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Abstract

The emergence of the knowledge-based economy and, as a result, the increase in the importance
of categories such as knowledge, innovation, and technology has increased the focus on concepts
such as knowledge management, technology management, and innovation management. This
article examines the existing articles and the researches that have been done in relation to the
integration of the three areas of knowledge management, innovation and technology, in order to
provide a conceptual model for integrating these three areas, which while covering the
characteristics of each of these managements, from waste Organizational resources resulting
from the overlapping of knowledge management, innovation and technology and their
confrontation with each other should be prevented. First, a systematic literature review was
conducted in which a wide range of related articles were searched from 1980 to 2021. Then,
metacombination method was used to code the findings from previous researches and combine
them with each other. At this stage, Perish and MAXQDA software were used for coding. In this
study, more than 220 codes were assigned to data units. Then 220 codes were analyzed and
similar codes were aggregated. Finally, 24 codes were obtained which were called basic codes.
In the next stage, the basic themes of classification and the following five organizing themes
were extracted: the principles of innovation-knowledge management, the enablers of innovation-
knowledge management, the routine and creation of a culture of integration, the infrastructure of
integration, the mechanisms of integration. Finally, a conceptual model is proposed that explains
the relationship between these areas and how they interact and overlap, and solutions to integrate
them.

Keywords: Technology Management, Innovation Management, Knowledge Management, Production
Development Process, Integration.
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INTRODUCTION

The emergence of the knowledge-based economy and the subsequent increase in the competitive
business environment have forced all organizations to manage their knowledge, innovative and
technological assets. For this reason, the concepts of three areas of support management
(technology, innovation and knowledge) have gained double importance in knowledge-based
enterprises that produce products with superior technology or use superior technologies in the
production of their products. Due to the very high connection and dependence that the three areas
of support management have with each other, for the success of a knowledge-based company,
there is a need for a proportional orientation and aligned strategy and a high level of
coordination. The issue that arises is how should the relations between these three fields be
defined in practice? If we consider the product development process as a business-oriented
process in technology-oriented companies, how should innovation, technology and knowledge
management be integrated in the product development process?

In many companies, these areas of knowledge are included in different parts of the company,
which are sometimes not related to each other and will not have the necessary coordination. In
this article, we seek to reach a conceptual framework for integrating these three areas by
examining the available sources and the researches that have been done in relation to the
integration of these three areas.

THEORETICAL BACKGROUND

Technological innovation occurs when product performance is improved by a technological
change or a completely new product is produced. In each of the stages, different expertise and
knowledge and different parts of the company play a role. Due to the diversity of knowledge and
expertise, the integration of these knowledge becomes important in the product development
process. Therefore, innovation management (IM) should not be seen as an independent category
of knowledge management (KM), but should include concepts on how to apply KM practices to
implement IM processes. Studies by Pavitt (1984) and Hamel and Prahalad (1994) provide a
very useful link from knowledge management activities to technological innovation-competitive
advantage relationships. Berggren et al. in the book exploring the integration of knowledge and
innovation; regarding the integration of knowledge in the process of new product development,
two factors consider time limits and product system characteristics to be effective on the
processes of knowledge integration in new product development with the combination of new
technology. According to their findings, integration processes are performed both at the system
level and at the modular level, and product architecture and time constraints are frequently
revised during new product development (NPD) projects [2].

In 2009, Cetindamar presents a Venn diagram to introduce the relationships between the
disciplines of innovation management, knowledge management and technology management [4].
In the coming years, studies have increasingly focused on clarifying the scope and boundaries of
these three domains. In 2015, Cetindamar adds the position of product development process and
research and development management to the Venn diagram according to Figure 1, but considers
the role of technology management in the product development process to be more prominent
and important [8].
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Figure 1- Venn diagram to introduce the relationships between the disciplines of innovation
management, technology and knowledge

In 2019, Zashan Asim presents a conceptual model based on the capabilities of three areas of
support management, where the research and development process is at the center of these three
areas. Because a major share in economic power among countries depends on research and
development. Capabilities related to knowledge management, innovation management and
technology management as the support of management disciplines appear as an attractive process
for many developing economies [9]. Although in previous researches, the focus of various
researchers was diverted to emphasize the importance of capabilities related to the field of
support management to the boundaries of technology management, the evidence of other
researches indicates that the weakness of the national innovation policy and the absence of a
knowledge-based economy also have a great impact on the lack of has research and development
successes [5] Previous researches draw an insufficient view in relation to knowledge
management, innovation and technology and their significant impact on research and
development. Therefore, to address this gap in the literature, this research presents a comparative
approach that allows researchers to classify capabilities related to knowledge management,
innovation, and technology. Also, this research enables a pragmatic approach that provides an
insightful and rich context in which to address challenges related to integration and practices.
Also, this research presents a conceptual model. A conceptual model is a representation of a
system using constituent factors and a pattern of causal relationships between factors and is
considered as a necessity to estimate a logical interpretation for the development of practical
communication.

RESEARCH METHODOLOGY

This research aims to identify more comprehensively the relationship between knowledge
management, technology and innovation using a systematic literature review method based on
empirical findings. Systematic review method is one of the types of qualitative research method
that is used to investigate phenomena and identify categories based on research literature. A
systematic literature review is designed to be repeatable and transparent and to provide a clear
structure and approach to the literature selection and review process [6] and accordingly we took
a number of steps to ensure our review process was repeatable and transparent. Was.

In the resource identification stage; 2 databases, Web of Science and Google Scholar, have been
examined to search for articles according to the selected key words and research objectives, and
a zednee.io database where it is possible to search for articles, books, and theses was also used.
Two databases, ethos.bl.uk and oatd.org, were used to select related theses. The main keywords
that were considered in the searches included the simultaneous presence of three keywords:
technology management, innovation management, and knowledge management in the title and
keywords of the sources. The information collected from the Web of Science and Google
Scholar databases was collected using Harzing's Publish or Perish software and transferred to
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Excel software. After saving the information in Excel software, duplicate items in different
databases were removed, and then their types and other necessary items were separated and
extracted.

In the initial search, a total of nearly 700 articles were identified, which reached 90 by making
the searches more precise and considering the sharing of keywords in the sources. By reviewing
these 90 articles including abstract and introduction, 32 articles were selected to be included in
the agenda in the final stage of the resources. After the selected articles have been identified, at
this stage, Meta-synthesis method is used to combine the findings from previous researches and
end up with a conceptual model. For in-depth analysis of the selected sources, several rounds of
coding were done on the sources.

Codes are first assigned to data units (which are the results of searches) in order to recognize
recurring patterns. From these patterns, similar codes are grouped together to create a smaller
number of categories, themes, or pattern codes. The interrelationships of these categories are
formed with each other to develop higher-level analytical meanings for claims, propositions,
hypotheses, or theory development. In this research, for ease of work, MAXQDA software was
used for coding. Considering that the systematic literature review is designed to be repeatable
and transparent, all evaluations and validations remain applicable in any situation. This means
that if the research method implemented in this article is carried out by other researchers, similar
findings will be obtained. 21 references have been used in the evaluation and validation of this
research.

FINDINGS
After reading the title and abstract of 700 identified articles, 90 articles were screened. Then, the
introduction and results of these 90 articles were studied and 32 related articles were screened
again. 32 articles were studied in full and more than 220 codes were assigned to data units (each
sentence or paragraph). In the next step, 220 analysis codes and similar codes (categories with
similar topics) were aggregated. Finally, we reached the 24 codes listed in Table 1, which were
called basic codes or themes. In the next step, the basic themes were categorized and the
following 5 organizing themes were extracted:

* Principles of innovation management - knowledge

« -Enablers of innovation management - knowledge

« -Routine and create a culture of integrity

» -Integration infrastructure

« -Mechanisms of integration
The network of organizing and main themes that represents the conceptual model of the
relationship between innovation management, technology management and knowledge
management and their integration requirements and infrastructures. These results were obtained
with the aim of answering the research questions. In Table 1, the main organizing categories or
themes that were discovered in the systematic review process and the basic categories or themes
are explained.

DiSCUSSION AND CONCLUSION

The close connection of the three categories of technology management, innovation and
knowledge and the overlaps of these three areas with each other make it necessary to have an
integrated approach to reduce the waste of resources and optimal use of resources, as well as to
align the direction of movement and synergy in technology-oriented organizations.
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In this research, by using the systematic review method and examining the previous findings and
researches that sought to provide a solution and answer for how to integrate and align these three
areas in technology-oriented organizations, a theoretical foundation was first created and based
on that, with the Meta-synthesis method The findings from previous researches were combined
with each other and ended up in a conceptual model. In this model, the relationship of these areas
with each other and how they interact and overlap and solutions to integrate them are described.
According to the model obtained in this research for integration, organizations should develop
their knowledge management infrastructure in such a way that it is possible to search for
knowledge in the innovation process and a specific classification of knowledge is available.
Also, use tools and platforms to share tacit knowledge. Having appropriate information
technology systems is one of the main infrastructures required for integration.

A kind of people-based integration takes place. Based on this, there should be an ecosystem view
of innovation and projects should be seen as a part of a wider innovation environment. These
findings have important implications for the type of view of project managers.

Knowledge management conditions have a positive effect on innovation capability, especially
flexible structure, information and communication technology, strategic goal and competitive
environment [1]. One of the most important roles of knowledge management in relation to
innovation is tacit knowledge sharing. The product development team has important tacit
knowledge that must be captured and shared. Usually, people do not have the necessary
motivation to spontaneously participate in the process of knowledge sharing, and in many cases
they have not reached the self-awareness that they have valuable knowledge, and on the other
hand, some knowledge has a collective nature and cannot be given to others individually. And it
is the duty of knowledge management to provide the possibility of tacit knowledge sharing.
There is convincing empirical evidence that the ability to acquire and visualize tacit knowledge
in the organization has a positive effect on innovation and new product/service development
processes. One of the main roles of KI in innovation is the possibility of sharing and codifying
tacit knowledge.

The most important principles that are necessary for the integrated management of knowledge,
innovation and technology in the organization are: adopting a collaborative and not competitive
knowledge strategy and spontaneity among the organization's employees from the bottom up.
Instead of considering the linear view of the value chain, consider the value system for
innovation. Also, it should not be expected that technologies will bring about integration in the
organization, and ultimately it is the people and the members of the organization who will use
the technology.

Mechanisms must be included for integration. At first, it is necessary to make a decision to adopt
an integrated approach on behalf of the leaders of the organization and consider integration as a
part of the organization's strategy. Also, the structure of the organization should be redesigned
according to this goal. In many cases, these three areas are located in separate parts of the
organization and have different and contradictory directions. In addition, in the organizational
structure, ways to establish effective and optimal communication between different departments
should be considered for the flow of knowledge and innovation in the organization [10]. Even
the development of seemingly simple products relies on the integration of engineering
knowledge (e.g. integration of product and manufacturing engineering), and more complex
products are often the result of the integration of several specialized engineering fields (e.g.,
mechanics, software, electronics, fluid dynamics, combustion). Therefore, devising appropriate
processes for integrating engineering knowledge is a critical challenge in most NPD projects.
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6 New Framework for Integration of ... / Samira Shaghaghi and colleagues

Several studies have pointed to the benefits of using cross-functional team structures to
accomplish such integration. Mutual teams show a suitable field for integration because they
provide both a channel for the flow of knowledge among people and a platform for changing and
improving these flows [2]. Therefore, the organization should create a culture of integration and
sharing of knowledge and teamwork and a group for innovation.

The knowledge coding strategy supports the next stages of the innovation process in
organizations by helping to systematically categorize, store and access the relevant information
or data that the organization needs to create innovative solutions or products. [7] A knowledge
codification strategy helps to make information and data easily available throughout the
organization, which facilitates knowledge internalization and may stimulate individual creativity.
Depending on the position of individual employees and organizational dynamics, the availability
of relevant information is a key step for idea generation, if this information is properly
interpreted, internalized and contextualized. This is something that can significantly improve the
innovation process and open it up to a much wider organizational adoption and innovation.

Table (1): Definitions of each of the organizing and basic themes

(I;Elnupl es \(/:eorlsll?s(::rgm;titive Competiti\_/e strategies create win-lose scenarios_ due to compgtitio_n for_a share of a knowledge o
. . cake, while cooperative knowledge strategies create win-win situations through symbiotic
nnovation- OIS relationships by sharing knowledge-based assets and growing the knowledge cake for all
knowledge strategy ps by g g g g g '

management

| . In order to integrate, one should have an ecosystem view of the innovation process. Ecosystems
nnovation - - . . . - ! .
value system require providers of innovations that may belong. to dn‘fe_rent mdt'Jstrles, but have significant
against the value mterde_pendence. In this sense, ecosystems are not mclu_ded in Porters.value system or corporate
chain strategic networks. Value chain thinking is linear and static, whlle value innovation consists of non-
linear and dynamic knowledge processes
Development Identifying knowledge centers and specifying the knowledge cooperation strategy with different
of knowledge | centers and areas of cooperation. A prerequisite for effective Kl is knowing who has the required
network knowledge and expertise, where the knowledge and expertise is located, and where it is needed.
Focus on
customer success | Customer satisfaction only meets today's needs, while focusing on customer success helps
rather than | identify future needs and unmet needs, which form the source of organizational growth and business
customer expansion.
satisfaction
A solution Humans are better at "knowledge skills" while computers are better at "information tasks" such
based on human- | as collecting and classifying highly structured and rapidly changing information. To interpret
centered | knowledge in a broader context or to combine it with other types of information, or to combine
technology unstructured knowledge, humans and machines must complement each other.
It is possible to innovate in all processes of the organization and add creativity and innovation to

Enabler process it with improvements in the process. This requires a complete knowledge of the processes, the

s of enablers | knowledge of each process and the creation of a mechanism to extract knowledge and apply it to
innovation improve the processes.

Tigggve{:;;; People’s At the indiv_idual level, knowledge enablers can_be used to improve_ innovation, some of which

are: a) creation of knowledge or intellectual capital teams b) formation of people-oriented knowledge
enablers "
centers c¢) use of common technologies to exchange knowledge between people
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Product level
enablers

The information processing model in the past assumed that innovations are statically based on
predetermined information that must be processed in advance. The new mental model of knowledge
creation supports the concept that innovations are dynamically created from existing knowledge at a
specific point in time and context, and that these initiatives use knowledge in the service of innovation,
which embeds knowledge into new products and services is one of them

Support
systems

Knowledge must be integrated across departments and facilitated by an effective communication
system across organizational functions. The process of interpreting and capturing the knowledge of
individual members and embedding it into organizational routines largely depends on the effectiveness
of the technology support systems in place, which in turn plays a key role in effective KI within the
company.

Organization
leaders support

Leaders can shape a positive corporate culture where the role of knowledge, KM, innovation and
creative thinking is encouraged and valued. Encouraging managers and employees to engage in
continuous learning can enhance formal and informal skills and knowledge across functional
boundaries. Employees who have a broader frame of reference for the context in which they work can
more effectively innovate in a culture of learning and experimentation.

Teamwork
and group work

Integrating teams' knowledge is critical to shared commitment and ability to work well with

project members in innovation projects. Effective relationships and teamwork will lead to successful

projects. Knowledge can be shared by working in small teams, preparing project or information sheets,
job rotation, internal assignments, and informal lunchtime meetings.

Routine
s and . - -
: - Knowledge flow across functional boundaries ensures that a broader base of knowledge is
creating  a Integration X : X o C .
= culture available to employees. Thes shows that knowledge integration is not an independent process and must
integration be embedded in all business processes and must become part of the company's culture and routine.
. A positive culture and collaborative innovation activities encourage the sharing of employee
Collaborative S .

.. | expertise in new product or service development processes. Employees who are encouraged to share
culture and tacit hei i+ knowl | hni for knowl hari inclusi
sharing knowledge their tacit knowledge develop new techniques for knowledge s aring and better and more inclusive

solutions. They create for their customers.
Ability to L . A
search for Appropriate infrastructure provides search facilities and tools to enable employees to search for
the knowledge needed in the innovation process.
knowledge
Access tools such as e-learning applications, web portals, conversation and chat technologies,
Information electronic message boards, simultaneous interaction tools, search and data mining tools, environmental
technology system | scanning, optimization mining, intranet, ... and making it available are all infrastructures. which can be
used for integration.
Create a Creating a space for sharing tacit knowledge and codifying this type of knowledge is one of the
platform for tacit | results of using integration infrastructures. Online discussion forums and reading sessions are an
knowledge example.
Integrat
1on Knowledge management by organizing knowledge and skills, such as classification, enables
infrastructure

Classification
of knowledge

access to implicit and explicit knowledge used in the innovation process and recovers knowledge in a
structured way according to the organization's unique value chain and structures. Knowledge
classification can ensure the integrity of the company's knowledge base. This allows employees to

have a unified view of existing knowledge, where to access it, and gaps in the knowledge base.

Company
knowledge map

A prerequisite for effective knowledge integration is knowing who has the required knowledge

and expertise, where it is located, and where it is needed. Therefore, the integration and sharing of

knowledge becomes an important strategic challenge for acquiring technical and commercial

experience in technology-based companies. For this purpose, knowledge maps are used that show the

distribution of knowledge in the organization and by using it, the critical points of knowledge in the
organization are identified.
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Integrat
ion
mechanisms

Integration of
individual
expertise

Innovation in the development of a new product or process requires the use of a multitude of
skills and expertise as well as the accumulated knowledge of the organization to maximize the
performance of the new product or service. One of the main roles of KI in innovation is the possibility
of sharing and codifying tacit knowledge. The knowledge management strategy of personalization is
coordinated with the idea generation process and helps creativity at the beginning of the innovation
process.

Integration
through
communication
networks

Through platforms, communication tools and KM processes, Kl facilitates reflection and
dialogue to enable personal and organizational learning and innovation. This reflective and dialogical
space requires the ability to link goals, ideas and results, as well as adapt and dynamically display
information and business knowledge. Without effective information and a KM support system that
drives KI, organizations cannot use knowledge as a source of innovation.

People-based
integration

There are two categories in this category. One is individual inventors who have the role of
knowledge integrator and idea generator, and one is mobile engineers who have freedom of action and
play a large role in creating networks and recognizing key people, etc.

Online
collaborative
forums

In these collaborative associations, knowledge codification is used as an input for the innovation
process and also as an output of the innovation process.

Basic
Knowledge
Creativity
Association

This type of forum can be both virtual and physical and facilitates the creation, publication and
transfer of knowledge within and outside the organization and even jointly.

Organization
al structures for
integration

Cross-functional teams and formal meetings are two important structures for integration.

Effective relationships and teamwork between marketing and research and development activities will

also lead to successful projects. Therefore, the creation of working groups and problem solving teams
should be considered in the organizational structure.
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