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1. Introduction 
 

Many organizations look to knowledge management as a solution to the new challenges 
of the information age. Feed the processes that spawn the production and integration of new 
knowledge in human affairs, and innovation with better organizational performance will 
follow. This advice was given by McElroy, head of Macroinnovations, to agencies wishing 
to implement successful Knowledge Management (KM) and learning strategies [1]. The 
research of KM is most often used to lower production cost through knowledge reuse, 
reduce cycle time and increase quality by sharing best practices, to seize and leverage 
intellectual capital through capturing more organizational knowledge. 

One of the most natural and the most troublesome parts of management is the risk. Risk 
could be understood as something happening that may have an impact on the achievement 
of objectives. It includes risk as an opportunity, as well as a threat. Risk can be also defined 
as measureable uncertainty of outcome, whether positive opportunity or negative impact. 
So risk is associated with uncertainty. The introduction of efficient knowledge management 
system is intended to reduce uncertainty. In effect, this enables more effective risk 
management. Efficient risk management is particularly important in relation to innovation 
processes because of their uniqueness and creative nature. So, the core competency of the 
most effective and successful innovators is risk management. For these innovators, whether 
in new ventures or in a corporate setting, the ability to identify, prioritize, and 
systematically eliminate risks is what drives innovation forward.  

He also described the approach of this kind of managers for risk management not as a 
safety procedure but as a learning process [2]. The main assumption of this article is that 
risk management should be formalized activities through innovation process conduction. 
So, it is necessary to create useful knowledge management system to their needs. 

The purpose of this paper is to understand and describe what type of knowledge is 
created in the process of innovation in the context of risk management. How to systematize 
the knowledge on the risks in innovation processes? What assumptions should be adopted 
for knowledge management system in this area? What tasks such system should fulfill? 



73 
 

The first chapter of the article indicates the scope of notion: knowledge, knowledge 
management and knowledge management system. It also points out some of the factors of 
success in knowledge management and the proposed approach to create knowledge 
management system. The second point of the article is concerned with managing the 
innovation process indicating its main problems. In the third part of the article, main risk 
factors in the innovation process were identified. The fourth section presents the concept of 
stored knowledge of risk management in the structure based on extracting the three 
categories of innovation processes. This section also identifies the tasks of knowledge 
management system in the context of risk management in innovation processes. In 
conclusion section, reference is made to the main tasks of knowledge management system 
and establishes the effects of its use. 
 
2. The issue of innovation process management 
 

Innovation is definitely more than just coming up with good ideas or a single event; it is 
more of a process of making ideas work in practice and then commercializing them. 
Importantly this process can be managed. [3]. The innovation process involves three main 
phases. The first phases of innovation process are often called the fuzzy front end of 
innovation. The fuzzy front end is defined as the activities taking place before the formal, 
well structured development process begins. Activities in the front end of innovation 
process are often unpredictable and unstructured and therefore hard to manage. 
Nevertheless these activities have a major role in determining which projects to execute and 
affect strongly on the definitions of quality, costs and time frame of the project. [4] 

The next two phases: the development and commercialization are more linear and  
structured. During the implementation, the high uncertainty of the early stages is gradually 
replaced with accurate knowledge about technological feasibility, market demand, 
competition and regulations. Research on all these factors naturally increases costs. 
Implementation phase can be further divided in three core elements, which are acquiring 
knowledge resources, executing the project and launching and sustaining innovation.[3] 

From a managerial viewpoint, to understand the process of innovation is to understand 
the factors that facilitate and inhibit the development of innovations. These factors include 
ideas, people, transactions, and context over time. Associated with each of these four 
factors are four central problems in the management as follows [5]: 

1. The human problem of managing attention because people and their organizations 
are largely designed to focus on, harvest, and protect existing practices rather than 
pay attention to developing new ideas. The more successful an organization is the 
more difficult it is to trigger peoples' action thresholds to pay attention to new 
ideas, needs, and opportunities. 

2. The process problem is managing ideas into good currency so that innovative 
ideas are implemented and institutionalized. While the invention or conception of 
innovative ideas may be an individual activity, innovation (inventing and 
implementing new ideas) is a collective achievement of pushing and riding those 
ideas into good currency. The social and political dynamics of innovation become 
paramount as one addresses the energy and commitment that are needed among 
coalitions of interest groups to develop an innovation. 

3. The structural problem of managing part-whole relationships, which emerges 
from the proliferation of ideas, people and transactions as an innovation develops 
over time. A common characteristic of the innovation process is that multiple 
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functions, resources, and disciplines are needed to transform an innovative idea 
into a concrete reality-so much so that individuals involved in individual 
transactions lose sight of the whole innovation effort. 

4. Finally, the strategic problem is creating an infrastructure that is conducive to 
innovation. One of the elements of this structure should be a system of risk 
management. 

Due to the fact that innovation involves lots of uncertainty (technical, market, social, 
political etc.) it is a high risk activity. Most of the developed ideas never make it to the 
market. Still, not to innovate is rarely an option to companies as it would mean certain 
failure in rapidly changing and fiercely competed environments. Efficient management is 
needed for innovations to be successful [3]. This also refers to risk management as part of 
managing the innovation process. Therefore, management of the innovation process should 
be supported by knowledge management system. 
 
3. Risks factors in the innovation process 
 

The broad definition of risk management indicates that it is a process ‘of understanding 
the nature of uncertain future events and making positive plans to mitigate them where they 
present threat or to take advantage of them where they present opportunities’ [6]. This 
author also points that a methodical approach to risk management enhances the ability of an 
organization to manage risks at all stages. The importance of systematic approach to risk 
management also highlights Edwards and Bowen [7] noting that it encourages decision-
making inside an organization which is more controlled, more consistent and yet at the 
same time more flexible’. Very interesting approaches for shaping risk management in 
innovation process have been proposed by Tsohou et. all [8]. Submit them to the diagram in 
figure 1. There is no single, appropriate method to identification of risk factors. Can be 
used for this purpose brainstorming, analysis of documentation, technology questionnaire 
findings, Ishikawa diagram, etc. There is no possibility to identify all risk factors from the 
perspective of one part of the organization. This should be implemented within the an 
interdisciplinary team. It is good to know the different classifications of risk factors and 
identify them by category. 

The level of risk is connected with various factors. Proper indication of the need for 
innovation is essential to the success of innovation. However, it is also necessary to specify 
the particular environmental situation and determine the right time for implementation of 
innovation.  

Success will also 
depend on a market 
factor. When the 
company is known at 
the market and has 
strong relation with 
customer and also 
supplier and buyer, the 
risk is low. If the 
company is not at the 
market but has 
relations with customer 
(another product) and 

initiation 

Risk 
identification 

Risk 
estimation 

Risk 
evaluation 

Risk analysis Risk mitigation 

implement 
monitor 

design 

Fig. 1. The risk management stages [8] 
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suppliers and buyer are in coordination of innovation product, the risk is medium. The high 
risk will be taken, when the company is not in this market or the similar markets and 
doesn`t have a relation with customer, suppliers and buyers. In addition to market 
knowledge, other important risk factors are: 

− characterization of the recipients of innovation (e.g. the customers targeted by the 
product), 

− involvement of the competitors, their number and position in the market, 
− financial capacity of the company, 
− experience in implementing innovation. 

At the planning stage of innovation the company has the ability to influence which risk 
factors will be dealt during innovation process with. Task of the KM system is indication of 
the level of risk in the particular process of innovation and prompting how to manage this 
kind of risks factors. Plans are developed assuming occurrence of given situation. It is also 
possible to create alternative plans in case of occurrence of defined risk factors. 
 
4. Knowledge management system  
 

To define a knowledge management system it is first essential to define knowledge and 
knowledge management. There is no consensus on the nature 
of knowledge. The knowledge is dynamic by nature; it is 
created in social interactions among individuals and 
organizations. One of the knowledge definitions, which is 
favored by this article is: “Knowledge is the capacity for 
effective action.” [9]. Knowledge can be divided in explicit 
knowledge, tacit knowledge and self-transcending knowledge 
(fig. 2). Explicit knowledge is knowledge that can be codified 
and therefore is relatively easy to communicate, process, 
store and transfer over the distances. Tacit knowledge means 
knowledge that is personal and difficult to formalize, making 
it more difficult to transfer and a more valuable asset. Tacit 
knowledge can be shared trough common experiences, 
observations and imitation. Self-transcending knowledge is 
the ability to sense and presence the emerging opportunities. 
It is defined as “tacit knowledge prior to its embodiment”. 
In order to determine the tasks of knowledge management system in the innovation process 
it is advised to look at knowledge lifecycle phase form physical, human, and technological 
point of view (fig. 3). Knowledge itself is not manageable. What is manageable are the 
processes necessary to encourage the sharing of knowledge and the development of 
intellectual capital assets. Knowledge Management (KM) refers to a systematic and 
organizational specific framework to capture, acquire, organize and communicate both tacit 
and explicit knowledge of employees so that other employees may utilize them to be more 
effective and productive in their work and maximize the organization`s knowledge. [12] 
The similar definition was presented by Armit Tiwana [13]. Knowledge management’s 
general objective is getting the right information  (explicit or tacit one) to the right people at 
the right time, so they can make the best use of it. In addition, it helps people to create 
knowledge and share and act upon information in ways that will measurably improve the 
performance of an organization and its partners. 

 

Self-transcending 
(not-yet embodied) 

 

Tacit knowledge 
(embodied) 

 

Explicit knowledge 

Fig. 2. Forms of 
knowledge [10] 
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Fig. 3. Knowledge management functions in different stages of the innovation process [11] 
 
 

KM includes four knowledge processes: knowledge creation, knowledge storage, 
knowledge distribution, and knowledge application. Another definition highlights that, 
knowledge management is the leveraging of collective wisdom to increase responsiveness 
and innovation. [14]. Jeanne Holm, Chief Knowledge Architect at NASA's Jet Propulsion 
Laboratory, points the most important factors of knowledge management success, fig. 4. 
She highlights a crucial role of culture referring to the example of Japanese and American 
approaches to knowledge management. If people are unwilling to share their own 
knowledge or to use information from others, knowledge management will fail. However, 
she says that most people want to share what they know, but incentive structures neither 
reward them for doing so, nor allow them the time to share. 

To add value to KM there is a need for Knowledge Management System (KMS), which 
facilitates the generation, preservation, and sharing of knowledge [16]. Realizing the 
importance of knowledge as an organizational asset that enables sustainable competitive 
advantage, many firms are 
developing KMS designed 
especially to facilitate the 
sharing and integration of 
knowledge, thus making a 
distinction between data and 
information. 
 
4.1. Concept of knowledge 

categorization in risk 
management of 
innovation process 

 
The scope of information and 
knowledge created and used 
in the processes of innovation 
are different in each of the 
three categories of processes. 

Pre-creation Creation Intermediate Usage Post-usage 

Knowledge Lifecycle Phases 

Physical view: 
Knowledge assets 
in artifacts 

Knowledge 
extraction 

Knowledge 
production 

Knowledge 
storage & 
transfer 

Knowledge 
utilization 

Knowledge 
evaluation 

Human view: 
Knowledge assets in 
human beings 

Knowledge 
identyfication 

Knowledge 
generation 

Knowledge 
codyfication & 
dissemination 

Knowledge 
application 

Knowledge 
integration 

Knowledge 
personalization 

& sharing 

Knowledge 
use 

Knowledge 
refinement 

Knowledge 
acquisition 

Knowledge 
creation 

Technological view: 
Knowledge assets in 
technologies 

Knowledge 
management 

Culture 

Knowledge 
architecture 

Supporting 
services 

IT 
infrastructure 

Training, 
Services, 
Strategic Tools 

Ownership, 
Sharing and Reuse, 
Incentives and Rewards 

Knowledge Resources, 
Repositories, Content, 
Context, Directories, 
Interoperability 

Access Methods, 
Building Blocks, 
Standards, 
Service Bases 

Fig. 4. Knowledge management critical success 
factors [15] 
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The way of separating each of this category is discussed in detail in other author's 
publication [17]. Distinguishes between the following three categories of innovation 
process: 

− innovation of current needs horizon, which is implemented in the short term and 
focused on a single area of activity, 

− innovation of potential development horizon, middle term having an impact on a 
few associated activities creating a part of process or whole process, 

− innovation of creating new business horizon, long term range, which could create 
new possibilities for whole business e.g. a new product or technology. 

 
Each of these categories is characterized by necessity of different approach to the risk 
management. It is related to differences between the innovation processes in terms of: 

− process scope (e.g.: production system, particular task, single process), 
− frequency, 
− novelty level, 
− the possibility of precision in creating innovation budget, 
− similarity to other innovations projects, 
− complexity of communications between units, 
− risk tolerances, 
− risk categories, 
− decision making levels, 
− changeability of environment. 

 
The process of risk management starts with identification of potential risk. Starting from 
this stage through all the next steps listed on the top of the cube (figure 5), the methods and 
tools will differ depending on the category of innovation processes placed on the right side 
of the cube. Various means are available and these include the use of: risk registers, 
experience, intuition, analysis of assumptions, analysis of hazards, etc. 

Identified risk factors should 
be quantified to establish their 
potential impacts on the project 
basing on risk factor asses and 
analyze. This should be done 
objectively and accurately and 
qualitatively or quantitatively 
[19] observed that “in most 
analyses only a few key risks are 
investigated and it should be 
easy to see which those risks 
are”. This observation suggests 
that major risks should not be 
ignored at the expense of minor 
risks. Only a good and effective 
evaluation can inform the 
categorization of risks as either 
major or minor. 
 

In
no

va
tion

 o
f cre

ating n
e

w
 

b
u

sin
e

ss ho
rizon 

In
no

va
tion

 o
f po

tentia
l 

d
evelop

m
ent  ho

rizon 
In

no
va

tion
 o

f cu
rren

t ne
ed

s 
h

o
rizo

n  financial risk 

technical risk 

market risk 

law regulations risk 

collaboration risk 

... other risk 

Fig. 5. Framework for knowledge management at 
the risk of innovation process 
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4.2. Issue of knowledge management system for risk management in innovation 
processes 

 
The main requirement of any risk management cracking system is to capture all phases 

of the life cycle of risk. The task of knowledge management system is to organize 
information so that people can easily find it, used it and share it. This structure also has to 
permit acquisition of the relevant knowledge at a given stage of the innovation process and 
due to the category. This structure also has to permit acquisition of the relevant knowledge 
due to the stage of innovation process and due to the category of innovation processes. In 
the context of this article knowledge management system should enable communication 
and documentation extend throughout all of the functions of risk management at innovation 
process. The main areas of risk management are presented in fig. 5, on the top of the cube. 
They provide specific sub-process with their inputs and outputs. 

1. Identify risk – problems and opportunities, scope, context and associated risk 
issues. Inputs are plans of innovation process (with necessary resources) and 
environmental analysis. Output is a list of risk. 

2. Asses and analyze the risk – assessment of key risk, determining degree of 
exposure, expressed as likelihood and impact, ranking risks with considering risk 
tolerance. The company should estimate probabilities of events and the impact of 
their consequence and also prioritize these different risk factors in order to solve 
them. Innovation process is inherently risky, so company cannot solve all the risks. 
Inputs could be expert opinion, hazard analysis, technical analysis, experience. 
Outputs are risk evaluation, classification and prioritization. 

3. Plan actions - identifying and analyzing options-ways to minimize threats and 
maximize opportunities-approaches, tools. Decide what, if anything, should be 
done about risks. 

4. Monitor and implement the action – Observation of the risks during the process of 
innovation. 

5. Measure and control – verification of the effects of actions taken by measuring the 
parameters of the innovation process or/and observation, incidents evaluation and 
signalization to the management unit. 

It should not be forgotten that access to more information does not innately give people the 
ability to make better decisions. The information that people have access to needs to be 
accurate and timely. Someone needs to take responsibility for the content of the 
information, as well as keeping or putting that content in context. 
 
5. Conclusions 
 

Fear of the risk is often a barrier to take up innovative projects. For this reason, one of 
the most important tasks of knowledge management system is to decrease concerns to 
undertake innovative process. Innovative projects in different categories should become 
everyday life of the companies because due to this the company achieves a stable and 
significant competitive advantage. It also affects to create the culture of innovation and 
growth of knowledge in the enterprise. Implementation of the KMS has to improve the 
efficiency of innovation processes and also avoid knowledge loss and stimulate knowledge 
grow and creation [20]. The tasks of knowledge management system for the issue of risk 
management are as follows. 
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1. Acceleration and objectivity of risk's factors assessment for all categories of 
innovation process. 

2. Ensuring proper concentration to the most important risk factors of particular 
category of innovation process. 

3. An indication of the risk factors which are important at particular stage of the 
innovation process. 

4. Reducing problems associated with failing to take account of relevant and typical 
risk factors in the category of innovation process. Supporting the identification of 
key risk factors. 

5. Assisting choice regarding the use of appropriate methods and tools in the risk 
management in innovation process. 

6. Determination of the necessary information for proper risk management at the 
particular stage of the innovation process. 

7. Orientation in risk management on long-term goals rather than short-term 
optimization. E.g. reduction costs in a given stage of the innovation process by the 
abandonment of some kinds of analysis. 

8. Formalization of following decisions in accordance to the strategy of particular 
company: avoiding risk, obtaining additional information and risk transferring. 
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