converting explicit knowledge into tacit knowledge and incorporating it into familiarizing with the organization members under the form of common mental models or of technical know-how. Thus, created explicit knowledge continuously is shared with the organization members, and the organization becomes a valuable asset.

According to the SECI model, the process of knowledge creating is a spiral which develops on three levels: individual (i), group (g) and organization (o). Employing existing knowledge, an organization generates new knowledge through the SECI process, while new knowledge, once created, becomes, on its turn, the starting point for the next phase of the process of knowledge creating.
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Figure 1.2 Representing the SECI model at three levels: individual (i), group (g) and organization (o), (the source: adapted from lkujiro Nonaka and Noboru Konno, 1998)
An important idiosyncrasy of the SECI model is the fact that moving through the four knowledge conversion ways is not circular, but spiral, and the spiral becomes larger both in its dimension and in its application domain as it moves through the ontological levels. Knowledge can generate a new knowledge spiral that can expand both horizontally and vertically, within and beyond the organization, starting with the individual level up to and even beyond the organization level. Creating organizational knowledge is a never-ending process which continuously accelerates and improves itself.

1.2. The hierarchical model
The hierarchical model of knowledge management was introduced by Nicolas Prat in 2006.
The model is formalized and structured as a hierarchy which allows navigating at all abstracting levels of knowledge management topics. Combining this hierarchical structure with the analytical hierarchy process, this model can be applied to quantitatively assess practice and/or knowledge management research. This is a three-folded model: types of knowledge, processes of knowledge and the knowledge management context. 
The three components of the model are the following: types of knowledge, processes of knowledge and the knowledge management context, and they are organized as a hierarchy. 
Knowledge types are classified into tacit and explicit knowledge, individual and collective knowledge, specific and general knowledge, declarative and procedural knowledge. Each type of knowledge is represented in a hierarchical model by the following characteristics: clarity, access, abstraction and functionality.
Knowledge processes are made up of operational processes, on one hand (acquisition, storage, transfer and employment) and, on the other hand, planning modelling and controlling processes: identification, mapping, modelling and assessing knowledge, systems and knowledge management projects, upgrading and protection.

Main directions of the knowledge management context are: strategy, organization, culture, leadership, human resource management, individual behaviour, IT and methods and, last, the environment. Out of those directions, IT and methods include: working fluxes, groupware, document management, data bases, business information houseware, multimedia, web, artificial intelligence, items that can be used in building up knowledge banks.  
Prat argued the fact that the basis of the hierarchical structure of the hierarchical knowledge management model, the analytical hierarchical process introduced by Thomas Saaty in 1980 can be applied to the quantitative assessment of knowledge management through the following phases:

· A sub-hierarchy of the hierarchic knowledge management model is selected in function of what need be assessed and to what purpose;
· weights are determined for the nodes of the sub-hierarchy;

· the weighed sub-hierarchy is used for performing evaluations ;
For each assessed item, scores are introduced for the final nodes of the sub-hierarchy. The global score of the item is calculated based on the proportions previously defined. 

1.3 Process models
A process is a series of actions or steps taken to reach a goal. There are two main process models: the model of knowledge management establishing and the model of process-based knowledge.

1.3.1 The model of knowledge management establishing
The model of knowledge management establishing highlights the way in which organization members view management action and behaviour and the way in which this understanding influences their own perceptions and actions in the process of knowledge management  and the way in which this understanding influences perceptions and actions in the process of knowledge management. The goal of the given model is the process of leading knowledge management concerning the actions of employees at the level of the organization.
 Such a model presupposes three processes: the creation process, the negotiation process and the formalizing process, as it can be seen in the figure below:
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Figure 1.3 The component processes of the model of knowledge management establishing. (source: adapted from Annemette Kjærgaard and Karlheinz Kautz, 2008)

1.3.2 The model of process-based knowledge.

Researchers have concluded that, in order to survive the competitive environment of our days, most organizations admit the importance of assets produced by knowledge with the aim of reaching performance objectives. Yet, when knowledge does not go hand in hand with then business process, it cannot help reach business objectives as knowledge is generated and employed during business processes.

Regarding the business process, knowledge „feeds” performance with the aim of getting better outcome, while performance leads to the process of getting business objectives. In its turn, a business process measures performance renders knowledge for their future usage, and knowledge enhances daily processes.
 

1.4 Technological models
Information and communication technologies have helped manage knowledge along its various aspects: acquisition, creation, collecting, upgrading, disseminating and using. Technological models of knowledge management have been particularly introduced to set different requirements of knowledge management. Two of the most representative technological models are the model of knowledge management technologies status and the 2.0 Web service models.

1.4.1 The model of knowledge management technologies status
In 2006, Petter Gottschalk proposed a „system of experts in the forth phase of the model of knowledge management technologies status. He ranked the systems into four phases: 
· phase I, called tools systems for end-users or ”person to technology”; 

· phase II describes types of systems ”who knows what” or ”person-to-person”; 

· phase III is related to systems of the type "what I know" or ”person-to-information”; 

· phase IV represents thinking systems or ”person-to-system”.

The main objective of am knowledge management system is to support creating, transferring and applying knowledge within organizations. Gottschalk investigating the utility of knowledge management systems in police investigations during the four phases of knowledge management systems, and eventually proposed a final model as it can be seen in the figure to follow.
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Figure 1.4 A representation of the model of knowledge management technology status (source: adapted from Petter Gottschalk, 2006)

Gottschalk worked upon the four phases, emphasizing the implications of information technology during each phase. He focuses on the fact that "Phase I is called “tools systems for end users” as information technology offers people tools that improve individual efficiency (for instance, text processing, spreadsheets and software presentation). Phase II is called „who knows what” – systems or people to person, people use information technology to find other people working in the field of knowledge (examples can be provided as Golden Pages systems, CVs and the Intranet). Phase III is labelled as „what I know” or people-to-information as information technology offer people access to information usually stored in documents (for example, contracts, articles, drawings, plans, photographs, e-mails, presentations and reports). Phase IV is called  ”as they think”  and emphasizes the way in which systems think as the system is meant to help solve a knowledge issue (examples can be expert systems and business information)"
.

1.4.2 The Web 2.0 Service Models
The Web 2.0 concept is a network in which its users help expand tools and communities on the Internet and, at the same time, develop knowledge bases and banks.

In 2011 Shari Shang and colaborators examined the Web 2.0 services and worked upon a framework for ranking existing service models from the perspective of creating knowledge. These services offer various levels of using knowledge on two types of platforms: experience-socializing and proliferating intelligence, implying four service models called: the Exchanger, The Aggregator, The Collaborator and the Liberalization. Upon presenting the Web 2.0 service models I follow the directions identified by Shari Shang.

The four 2.0 Web service models are the following:

(i) The Exchanger: it is a platform which allows socializing and externalizing knowledge through a reduced control mechanism that allows users to exchange information through text and vocal messages. 

(ii) The Aggregator: it is a platform that allows knowledge creating cycle in the socializing and externalizing quadrants to combine with reduced control mechanisms. This model offers a storing platform, such as Facebook, YouTube or Twitter, in order to share the user’s data in an allotted space, easily accessible over the Internet.

(iii) The Collaborator: it is a platform that allows the knowledge creating cycle in the socializing and externalizing quadrants to combine with the internalizing ones, with high control mechanisms. On such a platform, the internalized knowledge mode is present in two ways: recreational content and recreational applications. 

(iv) The Liberalization: it is a platform that ensures knowledge creating cycles from socializing to externalizing and combining them with the internalizing ones and with reduced control mechanisms. Using OpenOffice and Linux, for example, users can share the applications they download, as well as they can revise and update the open-source community web sites.

2. A comparative analysis of the knowledge management models
In the next part of the paper we will be looking at the relevancy and sufficiency of knowledge management models developed in the literature having in mind the pragmatic end of building up a knowledge data bank in the field of the National System of Defense, Public Order and National Security. The two criteria refer to the following: relevancy is about whether theory offers solutions in dealing with the approached issue, while sufficiency is about whether solutions offered have a minimum functionality in changing the solutions of the approached issue.

Upon applying theory relevancy with the above-mentioned criteria, we can see that the amount of relevant information for building up a knowledge bank contained in the SECI models, hierarchically and technologically of the Web 2.0 services is higher than with other models. The SECI model, in its combination phase – the process of acquisition, integration, synthesis, processing and sharing explicit knowledge can be used in building up a knowledge bank through assembling internal and external data, computer simulating through various software, writing handbooks, documents and databases for products and services. According to the hierarchical knowledge management model, the knowledge management context comprises working fluxes, groupware, document management, data bases, data bases, business information houseware, multimedia, web, artificial intelligence, elements that can be used in building up knowledge banks. Web 2.0 services technological models contain on all four platforms relevant elements that can be used in making up knowledge banks: information exchange platforms, storing platforms, recreative platforms, sharing applications through open-source elements.
According to the sufficiency criterion, applied to the three knowledge management models, the amount of information necessary in building up a knowledge bank can be found in theories contained in SECI models and in Web 2.0 services models. The SECI model contains well-defined elements necessary both individual knowledge and organizational and inter-organizational knowledge, being based on extracting tacit knowledge out of explicit knowledge, being followed by its dissemination. Web 2.0 technological service models contain platforms dedicated to sharing knowledge through TIC techniques and technologies.
Thus, Web 2.0 technological service models offer both relevant and sufficient information for building up knowledge banks, while the hierarchic model offers only relevant information, and other knowledge management models do not offer either relevant or sufficient information in changing a solution of a tackled issue. 
Next I will be drawing a comparison based on Karl Popper’s criteria
. Popper explains a number of criteria used in comparing two criteria:
(1) t2 makes more precise assertions than t1, and these more precise assertions withstand more precise tests; 
(2) t2 describes and explains more facts than t1 ; 
(3) t2 describes and explains facts in more detail than t1 does; 
(4) t2 has successfully passed tests that t1 failed; 
(5) t2 has suggested new experimental tests which had not been taken into regard before building t2 (and which had not been suggested by t1 and which are probably not applicable to t1), while t2 has passed these tests; 
(6) t2 unified and connected various unrelated issues so far. 
On a whole, employing Popper’s criteria allows writing the following assessment:
Criterion 1) The Web 2.0 technological service model (t2) offers a platform that allows socialization and externalization of knowledge through a mechanism that allows users to exchange knowledge through written or vocal messages. In the SECI model (t1), organization members collect and accumulates knowledge through their professional activity, through every day life, through interacting with external experts and informal meeting with competitors outside the organization. Applying this criterion we can notice that t2 dominates t1; 
Criterion 2) The Web 2.0 technological service model is defined as a network in which users contribute to developing means and communities on the Internet. The SECI model is based on two types of knowledge: tacit and explicit, having as a main goal turning tacit knowledge into explicit knowledge. Applying this criterion we can observe that t1 dominates t2;
Criterion 3) On Web 2.0 technological service model platforms (the exchanger, the aggregator, the collaborator and the Liberalization) users simultaneously contribute to developing knowledge data bases and knowledge banks. Through the SECI model, using existing knowledge, an organization generates new knowledge, while new knowledge, once created, becomes, on its turn, the starting point for the next phase of the knowledge creating process. Applying this criterion we observe the fact that t2 dominates t1;
Criterion 4) Using the Liberalization platform of the Web 2.0 technological service model, alongside with OpenOffice and Linux, for example, users can share downloaded applications, being able to revise and upgrade them on the open-source community web sites. Applying this criterion we observe that t2 dominates t1;
Criterion 5) The Web 2.0 technological service model offers a storage platform such as Facebook, YouTube or Twitter, with the aim of sharing knowledge owned by users in an allotted space and easily accessible via the Internet. Applying this criterion, we observe that t2 dominates t1;
Criterion 6) Sharing knowledge with the help of TIC technologies (chats, e-mails, etc), communicating via VoIP or tele / video conference and their recording. Applying this criterion, we observe that t2 dominates t1;
Thus, with most employed criteria, t2, or the Web 2.0 model, as it is our case, offers better solutions for developing a knowledge bank.
Conclusions
With the help of the SECI model, knowledge is continuously converted and created, while users practise, collaborate, interact and learn. This model is rather more dynamic than static, continuous, as a knowledge whirlpool, a more visual representation of overlapping processes, of ongoing or of about-to-happen processes that take place in an organization.

The hierarchical knowledge management model has introduced the possibility of employing quantitative assessment of knowledge for the first time in the literature in the field.
The knowledge management establishing model dates back to a situation when organization members started the process of knowledge management launching.

Companies use knowledge management technology contained in the technological models: both in the model of knowledge management technological status and in the web 2.0 service models for building up Internet portals, knowledge houseware and, implicitly, knowledge banks.

Web 2.0 service models allow an ongoing process of knowledge creation, from socialization and externalization, through combining specific knowledge into a collective intelligence, with the aim of internalizing knowledge through content or digital applications.

Applying the relevancy criterion, followed by the sufficiency criterion to theories contained in the knowledge management models, we could sum up that out of all knowledge management models, the SECI model and the Web 2.0 technological service models offer solutions that can be used in building up a knowledge bank.

Analyzing theories contained in the above-mentioned knowledge management models and assessing them according to Popper’s criteria, we could say that Web 2.0 technological service models better correspond to facts than the SECI model, as the former are more of date and contain more novel elements.
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