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ABSTRACT

OPEN INNOVATION MATURITY OF TURKISH A&D INDUSTRY

SAHIN, Arzu
Ph.D., The Department of Science and Technology Policy Studies
Supervisor: Prof. Dr. Erkan ERDIL

July 2025, 267 pages

Increasing competition, global tensions, and rapid developments in disruptive
technologies have made innovation a necessity for companies and economies, not just
to be competitive but to survive. The paradigm of open innovation argues that
companies can no longer survive in isolation and need external knowledge and
effective collaborations for sustainable growth. Despite being known for security
concerns, protectionist policies, and traditional in-house R&D activities, aerospace
and defense (A&D) companies are also trying to open their innovation systems.
However, academic studies examining the open innovation practices and maturity of

the sector are still quite limited.

This thesis aims to develop a model to measure the open innovation maturity of A&D
companies in Tiirkiye employing the dynamic capabilities theory and to design a
sector-specific model by weighing the maturity dimensions via AHP method. The

model consists 16 dimensions under 5 categories. Later, an empirical study is

v



conducted to measure Turkish A&D industry’s open innovation maturity. In this
context, the maturity model is converted into survey format and a field research was
conducted with managers of a Turkish A&D OEM company and its innovation
ecosystem. The survey results are verified through interviews and internal company
data. In this research, data was collected both with quantitative and qualitative
methods. The results indicate a planned (level 3, out of 5) maturity level both for the
OEM and its ecosystem companies with some differences in dimensions. Finally,
policy and strategy recommendations are developed, and policy tools are designed to

enhance the industry’s open innovation maturity.

Keywords: Open innovation, maturity model, Turkish aerospace and defense sector,

dynamic capabilities, AHP method.



0z

TURK HAVACILIK VE SAVUNMA SANAYININ ACIK INOVASYON
OLGUNLUGU

SAHIN, Arzu
Doktora, Bilim ve Teknoloji Politikas1 Calismalar1 Boliimii

Tez Yoneticisi: Prof. Dr. Erkan ERDIL

Temmuz 2025, 267 sayfa

Artan rekabet, kiiresel gerginlikler ve yikici teknolojilerdeki hizli gelismeler, yeniligi
sirketler ve ekonomiler i¢in yalnizca rekabetgilik i¢in degil, hayatta kalmak i¢in bir
zorunluluk haline getirmistir. A¢ik inovasyon paradigmasi, sirketlerin artik izole bir
sekilde hayatta kalamayacagini ve siirdiiriilebilir bliylime i¢in digsal bilgiye ve etkili
is birliklerine ihtiya¢c duydugunu savunmaktadir. Giivenlik endiseleri, korumact
politikalar ve geleneksel kapali Ar-Ge faaliyetleri ile taninmasina ragmen, havacilik
ve savunma sirketleri de inovasyon sistemlerini agmaya c¢alismaktadir. Bu gelismelere
ragmen, sektoriin acik inovasyon uygulamalarini ve olgunlugunu inceleyen akademik

calismalar hala oldukca sinirhdir.

Bu tez, Tiirkiye'deki havacilik ve savunma sirketlerinin agik inovasyon olgunlugunu
dinamik yetenekler teorisini kullanarak 6l¢en bir model gelistirmeyi ve bu modeldeki
boyutlart AHP yontemi ile agirliklandirarak sektor spesifik bir 6lgiim modeli

tasarlamay1 amacglamaktadir. Gelistirilen model 5 kategori altinda yer alan 16 boyuttan
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olusmaktadir. Ardindan ampirik bir ¢alisma ile, sektoriin agik inovasyon olgunlugunu
0lemek amaglanmistir. Bu baglamda, Tiirkiye'deki bir OEM sirketi ve onun inovasyon
ekosisteminde yer alan firmalarin yoneticileri ile bir anket gergeklestirilmistir. Anket
sonuclari, miilakatlar ve i¢ sirket verileri ile dogrulanmistir. Bu arastirmada, hem nicel
hem de nitel yontemlerle veri toplanmistir. Ampirik arastirma sonuglari, hem OEM
sirketinin ve hem de inovasyon ekosisteminin, boyutlar arasinda bazi farkliliklar
olmakla birlikte planli bir agik inovasyon olgunluk seviyesine sahip oldugunu (5
seviyeden 3iinciisii) gostermektedir. Son olarak, sektoriin agik inovasyon olgunlugunu
artirmak i¢in politika ve strateji Onerileri gelistirilmis ve politika araglari

tasarlanmistir.

Anahtar Kelimeler: A¢ik inovasyon, olgunluk modeli, Tiirk havacilik ve savunma

sanayi, dinamik yetenekler, AHP yontemi
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CHAPTER 1

INTRODUCTION

Companies are increasingly searching effective innovative ideas not only for gaining
competitive advantage, but also for a basic reason: survival (Cefis and Marsili, 2003).
Scholars have discovered that as well as companies, regions and entire economies are
depending on innovation and innovativeness for success. This phenomenon is
grounded on a well-known fact: technology has historically been, and continues to be,
the main catalyst for growth (Essman and du Preez, 2009). Innovation enters the stage
at this point by encompassing everything from invention to commercialization, serving

as the foundation of technological progress.

Businesses and markets may resemble natural ecosystems, highlighting the need for
continuous evolution to achieve balance and occasional revolutions to gain a
competitive edge. Innovation fuels both this evolution and revolution. Therefore,
innovation is not just a contemporary concern; it is an ongoing necessity. As Moore
(2005) states, “To innovate indefinitely is not merely a goal; it is a fundamental design

specification. It is not a strategy; it is an essential requirement.”

Management scholars generally argue that the ability to innovate is crucial for a
company's performance. While academic literature often emphasizes the need for
organizations to enhance their innovation capabilities, it provides little direction on
how to evaluate and improve these capabilities (Arends, 2018). This prompts a
significant inquiry into the effective measurement and enhancement of the innovation
capabilities of organizations. Both academic researchers and corporate entities are
actively exploring methodologies to measure innovativeness. The existing literature
has not reached a consensus on a universally accepted measure of innovative

performance or a standardized set of indicators. However, according to experts several



key factors can be identified for assessing a company's innovation capability. such as
R&D expenditures, market share of new products, income generated from new
products, patent counts, patent citations and products that are novel to the global
market (Wang and Ahmed, 2004). Moreover, literature indicates that innovation is not
a singular, isolated, or individual endeavor; rather, it is the capacity to engage in
continuous collaboration with others to foster innovation. (e.g. Blommerde and Lynch,
2016; Chesbrough, 2003a; Saunila, 2016). In fact, innovation is like a complex and
changing mechanism, so that there is not a guaranteed formula for innovation, but you
can improve the chances of having a breakthrough and enhance your ability by
consolidating the appropriate elements. These components represent the necessary
requirements and practices for organizational innovation capability (Essman and du

Preez, 2009).

Teece tries to understand companies’ capabilities attaining a competitive edge in a
fluctuating environment by the theory of dynamic capabilities that is built upon the
resource-based view (Teece et al., 1997; Teece, 2007). Based on the dynamic
capabilities framework, merely possessing internal resources and competencies is not
enough to secure a competitive edge; these elements only provide the innovative
potential necessary for developing new solutions. While this potential enhances
innovation capability, it is not the only factor influencing the innovative changes
enacted within organizations. The ability to transform resources is essential for
promoting innovation, as the rapid evolution of the environment necessitates that
organizations adjust to changing circumstances, including market opportunities and
technological progress (Inkow, 2019; Teece, 2007). At this point, open innovation

concept appears to have a reflection in dynamic capabilities framework.

The fundamental principle of open innovation is that organizations can and should
utilize both external and internal ideas to improve their innovations. The definition of
this concept has developed over time and Chesbrough and Bogers (2014) have recently
redefined open innovation as “a distributed innovation process based on purposively
managed external and internal knowledge flows across organizational boundaries”.
Open innovation is in alignment with the dynamic capabilities framework at this point.

Since their introduction, dynamic capabilities have included "the management ability



to efficiently coordinate and redeploy both internal and external competencies" (Teece
et al., 1997, p.515). In addition, dynamic capabilities encourage organizational agility
and entrepreneurial insight necessary for an open innovation strategy. The three
categories of organizational processes—sensing, seizing, and transforming
capabilities—represent clusters of dynamic capabilities that empower companies to

fully leverage the benefits of open innovation (Teece, 2020).

Recognizing the significance of developing and enhancing organizational innovation
capability, researchers and practitioners have created maturity models or frameworks
over the past decade to assess and improve these organizational capabilities. While a
substantial number of maturity models have been developed to assess and enhance an
organization’s innovation capability at the firm level, research and practice in this area
are still emerging, characterized by a lack of empirical validation (Arends, 2018§;
Roglinger et al., 2012). Moreover, open innovation phenomenon is rarely handled as
a maturity concept. This thesis aims to develop an open innovation maturity model
and base it on dynamic capabilities theory, due to the above-mentioned

complementary structures of the two concepts.

The current innovation maturity models typically overlook the unique characteristics
of various industries and they usually lack an empirical validation. They are usually
concentrated on generic formulations that may oversimply reality (Roglinger et al.,
2012). In fact, the open innovation maturity may refer different meanings for different
internal and external contexts such as industry and country. Enkel et al. (2020) state
that literature needs more research studying the effects of open innovation on industry
level. The open innovation concept is about knowledge flows and partnerships that are
subject to direct effects of external environment as well as internal one. Thus,
developing a maturity model focused on a specific sector may contribute to literature
as an innovative approach. This research preferred to study open innovation maturity
grounded on dynamic capability framework and empirically validate the model on

Turkish A&D industry.

Turkish aerospace and defense (A&D) industry is chosen as the field of study due to

various reasons. First of all, innovation has become riskier and costlier for all



companies but especially for A&D sector in today’s highly competitive and global
world (OECD, 2008). In fact, organizations are progressively endeavoring to expand

their innovation processes by engaging in collaboration with external partners,
including suppliers, customers, and academic institutions, among others (OECD,
2008). Who will be daring to stay isolated in today’s business environment in which
collaboration and knowledge sharing is more than normal? Firms progressively rely
on external knowledge, besides their internal knowledge base to develop innovative
ideas and technologies (Chesbrough, 2003a; Dahlander and Gann, 2010). It is not
surprising that aerospace and defense companies, which are recognized for their
concerns regarding confidentiality and their reliance on traditional in-house R&D
efforts, are seeking to open their closed innovation systems in order to leverage
external knowledge. (Armellini et al., 2016, Honorato and de Melo, 2022; Zuluaga et
al., 2024), in spite of the risk of unintentional knowledge leakages. A&D companies
must have observed that the intended attempts of companies to open their innovation
systems are initiated by various motivations. Open innovation (OI) is found to develop
companies’ capability to generate knowledge spillovers (Dahlander and Gann, 2010)
and to facilitate the creation of new products, both through internal efforts and in
collaboration with external partners (Bogers et al., 2018). Moreover, Ol increases the
tendency of knowledge complementarities via nourishing deep and broad activities

with innovation partners (Audretsch et al., 2021).

Ol scholars are examining different company and country contexts to further analyze
the phenomenon. Although researchers recognize that the sources of knowledge for
innovation are broadly dispersed throughout the economy (Chesbrough and Bogers,
2014), open innovation in A&D sector may seem to be a paradoxical concept, due to
the secrecy concerns and complexity of design issues. Although sector leaders like
Boeing, Lockheed, Airbus are launching programs and organizing open innovation
contests to participate in the open innovation framework and enhance their
innovativeness (PwC, 2024), the literature searching for open innovation practices in
A&D sector is scarce and mainly focusing on explaining the practices in Brazilian and
Canadian aerospace clusters. Armellini et al.’s (2014, 2016) earlier studies define that
the aerospace sector is open-within a box or just unfreezing and the sector is proposed

to have great potential to adopt OI. A recent study conducted by Honorato and De
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Melo in 2022 is also about Brazilian aerospace cluster and grounded on project
management perspective. They found out relevant maturity for two companies (55%
and 68% respectively). However, Zuluaga et al. (2024) found out that OI is not a
common practice in Colombian A&D industry. Studies focusing on the context in
other countries and covering the A&D industry as a whole, instead of aerospace solely,
may possibly reveal open innovation paradigm in the sector, more obviously. The
innovation process within the aerospace and defense (A&D) industry is characterized
as product-oriented, exhibiting a low level of adoption of formal intellectual property
(IP) protection mechanisms (such as patents) in comparison to strategic methods (like
secrecy and design complexity). Armellini et al. (2014) assert that collaboration and
co-creation efforts are limited to the confines of the aerospace industry, leading to the
characterization of the sector as being open within a constrained environment.
However, the rapid developments in technology is reshaping the innovation perception

of the A&D sector like the other ones.

Another reason for choosing A&D sector as the focus of this study is that the
technological advancements of the past decade have transformed the timing and
methods by which organizations can leverage open innovation (Dodgson et al., 2006).
Particularly, advancements in digital technologies, including machine learning, big
data, cloud solutions, artificial intelligence, and advanced robotics, facilitate the
innovative use of data to develop new products and services. While these technologies
are seldom incorporated into innovation maturity models, they significantly influence
how individuals and organizations collaborate in innovation. Furthermore,
partnerships, innovation ecosystems, and knowledge management have taken on
increased significance in the digital era. Consequently, companies can undergo rapid
and transformative changes more often than was previously thought. (Yoo et al.,
2012). The A&D sector is closely affected by these digital technologies, since it is a

high-tech sector with complex products and manufacturing systems.

A&D companies have undergone important technological, organizational and
institutional changes in recent years and unavoidably they have to find ways to open
their boundaries (Ayerbe et al., 2014). It is not only the new technological

advancements, but also the Covid-19 pandemic that revealed that the sector is



vulnerable to crisis. In fact, the pandemic has seriously hit the commercial side of the
aerospace sector and revenues of aero structures market have declined by 50 percent
in 2020 compared to 2019 (Counterpoint, 2021), while it is proposed to reach 2019
levels in 2025. The defense branch of the industry has always been more insulated
from crisis than the commercial side. However, technology is changing fast. New
technologies like unmanned military fighter aircraft, cyber and intelligence solutions,
and hyper sonics require contractors that utilize innovation for developing advanced
military capabilities (Deloitte, 2021). The sector must prioritize innovation to advance
new technologies and solutions, establish new markets, and enhance growth
opportunities (Deloitte, 2021). Furthermore, in Tiirkiye the sector is experiencing
another problem: limited revenue growth with respect to increased R&D expenditures.
For example, in 2019 and 2020, R&D expenditures per revenues were 15 and 14 per
cent, respectively. The ratio is 4,1 per cent globally and yet the market is discussing
how to decrease this rate down (PwC, 2018). PwC (2018) states that the overwhelming
R&D expenditures are questioned by the sector and policy makers worldwide and
these expenditures are even more important for emerging countries like Tiirkiye. At
this point, innovation appears to be a significant tool that promises new products and
services with less resources. In this vein, open innovation is increasingly gaining
popularity among industry participants, because Ol embraces knowledge inflows that
may increase innovativeness of firms with less resources via partnerships, technology

transfer or IP rights.

Despite Armellini et al.’s (2016) earlier studies define A&D sector to be open-within
a box or just unfreezing (Armellini et al, 2016; Armellini et al., 2014), the sector is
proposed to have great potential to adopt OI. The leader A&D companies in Tiirkiye,
may have revealed this potential and has recently launched an open innovation
program. Our case OEM company, named anonymously as company A, is locomotive
of the sector in Tiirkiye and is linked to the majority of the sector players with global
and national supply chains as a primary manufacturer and contractor. It had more than
2 billion dollars in sales and 700 million dollars exports in 2021, with more than 12
thousand employees. The company supplies aero structures to world’s leader OEM

manufacturers Boeing and Airbus and also producing unmanned air vehicles, fixed



wing and rotary wing platforms. Thus, this thesis proposes to study the open

innovation efforts of the Turkish A&D sector deployed around Company A.

This study aims to reveal the open innovation maturity of A&D ecosystem in Tiirkiye
and propose recommendations for improving the industry’s innovativeness. A&D
companies in Tirkiye have undergone important institutional, technological and
organizational changes in recent years (Ayerbe, 2014), and they inevitably have to find

ways to open up their boundaries, like the rest of the market.

1.1. Research Problem

Throughout much of the 20th century, A&D industry was the clear frontrunner in
technological innovation, with advancements made in R&D laboratories frequently
making their way into civilian applications. However, in the 1990s, a significant
reduction in defense budgets and a shift in funding towards commercial uses driven
by startups and internet leaders led to a reversal in the flow of innovation. As a result,
the leader A&D companies got suspicious for their sustainable growth and has
embraced “Open Innovation” strategy in the last decade to leverage new technologies
emerging from the civilian sector. Likewise, in Tiirkiye, A&D industry is still the
pioneer of technological advancement and innovation on the manufacturing side
(Turkishtime, 2024). Open innovation has entered the glossary of Turkish A&D
ecosystem, recently. Tiirkiye’s leader and one of the few OEM companies in A&D
industry, Company A, has recognized the OI potential in the sector and implemented
an open innovation policy in 2022. Company A promises to enhance the sector in its
vision and aims to grow and become more innovative throughout this OI process. In
fact, open innovation is a long journey and has to be cultivated by partnerships with
shareholders like customers, researchers, employees and, of course, suppliers to be

successful.

To succeed in open innovation, a company must cultivate a collaborative business
ecosystem that facilitates knowledge sharing, fosters individual development, and
nurtures trust among participants (Chesbrough et al., 2014). Moreover, advancement

in digital technologies plays a significant role in companies’ innovation performance.



The emergence of the digital era has introduced powerful new capabilities that
transform how organizations handle their data ecosystem and adapt to new market
conditions. These dynamic capabilities fundamentally reshape the ways companies
can generate, distribute, access, and preserve various forms of information and
knowledge. Open innovation and dynamic capabilities framework intersect at various
issues. Digital technologies enhance an organization's dynamic capabilities by
providing tools that allow for quicker adaptation to changes in the market (Konlechner
et al., 2018). This technological shift has profound implications for how organizations
define and manage their operational boundaries and interfaces with stakeholders.
Therefore, it is important to consider the digital maturity of a company while
measuring its openness. This thesis is aiming to develop a model, grounded on
dynamic capabilities theory, that enlarges the narrow open innovation maturity
literature by adding different aspects of digital technologies and focusing on aerospace

and defense sector in an emerging economy, Tiirkiye.

After the maturity model is constructed, the openness of Turkish aerospace and
defense innovation ecosystem is assessed via examining Company A and its suppliers
to briefly understand the open innovation maturity level of the sector in Tiirkiye. The
Turkish A&D sector reached 15,1 billion dollars revenue and nearly 90 thousand
employees in 2023 (SASAD, 2024). Company A is chosen as the focus of the
empirical study due to its high representation capability of the sector. It is by far one
of the pioneers in Tiirkiye with over 2 billion dollars revenues and over 14 thousand
employees on its own. Moreover, it has over 200 supplier and partner companies some
of which are system and sub-system manufacturers that are among top 5 of the sector
in Tiirkiye. In this thesis, Turkish A&D innovation ecosystem is monitored via
application of the pre-developed model on Company A and its ecosystem to sense its

open innovation maturity.

The primary focus of this research is to develop an open innovation maturity index for
companies in Turkish aerospace and defense sector for determining their current state
of openness. The proposed maturity index is grounded on dynamic capabilities view
and based on five main categories that are detailed in the next section: strategy and

governance, innovation culture, partnership capacity, knowledge chain and finally
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digital maturity. The five categories are detailed in 16 dimensions. These 16 factors
are determined by a systematic literature review followed by expert reviews and sector
professionals’ assessments. Afterwards, AHP method is adopted by academic and
sector experts to customize the model for A&D sector and to determine their
comparative significance. The last chapter of this thesis will be a policy section to
understand the research respondents’ recommendations for improving the companies
and ecosystem’s open innovation maturity. The policy section will cover
recommendations for innovation strategy and culture, partnerships, knowledge chain,

and digital maturity.

Research Questions

There are three main research questions to be investigated throughout this research:
1. What are the parameters of OI maturity for Turkish aerospace sector?
2. What is the open innovation maturity level of A&D companies in Tiirkiye?
3. What are the policy areas for enhancing OI maturity of Turkish A&D

industry?

1.2. Novelty of the Study and Contributions to Literature

This novel study proposes significant methodological, theoretical and empirical
contributions to the literature about open innovation, maturity models and Turkish

A&D industry.

This research is the first academic attempt to measure the open innovation maturity of
the Turkish Aerospace and Defense Industry. Until very recently, the suitability of the
concept of open innovation for the sector was being debated, but global and sectoral
developments have now transformed this innovation phenomenon into a concept
implemented by global giants in the sector. Likewise, there are recent formations to
practice OI in Turkish A&D companies, to support the industry on its path to achieve
challenging goals. In this context, understanding OI in Turkish A&D ecosystem is a

significant contribution to the literature.



This thesis has provided a theoretical gain to better understand the connection between
the theory of dynamic capabilities and open innovation concept. There are limited
number of maturity models that are grounded on dynamic capabilities model in terms
of open innovation. This thesis contributes to understanding how openness can be
integrated in the theory as a way of improving innovation capability. Moreover,
dynamic capabilities for sustaining digital transformation is an interesting subject for
scholars studying dynamic capabilities theory. This thesis may serve as a guide for
companies towards development of specific processes and resources aimed at
achieving digital maturity, thereby fostering an organization's capacity for continuous

adaptation within the perpetually evolving digital landscape.

There are a few studies that evaluate digital technologies and their maturity as part of
innovation maturity. This research encompasses digital maturity in knowledge
production and sharing, operations and manufacturing, and the supply chain as an open
innovation capability. In this regard, the research may be one of the unique sources to
attain a more comprehensive understanding of the relationship between digital

transformation and open innovation.

Innovation maturity models in literature have rarely examined the comparative
significance of maturity dimensions with each other. There are a rare number of
models that use AHP to do this. The proposed model weighed the OI dimensions in
line with the expert opinions with the AHP method, thus revealing both the priority of
capabilities and areas for the A&D sector and ensuring that the model has a sector-
specific and more quantitative structure. This method is thought to have several
benefits. First, it can serve as an example in the work of maturity model studies in
other sectors. In addition, it is thought that this model allows the creation of a model
suitable for practical use in future comparison between companies and annual maturity

follow-up studies.

Current innovation maturity models usually lack empirical validation and the ones that
have practical measures are generally dealing with a company or set of companies,
instead of an industry or ecosystem. This research proposes to monitor Turkish A&D

industry through an innovation ecosystem approach. This attempt is an original input

10



to literature. Although this research may contain issues that can be improved in further
studies, it is a novel approach to take an OEM company to the center and look at the

ecosystem shaped around it to understand OI maturity.

1.3. Outline of the Thesis

After this introduction as the first chapter, academic literature regarding this research
is presented in the second chapter. In the third chapter, all details of qualitative and
quantitative research are described respectively. The methodologies employed during
the model development and empirical validation stages are explained in detail. The
fourth chapter presents the proposed open innovation maturity model. The fifth chapter
outlines the results obtained from the gathered data, followed by a detailed discussion
of the findings. Finally, the sixth chapter concludes the thesis by presenting the insights
drawn from the conducted survey and offering policy recommendations related to the
development of open innovation maturity in the Turkish aerospace and defense

industry.
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CHAPTER 2

LITERATURE REVIEW

This chapter aims to provide a review of literature in the areas related to the research
subject: open innovation, open innovation in A&D industry and open innovation
maturity and dynamic capabilities. First, open innovation is explained and the current
understanding of open innovation after twenty years of its first discussion is presented.
Second, Teece’s dynamic capabilities theory which is the ground of our model and its
relationship with OI is examined. Thirdly, the global and Turkish A&D sector’s view
on open innovation and OI practices in the sector is reviewed. Afterwards, the future
vision of Turkish A&D sector and how its challenging goals requires access to external
knowledge and partnerships is stated. Lastly, we conduct a systematic literature review
and examine the models developed in the last 15 years to assess OI maturity. This last
part is planned to form the theoretical framework for the maturity model to be built in

this thesis.

2.1. Open Innovation

Open innovation (OI) was first defined by Chesbrough as “the use of purposive inflows
and outflows of knowledge to accelerate internal innovation, and expand the markets
for external use of innovation, respectively” in 2003 (Chesbrough, 2006a). Later,
innovation scholars discussed the initial definitions and stressed the intentionality of
knowledge inflows and outflows. In 2014, Chesbrough and Bogers extended the term
and stated that OI is “a distributed innovation process based on purposefully managed
knowledge flows across organizational boundaries” (Chesbrough and Bogers, 2014,
p. 17). However, publications that carry the antecedents of Ol were found much earlier.
Scholars such as Freeman, Allen and Rothwell have admitted that innovative ideas

sometimes emerge from external sources, in 1970s (Bigliardi et al., 2021). Later in
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1990s, other scholars found out that a company’s R&D capability not only enables
generation of novel knowledge but also improves its capacity to absorb external
knowledge (Cohen and Levinthal, 1990). Therefore, OI can be accepted as an early

new millennium model that has roots in the late 20" century.

Since the invention of the term, OI has attracted increasing attention both from
practitioners and academicians, because adopting open innovation activities can
reduce innovation cycles, lower industrial research and development costs, and
alleviate the challenges associated with limited resources (Gassman and Enkel, 2004).
A considerable amount of external knowledge exists beyond firms, awaiting
recognition and conversion into profitable innovative products and services
(Chesbrough, 2003a, 2003b; Christensen et al., 2005). OI paradigm offers companies
utilizing external knowledge as well as internally created ones to advance their
technology (Chesbrough, 2003a). A more open firm is more likely to identify valuable
opportunities and technologies, as well as to integrate valuable insights into
groundbreaking products and innovations (Felin and Zenger, 2020). In fact, a linear or
closed innovation model is no longer sustainable in today’s technological and

commercial conjuncture.

In a world that is becoming more interconnected and networked, the National
Aeronautics and Space Administration (NASA) acknowledges the importance of open
innovation in tackling significant challenges. As the variety of problems and the
number of solutions increase, the design of these challenges is also becoming more
complex, driven by the growth and development of expertise and resources, including
personnel, platforms, and partnerships (Gustetic et al., 2015). Today, external
knowledge may be less expensive, more accessible and less risky to sustain innovation
activities. It may take a shorter time to access the outer knowledge for companies than
to generate it in closed innovation systems. Moreover, flow of internal knowledge to
the outside may contribute to the construction of an innovative ecosystem around the
company, that may nourish the firm itself. Due to these promising outcomes, A&D
sector has begun considering Ol as a welcomed model despite the petulant traits of the
sector that will be examined in the later chapters. However, the literature written on

Ol 'in A&D sector is still scarce. This thesis aims to narrow that scarcity and contribute
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to academic and practical understanding of the relationship between open innovation

and the aerospace and defense sector.

Although it is debated that open innovation practices can address many problems of
companies, the founder of the Open Innovation (OI) concept suggests that the current
business landscape is characterized not by a purely open innovation approach, but
rather by companies that engage in both open and closed innovation activities
concurrently (Enkel et al., 2009). This perspective moves away from the simplistic
notion of a rapid expansion of open innovation. Proponents of the OI concept are
increasingly recognizing the complexity involved in developing innovation strategies,
which often bring together the factors of both open and closed innovation systems.
These combinations are influenced by various internal and external components.
Husingh (2011) further emphasizes this trend, stating that open innovation should be
viewed as a continuum rather than a strict dichotomy between open and closed

approaches.

As a natural result of the possible promises of OI for companies, OI has become one
of the most popular topics in innovation management, recently. Google Scholar shows
222,000 results for the keyword “open innovation”, and the same search on Scopus in
the article title, abstract and keywords results in around 9,438 documents (data
retrieved in December 2024) in a broad range of academic fields. Since literature is
growing fast, scholars recognize the need for filtering, reviewing and synthesizing the
literature due to the diverse and disorganized knowledge production. At this point, our
model, that integrates existing literature with the review of experts as discussed in

chapters, is useful in dealing with this challenge.

Open innovation has two types: inbound and outbound open innovation (Gassman and
Enkel, 2004). The inbound (outside-in) open innovation enriches the company’s own
knowledge base through the integration of stakeholders like customer or suppliers and
external knowledge sourcing may increase a company’s innovativeness. The outbound
(inside-out) process is about earning profits by bringing ideas to market, selling IP and
multiplying technology by transferring ideas to the outside environment. Any type of

OI process does not emerge smoothly or spontaneously through the boundaries of the
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firms. Most of the time, a conscious attempt to recognize valuable knowledge is
required; and then firms have to look for mechanisms to assimilate and transform this
knowledge (Spithoven et al, 2010). Moreover, a balance of inbound and outbound
activities is significant. Firms who prioritize inbound processes but also have expertise
in managing external sources, may become successful at OI attempts (Bigliardi et al..,

2021).

Ol is gaining popularity especially in the last decade and scholars are developing
different frameworks to identify types of OI. Lazzarotti and Manzini (2009) propose
two variables representing the degree of openness: partner variety and innovation
funnel openness. Their framework indicates that, sometimes, openness in innovation
activities is not always the only and most suitable option. In fact, some scholars
mention that moderate openness optimizes innovation; but excessive collaboration
reduces returns (Bigliardi et al., 2021). Moreover, open innovation has been studied at
firm-level to a certain extent, but research that studied OI at clusters or ecosystems
still needs more attention. Bigliardi and his friends (2021) propose that future OI
studies should address globalization and digitalization. This thesis recognizes these
gaps and tries to offer a model that considers the concerns and characteristics of

Turkish A&D sector.

In nearly every company today, the most innovative ideas and talented individuals can
be found outside the organization. This trend is influenced by the globalization of
business, advancements in education, and technological progress. Organizations can
now quickly connect with extensive global technical communities, leading to more
efficient solutions for complex problems. An increasing number of work activities are
digitally interconnected, fostering new patterns of cross-functional collaboration.
Timely access to expertise in specific domains and technologies is essential for
maintaining competitiveness at the firm level. There is a need to develop tools for
scouting and sensing, while skills in seizing, orchestrating, and integrating are now
crucial. These changes are so significant that today’s open innovation landscape is
fundamentally different, both qualitatively and quantitatively, from the pre-Internet

era. Consistent with the dynamic capabilities perspective, it has become necessary for
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almost all companies to actively engage in sensing and outsourcing technology

(Bogers et al, 2019).

A comprehensive global survey of chief executives across diverse industries revealed
that approximately 80% of surveyed organizations actively implement Open
Innovation (OI) practices (Brunswicker & Chesbrough, 2018). However, despite this
widespread adoption and increasing attention to Ol, significant knowledge gaps persist
both in theoretical understanding and practical implementation. These gaps indicate
that while OI has gained considerable traction in the business world, our understanding
of its full implications, best practices, and implementation challenges remains
incomplete. This thesis aims to contribute to understanding OI regarding the maturity

and implications in A&D sector.

2.2. Dynamic Capabilities

In the context of open innovation, companies must be agile in integrating and
reconfiguring not only internal resources but also external ones to leverage new ideas
and technologies. This adaptability is crucial as firms increasingly rely on external
knowledge sources, necessitating a proactive approach for identifying and evaluating
potential innovations beyond their organizational boundaries. In other words,
companies need capabilities that are agile and open to development. Therefore,
resource-based perspective, which emphasizes firm-specific capabilities and assets
rigid processes and isolated mechanisms as the fundamental determinants of firm
performance (Rumelt, 1984; Teece, 1984) has become obsolete for companies that are
pursuing external knowledge and partnerships to gain a competitive edge in today’s

rapidly changing global environment.

Resource-based views evolve from Nelson and Winter's research (1982) built upon
Schumpeterian competition by presenting an evolutionary perspective on a firm's
capabilities and actions. They invented the term "routine" to refer to consistent and
predictable behavioral patterns that function as valuable resources. After them, the
“routine” concept has achieved acceptance with broader interpretations (Eisenhardt

and Martin, 2000; Winter, 2003), asserting that resources and products are
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interdependent (Wernerfelt, 1984). He claimed that companies can attain above-
average returns by recognizing and acquiring essential resources for the market.
Researchers have emphasized that intangible assets are resources that can provide a
sustainable competitive advantage. They stressed the importance of not only these
resources but also the knowledge, skills, and technologies required to effectively
leverage them. Their central argument was that new products should align with a firm's

strategic resources, particularly its capabilities (Breznik and Hisrich 2014).

Teece and many other scholars have discovered that the leaders in the global
marketplace are the ones that can respond to the changes on time via rapid and flexible
product innovation and management skills of organization and reallocation of internal
and external skills (Teece et al., 1997; Teece, 2007, 2014). Teece called this ability as
“dynamic capabilities”. The term "dynamic" signifies the ability to refresh skills and
competencies to align with the evolving business landscape. Innovative approaches
are necessary when factors like time-to-market and timing are crucial, technological
advancements occur swiftly, and future competition and market conditions are
uncertain. Meanwhile, "capabilities" underscores the critical importance of strategic
management in effectively adapting, integrating, and transforming both internal and
external organizational skills, resources, and functional competencies to address the

challenges of a dynamic environment.

Breznik and Hisrich (2014) searched for the connection between dynamic capabilities
and innovation capability and suggest that innovation capability could be a dynamic
capability. Teece’s theory is grounded on the critical capabilities of sensing, seizing,
and transforming. Sensing involves recognizing valuable external opportunities, which
is essential in open innovation where firms scout innovative ideas from various
sources. Once these opportunities are identified, firms must seize them by effectively
applying their existing resources and capabilities to integrate external innovations into
their operations. This process often requires significant transformation of
organizational structures to facilitate collaboration with external partners, highlighting
the importance of flexibility in adapting to new collaborative frameworks (Bogers et

al., 2019). These capabilities evoke Zahra and George’s (2002) absorptive capability
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which is defined as a key element of both innovation capability and dynamic

capabilities by scholars.

Moreover, dynamic capabilities theory addresses the complexity of modern innovation
ecosystems, where firms must manage relationships with multiple external partners.
This complexity necessitates a balanced approach for utilizing both internal resources,
such as R&D, and external collaborations. Firms that excel in developing dynamic
capabilities are better positioned to sustain long-term innovation, aligning their open
innovation strategies with their overall strategic goals. Thus, the theory provides a
comprehensive framework for understanding the mechanisms behind successful open

innovation initiatives.

There are issues that have to be addressed carefully while dynamic capabilities theory
may face challenges for open innovation concept, due to conflicts in resource
allocation and cultural differences within organizations. Although dynamic
capabilities focus on leveraging internal resources, open innovation emphasizes
external collaboration, leading to potential tensions. Additionally, integrating internal
and external knowledge can be complex, and companies may hesitate to commit open
innovation due to risks and intellectual property concerns. Strategic misalignment and
difficulties in measuring success further complicate the integration process,
necessitating a cohesive approach that balances internal strengths with external
opportunities for innovation. Especially for A&D industry, internal capabilities have
been the main factor for competitive advantage since history. Thus, purposively
balancing openness with internal R&D activities is supposed to be a right approach for

A&D industry.

Dynamic capabilities theory is particularly suited for understanding open innovation
because it emphasizes a firm's ability to fit in and respond to rapidly changing
environments (Teece, 2019). We aim to develop an OI maturity model grounded on
dynamic capabilities theory, because the emphasis on balancing internal and external
resources 1s crucial for A&D industry. In particular, we accept Chesbrough and
Bogers’s Ol definition in this study (2014) which is explained as “a distributed

innovation process based on purposively managed knowledge flows across
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organizational boundaries, using pecuniary and non-pecuniary mechanisms in line

with the organization's business model”.

2.3. Ol in A&D sector

The aerospace and defense (A&D) sector is a traditional high-tech industry that mainly
depends on its in-house R&D for innovation and lacks strong links outside of its main
production pipeline (Armellini, 2016). This industry is mainly composed of three
segments: commercial, industrial and military applications. Regardless of the segment,
products of A&D industry are characterized by continuous technological development
and high cost intensity, which classifies them as complex products (Acha et al, 2004).
Parida et al. (2010) declare that the industry has bare minimum tolerance to risk and
failure compared to other industrial settings, and there is a long, 10 to 20 years, product
development process from kick off to final delivery of the product. Furthermore, the
product life cycle of a product usually exceeds 40 years, with life-long complete

product support.

To comprehend the relationship between open innovation and the A&D sector, it is
essential to conduct a detailed examination of the sector's characteristics. One of the
key features of the sector is high-risk high-investment environment. A&D projects
involve significant risks due to potential impacts on human lives and material losses.
The Boeing 737 crisis is one of the primary cases to be analyzed. Origins of the crisis
were rooted in the beginning of 2010s. By 2011, Boeing's 737 was losing ground to
Airbus's A320neo and corporate leaders prioritized cost-cutting over innovation.
Instead of developing an entirely new aircraft to replace the 737, the company
implemented a five-year plan to create the upgraded 737 MAX. This approach required
redesigning the aircraft to comply with the Federal Aviation Administration (FAA)’s
original type certification while maintaining the same flight characteristics.
Additionally, Boeing convinced customers that pilot retraining and updates to training
manuals would not be necessary. Furthermore, rather than making additional design
modifications that could jeopardize the 737’s original type certification, Boeing also
preferred to introduce a significant software update, which was neither reported to the

FAA nor included in the pilot’s manual. These choices prioritized reducing immediate
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costs to boost short-term profits. Those significant risks were taken to reduce the
required additional investment, but unfortunately, they resulted in the two 737 MAX
crashes in 2018 and 2019, leading to the deaths of 346 people. Paradoxically, decisions
aimed at prioritizing shareholder value over the past 20 years have ended up costing
investors $87 billion since 2018. The long-term damage to Boeing’s reputation and
competitive position is considerably more severe, as Airbus has consistently surpassed

Boeing in new aircraft sales each year for the past five years (George, 2024).

The high development costs in the sector also appear to be challenging in the military
section. The lifetime cost of the Lockheed’s F-35 Joint Strike Fighter program is
anticipated to surpass $2 trillion, driven by the U.S. military's plans to extend its
service life, increasing inflation, and the Pentagon's struggles to effectively control
spending. The updated estimate includes approximately $1.6 trillion in sustainment
costs, marking a 44% rise from the $1.1 trillion projected in 2018, along with around
$442 billion in acquisition costs, which cover the development and procurement of the

Lockheed Martin-produced jet (Losey, 2024).

The stringent applications of regulatory authorities are another characteristic that
shapes the A&D sector (Zuluaga et al. ,2024). First of all, geopolitical fragmentation
is rising in the world and A&D sector is directly prone to results of geopolitical
tensions and trade restrictions (e.g., U.S.-China trade wars). Suppliers comply with
sanctions that threaten supply chain resilience. Strict international regulations like the
International Traffic in Arms Regulations (ITAR) and export restrictions govern
technology transfers, requiring rigorous documentation and compliance frameworks
to prevent unauthorized access to sensitive defense technologies. Agencies like the
FAA (U.S.) and EASA (EU) enforce evolving airworthiness requirements, demanding
continuous updates to design, manufacturing, and maintenance processes, to sustain
safety with standards. Increasing threats to critical infrastructure (e.g., satellite
systems, military networks) also necessitate compliance with frameworks like NIST
SP 800-171 and NATO standards. Lastly, emerging sustainability challenges create
pressure for adoption of green technologies (e.g., SAF mandates) and reducing carbon

footprints under initiatives like the EU’s Green Deal.
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The Aerospace & Defense (A&D) sector is widely considered an oligopoly, dominated
by a small number of OEM firms (Senaubar et al., 2024). These firms have significant
control over pricing and supply, often leading to limited competition. They might
compete on factors other than price, like innovation or branding. The aerospace and
defense industry requires massive capital investment, advanced technology, and
adherence to strict regulatory standards. The fact that the industry is heavily regulated,
and contracts are often large and long-term (like government defense contracts) means

that existing firms have stable positions, further entrenching the oligopoly.

Although these features seem to support R&D based closed innovation efforts in the
sector, aerospace companies started to consider opening their innovation systems,
owing to strong competition caused by global openness (Armellini, 2014). Open
innovation attempts may mitigate risk and costs, leverage external knowledge,
accelerate technological development, improve dual use, align markets in terms of
regulations, strengthen supply chains and foster rapid responses to emerging
challenges such as cybersecurity threats and geopolitical shifts, in the sector (Zuluaga

et al. ,2024).

Despite its promising benefits, there exist scarce literature that study Ol in A&D sector
and it proposes that companies are living a profound transformation of the innovation
landscape that leads to the adoption of collaborative and open approaches to
innovation (Armellini, 2014; Hsieh et al., 2020). Scholars witness a transfer from the
traditional innovation model, which is mainly based on internal research and
development (R&D) to open innovation (Parida et al., 2010) and their efforts recently
accelerated due to the global pandemic that brought out a substantial drop in the

sector’s revenues and profit (Deloitte, 2021).

While A&D companies are opening their innovation systems, the main challenge for
A&D companies, like all others, is how to initiate a collaborative knowledge
environment where companies feel confident and secure in their capacity to share ideas
and collaborate on the development of new products. Companies need to find a balance
between their open innovation programs and knowledge protection policies. A recent

study by Barbaroux and Mistry (2024) searched open innovation (OI) practices
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deployed by 115 aerospace and defense (A&D) companies in European regions and
investigates their impact on their innovation capacity. They find out that some OI
practices leverage innovation capacity whereas others may hamper it. Specific OI
practices like M&A, spin-offs, customer collaboration, and R&D services provision
are effective. Collaborating with suppliers has a negative effect on innovation, while
[P-related practices and collaborations with R&D institutions do not have significant
effects. Science-based collaborations with universities and research centers are found
to create challenges like trust gaps and mismatched R&D priorities. Moreover, IP
management in A&D is discussed to prioritize secrecy over commercialization,
limiting its innovation impact. On the other hand, Alexy et al. (2009) proposes that IP
may be used as a tool for developing an ecosystem rather than a wall against all
outsiders. Educating employees about how IP strategy can act as a value capturing

tool.

Another study compared the two rival OEMs, Boeing and Airbus in A&D sector in
terms of their open innovation and risk-taking practices. Boeing’s future hinges on
reconciling its risk-taking culture with safety, while Airbus must adapt to shifting
industry demands. The Boeing-Airbus rivalry highlights how competitive dynamics

drive innovation but also introduce systemic risks. (Woo et al., 2021).

In fact, Boeing's open innovation model emerged as a strategic response to Airbus’s
competitive pressure, particularly after the launch of the A380. It involved
decentralizing R&D and production by collaborating with external partners, suppliers,
and global talent. For the 787 Dreamliner, Boeing crowdsourced design ideas and
outsourced ~70% of manufacturing to suppliers worldwide (e.g., wings to Mitsubishi
Heavy Industries, software to HCL Technologies). This approach aimed to reduce
costs, accelerate development, and integrate cutting-edge technologies. However,
over-reliance on external partners led to fragmented oversight, with critical
components like composite materials and software systems suffering from
mismanagement and delays. While intended to foster innovation, the model struggled
to balance collaboration with core competency retention. The model’s emphasis on
cost-cutting over technical oversight also contributed to the 737 MAX crisis, where

rushed decisions and external dependency compromised safety. Insights gained from
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these failures emphasize the necessity of adopting a hybrid strategy: outsourcing non-
core tasks while maintaining control over core technologies and enhancing
collaboration with suppliers. Boeing’s experience underscores the risks of prioritizing
speed and profit over systemic resilience in open innovation (Woo et al., 2021; Boeing

websites).

Airbus's open innovation model also emphasizes collaboration with external partners,
academia, and startups to drive technological advancements and maintain
competitiveness. But, unlike Boeing’s decentralized approach, Airbus focuses on
strategic alliances and joint ventures, such as partnerships with Safran (engines) and
Siemens (electric flight systems). The company leverages innovation hubs like Airbus
BizLab to incubate startups working on Al, sustainability, and digital twins. For
projects like the A350 XWB, Airbus retained tighter control over core design while
outsourcing non-critical components, ensuring quality and integration. This model
balances external input with in-house expertise, enabling Airbus to pioneer
advancements in fuel efficiency and composite materials without compromising
oversight. Airbus also prioritizes sustainability-driven innovation, collaborating with
institutions like the European Space Agency and Clean Sky Initiative to develop
hydrogen-powered aircraft (e.g., ZEROe) and reduce carbon emissions. Open
innovation extends to digital tools, such as the "Skywise" platform, which shares flight
data with airlines and suppliers to optimize maintenance. By fostering ecosystems
where external ideas complement internal R&D, Airbus mitigates risks of over-
reliance on suppliers—a pitfall Boeing faced. This approach has solidified Airbus’s
market leadership, particularly post 737 MAX crisis, by aligning innovation with
safety and long-term strategic goals. (Woo et al., 2021; Airbus websites).

This study by Woo et al. (2021) is crucial to be one of the scarce academic articles that
integrates real sector-practices with innovation theory. The authors suggest that a
balanced approach is needed. They recommend outsourcing non-core components
while retaining control over critical technologies. Strengthening communication and
quality checks in global supply chains is critical for successful OI applications in the
sector. A company should also conduct feasibility studies before large-scale open

innovation projects.
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This thesis will take the issue further and search for the maturity of OI in A&D sector.
In the upcoming chapters, a model defining a balanced and intended openness in terms
of knowledge and collaboration is aimed to be developed to measure OI maturity in

the sector.

2.4. Global A&D Industry

The global aerospace and defense industry demonstrates significant growth in recent
years driven by rising demand for air travel technological advancements, and
heightened defense spending due to geopolitical tensions. Deloitte (2024) highlights a
significant recovery in the aerospace sector, with a projected 11.6% increase in global
air passenger traffic in 2024, fully rebounding from the pandemic's impact. The
defense sector is also witnessing heightened spending, driven by ongoing geopolitical

tensions.

According to the research of SIPRI (Stockholm International Peace Research Institute
Military), global military expenditures have been increasing worldwide marking the
ninth consecutive year of growth and the steepest year-on-year increase since 2009. It
reached an unprecedented 2.443 billion dollars in 2023, marking a 6.8% increase, and
projected to grow by 4% annually between 2023 and 2029 due to rising military
tensions worldwide. Military spending has increased in all five regions for the first
time since 2009. In 2023, the five countries with the highest spending were the USA,
China, India, Russia and Saudi Arabia, accounting for 61% of global military
expenditure. This current increase and future projections imply an opportunity for

Turkish A&D industry.

This growth was primarily driven by Russia's invasion of Ukraine and heightened
geopolitical tensions worldwide. Russia's military spending increased by 24% in 2023,
reaching an estimated 109 billion dollars. This equates to 5.5% of Russia's GDP. The
United States remained the dominant spender at 916 billion dollars, followed by China
at 296 billion dollars, together accounting for nearly half of global military spending.
Notable developments included Ukraine becoming the eighth-largest spender with a

51% increase to 64,8 billion dollars, and Russia's 24% spending growth to 109 billion
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dollars. The global military burden rose to 2.3% of GDP, with NATO members'
combined spending reaching 1.341 billion dollars (55% of world spending). These
trends reflect escalating international tensions, particularly in Europe and Asia, driving
countries to enhance their military capabilities and modernize their armed forces
(SIPRI, 2024). As an EU candidate and NATO member, Tiirkiye may get higher shares
from the market, considering the recent revenue and exports drawing attention

worldwide.

The estimate of Statista shows that the revenues of the A&D market have reached from
745 billion dollars in 2022 and up to 829 billion dollars in 2023, with a steady annual

increase after the pandemic Figure 1).

2018 754

2020 681

2021

2022

2023

Figure 1. Global A&D Industry Revenue in billion dollars
(Source: Statista)

Another research predicts the market size as 750 billion dollars (approximate to
Statista) in 2022 (Zion Market Research, 2024). The growth is estimated to continue,
and the revenues are projected to reach 1,388 billion dollars in 2030. This growth is
expected to be driven by a compound annual growth rate (CAGR) of roughly 8.2%
between 2023 and 2030. It appears that not only the military side, but also the
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commercial side of the industry is projected to expand. The recovery in the commercial
aerospace sector, which significantly shrinked due to the pandemic and the Boeing
crisis, is expected to grow more than the defense sub-sector in global forecasts (Zion
Market Research, 2024).

According to the same report, the aerospace and defense market is currently facing
significant challenges related to environmental impact and regulatory compliance. The
sector faces challenges regarding emissions oversight, as aviation represented 2% of
global energy-related CO2 emissions in 2022, with a notable recovery in emissions
post-COVID-19. To align with the Net Zero Emissions by 2050 scenario, the industry
must adopt low-emission technologies and operational optimizations. However, the
growing defense budgets in countries like the US, China, and India present lucrative
opportunities for market expansion, with the US alone increasing its military spending
to approximately 801 billion dollars in 2023, focusing on technological innovations

and capability enhancements.

Market segmentation reveals a clear distinction between the aerospace and defense
sectors, with the defense segment expected to dominate due to rising global military
expenditures, which increased by 3.7% in 2022. The autonomous operation segment
is projected to grow rapidly, driven by advancements in technology that enable
vehicles and drones to operate independently. Innovations in UAV systems exemplify
the shift towards autonomous systems. Thus, open innovation which may ease
collaboration, knowledge transfer and cost reduction, is expected to become more

attention-grabbing for the industry.

Deloitte (2024) outlines key trends and strategic priorities for 2025 and ahead, shaping
the industry. The industry is expected to operate various technologies, including
artificial intelligence (AI) and advanced air mobility (AAM), to enhance efficiency
and meet growing demands. Technological advancements are supposed to
revolutionize the industry. Companies are increasingly adopting Al for predictive
maintenance and inventory optimization, which will improve operational efficiency
and customer satisfaction. The focus on AAM, particularly electric vertical takeoff and

landing (eVTOL) aircraft, is achieving progress, with significant investments and
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interest from professional investors, indicating a shift towards sustainable urban air

mobility solutions.

However, the industry faces challenges related to workforce attraction and retention.
Companies are expected to implement strategies that leverage both traditional and
modern approaches to build a skilled workforce, including partnerships with
educational institutions. Additionally, supply chain resilience remains a priority, as the
industry seeks to enhance visibility and integrity amid ongoing parts shortages and
delivery delays (Deloitte, 2024). Overall, the aerospace and defense sector is expected
to undergo significant transformation driven by strategic investments and
technological integration, signaling the need for successful innovative products and

services to remain competitive in the global market.

2.5. Turkish A&D Industry

The 1974 Cyprus Peace Operation was a turning point for the Turkish aerospace and
defense industry. After the Cyprus Peace Operation, embargo on the arms imposed on
the country, a new initiative has been launched to develop an independent defense
industry. The establishment of the Presidency of Defense Industries (SSB) in 1985
accelerated efforts in domestic production and advanced technology development. The
production, supply, and procurement of all kinds of materials to be used in the
construction, maintenance, and repair of ammunition, war weapons, equipment,
machines, devices, systems that the Turkish Armed Forces needed, with local
resources, has begun to be established with public support. The necessary bureaucratic
mechanisms, institutional infrastructure and support mechanisms in line with strategic
goals were established. The industry became capable of producing under license and
then designing products to a certain extent. While Tiirkiye was still recognized as net
importer during 80s and 90s, the co-production projects have created know-how for a
large number of companies to conduct indigenous projects later on. It is the period

when the question "can" is replaced by the question "how much can be done?" (Ziylan,

2001; Ermis, 2023).
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In the early 2000s, the Turkish A&D industry gained significant momentum with
genuine projects focused on domestic production and advanced technology
development. In 2004, the Defense Industry Execution Committee (SSIK), which is
the decision mechanism of SSB, declared a new strategy to support R&D expenditures,
utilize foreign collaboration in the defense industry, encourage private sector
initiatives, increase export potential, and create a defense industry capable of
competing with global rivals. SSB cancelled all external procurement projects in
which national industry was subcontractor of a foreign company and started a new
procurement system in which national companies would be main contractors and the
foreign companies may be subcontractors of them by supplying subsystems of main
products. Under the leadership of the SSB, domestic design and production projects
were conducted, and significant advancements were made through strategic
partnerships and collaborations. The regulatory framework of the sector was also
strengthened, allowing the defense industry to operate more flexibly and quickly. The
industry started focusing on indigenous design and production instead of partial
designs. In addition, development and design of advanced technologies have been
supported as well as supply chain networks and cluster structures in specific areas in

the ecosystem (lstikbal, 2022).

The industry remains largely controlled by the companies owned by Turkish Armed
Forces Foundation (TSKGV) and SSB and continuing to follow an import substitution
policy aimed at self-sufficiency. However, this approach has led to a dependency on
foreign technologies for critical subsystems. There are other challenges that hinder
effective policy making such as lack of coordination between civilian and military
bureaucracies, outdated Cold War-era procurement processes, and insufficient
interdisciplinary feedback. The industry is dealing with delays in projects, and
unrealistic budget allocations that further complicate the procurement process.
Moreover, the industry heavily reliant on local demand (primarily from the Turkish
Armed Forces) which limits competitiveness and innovation in global markets.
Dependency on foreign components exposes the sector to geopolitical risks and export
license restrictions. Scholars stated that limited workforce and a lack of vertical
expertise constrain innovation and technological advancement of the Turkish A&D

industry (Mevliitoglu, 2017).
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The projects that were pursued in the last 20 years promoted collaboration and
operation in a more flexible manner. Development and design of advanced
technologies have been supported as well as supply chain networks and cluster
structures in specific areas in the ecosystem (istikbal, 2022). These projects can be
recognized as the first open innovation attempts of the sector, considering the
definition of OI by Chesbrough (2003) as “the use of purposive inflows and outflows
of knowledge to accelerate internal innovation, and expand the markets for external
use of innovation, respectively”. In fact, there is a partial openness, which is mostly
restricted to inflow of knowledge, with limited number of partners, and without a broad
strategy. It is apparent that the previous orthodox closed innovation approach has
begun to change, so that this phase can be evaluated as the beginning of open
innovation in the sector. We can notice the projects conducted during this period
include co-operation, collaboration and co-innovation activities, which are defined as
types of Ol in the Oslo Manual (2018). However, scholars have not studied how far
this openness has become, yet. This thesis aims to contribute the literature by

examining the industry in terms of OI maturity, in a systematic way.

It is found that strategic plans and goals of the SSB have emphasized the significance
of innovation (particularly R&D) regularly, since 2007. There has been a shift in the
strategy that aims to enable collaboration, increase knowledge flows and ease adoption
of new technologies. Meanwhile, the revenue, profit, project number and labor force
of Turkish A&D sector has shown tremendous developments. Although this shift in
the performance results of the industry can be attributed to many reasons, innovation

may inevitably be one of the major ones.

Aerospace and defense companies have generated billions of dollars in revenue and
exports in recent years. Figure 2 below illustrate the continuous growth in revenues of
the Turkish aerospace and defense industry since 2002, highlighting the sector's
growth potential and global competitiveness. As of 2023, the sector has become a

significant actor, globally.

According to the 2023 data compared to 2022, revenue increased from 12,2 billion

dollars to 15,1 billion dollars (rise 23.57%). The R&D expenditure increased from 2,1
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billion dollars to 2,6 billion dollars (27.22%), and industrial labor force rose from 81

thousand to 91 thousand (12.12%) (SASAD, 2024).

Figure 2. Turkish A&D Industry Total Revenues
(Source: SASAD Performance Reports)

Export revenues increased from 4,4 billion dollars to 5,5 billion dollars (rise 26.15%).
This significant growth in defense exports reflects the global acceptance and

competitiveness of Turkish A&D industry.
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Figure 3. Turkish A&D Industry Exports and Worldwide Ranking
(Source: TIM, SIPRI)
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This growth was driven by increased exports of aerostructures, armored vehicles,
unmanned aerial vehicles (UAVs), naval platforms, ammunition, and weapon systems.

Over the years, Tiirkiye became one of the top 10 exporter in the world (Figure 3).

These successes are a testament to Tiirkiye's determination in the industry, supported
by strategic partnerships, technological innovations, and a robust regulatory
framework. A study conducted in 2007 stated that while the sector shows steady
growth, however true self-sufficiency and global competitiveness requires a more
holistic, forward-looking strategy (Mevliitoglu, 2017). The scholar states that the
industry must develop long-term industrial policies focused on R&D and innovation,
address dependency on foreign subsystems, foster better coordination between civilian
and military stakeholders, enhance export readiness by completing and maturing key
platforms and prioritize interdisciplinary approaches in defense planning to adapt to

modern threats.

When we have a look to the domestic market, Tiirkiye’s military expenditures are

rising in a similar manner to the global conjuncture (Figure 4).
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Figure 4. Tirkiye's military expenditures
(Source: SIPRI, IMF)
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The depreciation of the Turkish lira against the dollar and high inflation, resulted in a
decrease in 2020-2022 period in military expenditures, however the expenditures
showed an upward trend after 2022 and are projected to increase in the coming years.
In 2023, Tirkiye's increased military spending was influenced by regional security
threats, defense industry investments and modernization efforts, NATO commitments
and international relations, support for defense exports, and strategic independence

goals, all stemming from its geopolitical position (SIPRI, 2024; IMF, 2024).

Not only the revenues and expenditures but also R&D spending is increasing in
Tiirkiye A&D sector. A&D companies constitute the main element of the total growth
in R&D. In this sense, defense industry companies made up 65.5% of the total R&D
investments of the top 50 companies in 2023. This rate was 67.3% in 2022
(Turkishtime, 2023). According to “Tirkiye 2024 R&D and Innovation” report,
currently, 31% of R&D expenditures in the manufacturing sector are made by this
sector (10 years ago this rate was 10%) in Tiirkiye. TUSAS alone became the company
with the highest R&D expenditure in Turkey with an R&D expenditure of 28 billion
TL (SER, 2024).

The Turkishtime’s 2023 Tiirkiye R&D 250 research reveals that 5 out of top 10
companies are operating in A&D industry. According to the report, TUSAS (Turkish
Aerospace Industries Inc.) has made the highest R&D expenditure in 2023, amounting
to 28,2 billion TL. This figure indicates that TUSAS has doubled its R&D investments
compared to the previous year. ASELSAN has made an R&D expenditure of 9.9
billion TL in 2023, placing it in second position on the list. Another significant defense
firm, Roketsan, ranks third with its R&D expenditure of 2,2 billion TL. Together, these
three companies have made significant R&D investments in the aerospace and defense
sector, greatly contributing to the country's technological development efforts. The
A&D industry is the main contributor of R&D activities in the country along with the
automotive industry. According to information released by TUIK on November 16,
2023, R&D expenditures in Tiirkiye have steadily increased from 1,2 billion dollars in
2002 to dollars 12 billion in 2022. Similarly, the share of R&D expenditures in GDP
rose from 0.51% in 2002 to 1.32% in 2022. This upward trend is a positive

development. However, considering that the share of R&D expenditures in GDP is
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around 3% in developed economies and the OECD average, Tiirkiye still has progress
to make in this area. According to OECD data, Tiirkiye needs to increase its R&D

intensity to enhance its global competitiveness.

According to the 2023 Tiirkiye R&D 250 research, upon industry-specific evaluation
of the companies that have obtained national patent protection in 2023 in Tiirkiye, it
is apparent that A&D industry has outstanding results. 7 A&D companies have taken
place among the top 50 companies in terms of most national patent applications

(Turkishtime, 2023).

2.6. Future Goals of Turkish A&D Industry

SSB (2024) recently announced 2024-2028 Strategic Plan and put forward its vision
and targets for the upcoming period. The Turkish Aerospace and Defense Sector is
planning to become a global brand that promises peace with its innovative and
competitive technologies. By having a share in directly or indirectly nearly 90 defense
industry companies, SSB has the right and duty to structure Turkish defense industry
with more than 2500 companies and an ecosystem including sector organizations,
research facilities and universities, not only officially and but also practically.
Sustainability, competitiveness in the globe, localization and nationalization of
products and talents and being a pioneer in technology are focus topics in the next five

years. (SSB, 2024a).

The industry is going to reach its vision in accordance with its basic values which are
sustainable change, value-based competency, innovative leadership, national product
and technology development, accountable and trustworthy communication and
overarching and participatory partnerships. The strategic plan’s objectives are
grounded upon these values. The first objective of the sector is to enable competitive
and sustainable industrial development. In accordance, one of the main goals of
Turkish policy makers will be to sustain and enhance collaboration mechanisms to
increase export volume of the industry. Especially, mechanisms with multi-partners
will be supported to develop industry export volume. The second objective of the

industry is to develop technologies and competencies that will guide the future of the
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sector, with national resources. In fact, government support and investments that will
provide an overarching and stable development is expected to continue in the
upcoming years to achieve that aim. Also, the industrial ecosystem will be enforced to
build a resilient supply chain. The third objective is to develop institutional and
industrial capacity of the industry. Hence, planning and coordination activities with

friendly and allied nations is planned to be improved.

Those strategic objectives are expected to promote Turkish aerospace and defense
sector so that Tiirkiye will become one of the top 5 exporters in the world in 2028.
Tiirkiye’s 12™ Development Plan (2024-2028) categorizes A&D industry as a
prioritized development area and it is aimed to meet the country's defense and security
needs by maximizing the use of national technologies and capabilities, to enhance the
competitiveness of the aerospace and defense industry on a global scale, and to elevate
it to a level that produces significant economic value for our country by also ensuring
the dissemination of skills acquired in the defense industry to the civilian sector. SSB’s
strategies are designed to align with that plan. Industrial goals are written down as
increasing the technological depth and domestic production rate of the defense
industry, keeping foreign dependency at the lowest possible level, ensuring the
sustainability of the defense industry ecosystem, and focusing on groundbreaking
technologies (SSB, 2024a). To ensure this breakthrough, assessing and increasing the
maturity of open innovation of the sector may be quite important, considering the

promised benefits outlined in the literature.

Moreover, SSB emphasizes the widespread adoption of dual-use applications
especially in the field of artificial intelligence as a sectoral strategic goal in its sectoral
strategy document published in 2024 (SSB, 2024b). Dual use is critically important
for the defense industry because the use of the same technologies for both military and
civilian applications reduce costs and ensures the efficient use of resources. This
approach fosters innovation, allowing for the rapid integration of developments in the
civilian sector into the military domain. Additionally, it provides strategic flexibility
to meet security and defense needs. Dual use offers an international competitive
advantage and is supported by legal regulations, making it one of the cornerstones of

modern defense industry. As Mowery (2012) argues, defense R&D investment has
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impacted innovation in the civilian sectors of several OECD countries. The increasing
significance of dual-use and civilian-origin technologies, combined with evolving
national security needs and decreasing GDP growth rates, global economic instability
has altered the dynamics of defense technological innovation (James 2009).Thus,
purposively leveraging open innovation activities is more than an intention for Turkish

A&D industry for achieving ambitious goals of SSB.

To understand the emerging open innovation practices in the Turkish A&D sector, it
has been necessary to turn to open sources instead of academic ones, as researchers
have almost not ventured into this field. According to the results of open-source
website monitoring, a few companies in Tiirkiye have declared open innovation
policies and programs. TUSAS, ASELSAN, Havelsan are mentioning about their open
innovation activities and contests on their websites. However, there has not been any
article published focusing on the sector’s OI understanding yet. This research as a
pioneer in this field, is expected to contribute to unfold the relationship between

Turkish A&D industry and OI maturity.

2.7. Ol Maturity

In recent years, innovation and innovative products and services have become
fundamental to the success of not only individual businesses but also entire regions
and economies. Scholars increasingly argue that the survival of organizations today
hinges on their ability to innovate continuously, rather than relying on isolated
innovations. This shift in perspective emphasizes the importance of an organization's
innovation capability, which is the capacity to transform resources effectively to foster
innovation. Lawson and Samson (2001, p. 384) define innovation capability as the
"ability to continuously transform knowledge and ideas into new products, processes
and systems for the benefit of the firm and its stakeholders". Drucker (1997) argues
that for a firm to foster continuous innovation, it must effectively apply knowledge to
enhance its own knowledge base. More generally, innovation involves departing from,
altering, and improving established practices, which is crucial for firms to maintain

flexibility and ensure their survival (Mintzberg et al., 2003, p. 406). Birchall and
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Tovstiga (2005, p. 4) assert that innovation capability is likely the most critical

capability a firm can possess.

Innovation capability is closely related to the concept of innovation maturity, which
assesses how well organizations utilize their resources, including their innovative
potential. Innovation capability plays a critical role in shaping an organization's
innovative outcomes and its competitive edge; however, this relationship is driven by
the evolution of dynamic capabilities (Wang, Ahmed, 2007; Zhang, Garrett-Jones, and
Szeto, 2013). As discussed in the previous section, this thesis supposes that measuring
innovation maturity under a capability-based view is appropriate since a company

needs certain capabilities to transform resources effectively to innovative outputs.

The maturity concept originates from psychologist Argyris (1968), emphasizing that
individuals achieve maturity through gradual skill acquisition, requiring planning and
action. In a business context, maturity involves defining, managing, measuring, and
controlling processes effectively. This contrasts with readiness, which is assessed
before the maturation process begins, while maturity captures the current state during
maturation. Enhanced maturity leads to more consistent and repeatable processes,
minimizing discrepancies between planned and actual outcomes, thus enhancing
performance. Maturity is characterized by the development of systems and processes
that ensure high success rates, where management practices become institutionalized,
reducing reliance on individual professionals. Companies utilize maturity models to
evaluate their current status, prioritize improvement actions, and monitor the

implementation of these actions (Honarato and Melo, 2022).

Research on corporate performance measurement indicates that it enables managers to
effectively plan and manage their organizations and is crucial for attaining company
objectives (Chiesa et al., 2008; Hauser, 1998). Performance measurement plays a vital
role in decision-making, motivating employees, fostering learning, and enhancing
effective communication and coordination (Loch and Staffan Tapper, 2002). Deciding
the objective of measurement, what to measure, the method, data collection and

resolving conflicts within the measurement system are the most important factors in a
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measurement system (Neely et al., 1996). Thus, designing appropriate metrics is

essential for performance measurement models.

Measuring performance through maturity of a concept is a relatively new approach.
The literature argues that there is a positive correlation between process improvements
and organizational performance. Paulk et al. (1993) argue that maturity involves the
institutionalization of processes through policies, standards, and organizational
structures. The establishment of additional components within the process correlates
with increased maturity and enhanced capabilities of the process. In order to assess the
level of maturity and identify areas for improvement, they introduce a Capability
Maturity Model (CMM) in 1993, which is still respected as the cornerstone of
capability maturity models. This model distinguishes five levels of maturity: initial,

repeatable, defined, managed and optimizing.

Later in 2009, a maturity model for measuring innovation capability was developed
by Essman and du Preez. They discussed the elements that enhance innovation
capabilities of companies. These include the rising standards of innovation,
continuously increasing rates of diffusion, and growing complexity that necessitates
greater multidisciplinary collaboration. Additionally, they claimed that there was an
urgent need for improved cooperation and communication among scientists,
employees, and between inventors and consumers. The need for greater creativity from
both creators and consumers, coupled with an expanding range of innovation to meet
expectations from centers of excellence and consumers, highlights the importance for
organizations to attain consistent innovation. This consistency is crucial as it serves as

the main determinant of competitive advantage and a means to sustain that advantage.

Essmann and du Preez (2009) recognized the significance of developing and
enhancing organizational innovation capabilities, and their research was initiated to
identify the essential components that contribute to innovation capability. These
components were then integrated into what is termed the Innovation Capability
Maturity Model (ICMM), which is based on the original Capability Maturity Model
developed by Paulk et al. (1993). They talk about three dimensions: innovation

capability construct, organizational construct and capability maturity. They label five
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levels of innovation maturity which basically focus on internal R&D. Considering the
potential advantages of maturity models, there has been a growing interest in assessing
how effectively a firm's capabilities can consistently generate innovation, particularly
following the introduction of the ICMM in 2009. This thesis focuses on that time
period of 15 years, 2010-2024 and systematically review the existing models in order
to understand the current innovation maturity concept and contribute to the literature

by developing less worked on phenomena, open innovation.

Enkel et al. (2011) is the first who tried to measure open innovation processes within
organizations in a maturity framework. They propose that maturity measurement may
help continuous improvement and development in quality and effectiveness of open
innovation. They have reviewed the previous performance measurement and
innovation measurement literature and proposed that the effectiveness of open
innovation activities is positively related with partnership capacity, innovation climate
and having internal systems and tools like IP protection. They have labeled five

maturity levels after testing and optimizing the maturity framework.

The previous framework developed for open innovation maturity has been reviewed
after 9 years by Enkel, Bogers and Chesbrough in 2020, due to the rapid developments
in digitalization. The authors are discussing that there is a tendency in the market from
being a traditionalist to a modernist and finally to a visionary state of open innovation.
Digitalization has a severe effect on this framework because digital technologies and
transformation are directly connected with companies’ ability, desire and strategy to
utilize external sources via open innovation activities (Enkel et al., 2020). Enkel et al.
(2020) propose that there are important research areas which will attract open
innovation scholars interested in digitalization. For example, the nature of
collaboration, partnerships, methodology of OI in digital age and technologies are
open study areas. In fact, global aerospace industry is intensely passing through the
digital transformation process (PwC, 2018; Deloitte, 2024). Turkish A&D sector has
to experience this paradigm shift inevitably. Thus, there is a need in the sector to
realize how their openness will be affected by this transformation, whether they are
willing to be more or less open in a digital world and how their collaborations,

partnerships, OI tools and activities will be affected.
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As Wendler (2012) notes, a well-designed maturity model comprises a series of clearly
defined stages or levels that outline the development of the assessed enterprise in a
clear manner. The specified stages should follow a sequential order and demonstrate
hierarchical progression. Furthermore, these stages should be closely associated with
the structures, activities, stages, or levels utilized to evaluate the completeness of the
analyzed entities through various multidimensional criteria. The areas most frequently
cited in the literature as influencing the development of innovation capabilities in
enterprises include: organizational culture ( Saunila and Ukko, 2014; Lambrou, 2016),
knowledge management (Nieves, 2016; Blommerde and Lynch, 2016; Ullah et al.,
2017), strategy (Saunila and Ukko, 2014; Blommerde and Lynch, 2016; Lambrou,
2016), the scope of innovation activities (Wang and Ahmed, 2004; Lambrou, 2016)
and customer involvement (Rapaccini et al., 2013; Blommerde and Lynch, 2016). In
this thesis, all and further areas are examined and maturity dimensions were carefully
selected after a systematic literature review and expert review, to create an maturity
model based on dynamic capabilities view. In addition, digital technologies are given

a special emphasis while developing our maturity model.

2.8. Systematic Literature Review (SLR): Open Innovation Maturity Models

To recognize and comprehend the scopes and aspects of the current firm-level
innovation maturity models, we have conducted a systematic literature review. This is
a method for assessing all available research relevant to a particular research question,
issue, or phenomenon of interest. We also aimed to determine the gaps in the
innovation maturity literature and draw a scheme in order to propose a new maturity
model for Aerospace and Defense industry in Tiirkiye. The report of Kitchenham and

Charters (2007) guided this thesis for this literature review (Figure 5).

2.8.1. Digital libraries and keywords

Four digital libraries (Google Scholar, IEEE Xplore, Science Direct and Scopus) were
selected for this literature review. The studies written on “innovation maturity models”
conducted between the years 2010 and 2024 and published in one of these four

academic digital libraries in the form of book chapters, conference papers and journal
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articles are considered. Although this research proposes to develop an ‘“open
innovation maturity model”, the literature search was conducted on a broader
perspective and a general review for all “innovation maturity models” were

considered.
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Figure 5. SLR Procedure

(Source: Author’s own figure)

Various keywords were tried to ensure that pertinent studies would be incorporated
into the search results. Exploring the concept of "innovation" in digital libraries is quite
complex due to a variety of factors. First of all, ‘‘innovation’’ is defined in several
different ways in different scientific fields. For instance, while research and
development (R&D) and "innovation" are commonly used interchangeably, they are
not the same thing. Also, the term "innovation" refers to both an idea and a process
that varies depending on its use. Sometimes "innovation" refers to the entire product
life cycle process, while other times it only refers to the innovation process's final
commercialization phase. Thus, we preferred to look up for “innovation maturity” as
the concept instead of searching for “innovation” and “maturity” as two categories.
The other concepts we used interchangeably during the literature search were model,
capability, readiness, assessment and index, as the second search category. Table 1

includes the keywords used to construct the queries used in digital libraries.
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Table 1. Initial set of keywords comprising the main terms

Concept Keywords

(Open) Innovation Maturity Innovation maturity, open innovation maturity,

innovation capability, open innovation capability

Model Model, assessment, index

(Source: Author’s own construction)

2.8.2. Query building

Different search queries were constructed for different libraries, once the search terms
were determined. Each digital library has certain limitations; thus, the search strings
are designed accordingly. Due to the multifaceted nature of innovation, the strings are
built again and again to narrow the search results adequately, since broader queries
produced an unmanageable number of results (i.e., more than 60 K). After some pilot

searches the queries were decided as given in Table 2.

Table 2. Queries Used in Search Engines

Google Scholar "innovation capability model" OR "innovation capability index"
OR "innovation maturity model” OR "innovation maturity index"
OR "innovation maturity assessment" OR "innovation capability

assessment”
IEEEX (("Abstract":"innovation capability model") OR
("Abstract":"innovation maturity model") OR

("Abstract":"innovation maturity assessment") OR ("All
Metadata":"innovation capability assessment"))

Scopus TITLE-ABS-KEY ((innovation OR "open AND innovation")
AND (maturity OR capability) AND (model OR index OR
assessment)) AND PUBYEAR > 2009 AND PUBYEAR <2025
AND (LIMIT-TO (DOCTYPE, "ar") OR LIMIT-TO
(DOCTYPE, "cp") OR LIMIT-TO (DOCTYPE, "ch"))

Science Direct Title, abstract or author-specified (innovation OR open
innovation) AND (capability or maturity) and (assessment or
index or model) 2010-2024

(Source: Author’s own construction)
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2.8.3. Inclusion criteria and the first pool of research

The inclusion criteria used for selecting the first pool of research used in this study are
listed in Table 3. There are three inclusion criteria considered to determine the pool
for this research.
The publication year (I1), document type (I3) and language (I3) in which the research
is published are the three inclusion criteria. These inclusion criteria are supposed to
assure that the studies chosen are written in English and published in the last 15 years
and in reputable journals, conferences, or books. The academic popularity of open
innovation has increased rapidly within this period. Due to the multifaceted structure
of innovation, different fields of study were reviewed. A large scope of academic fields
was reviewed to have a comprehensive research pool. In fact, innovation is an area of
business management by nature and finds large application areas in engineering and
social sciences. These four digital libraries revealed a total of 6.379 studies after
employing the three inclusion criteria:

e  Scopus 944 results, 593 article 269 conference paper 82 book chapter

e Science Direct 3.789 results, 3.244 research articles, 402 book

chapters, 143 conference abstracts.

° IEEEX 476 results, 79 journals, conferences 374, books 23

e  Google Scholar 1.170 journal articles

Table 3. Inclusion Criteria

ID Criterion Explanation

I Publication year Studies published between 2010 and 2024.

12 Document type Book chapters, conference papers, journal articles
I3 Language English

(Source: Author’s own construction)

2.8.4. Exclusion criteria and fundamental research

Three exclusion criteria were designed to determine the fundamental studies for this

thesis (Table 4). Duplicated studies (E1) and the ones not assuring academic quality
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(E2) were excluded while determining the research scope of this thesis. Scopus was
determined as the core library and duplicates are extracted from the other libraries.
The last exclusion was done via expert review by reading the title and abstract of
articles. Innovation is an immense concept, so studies practicing innovation in order
to complete tasks, improve specific modules or processes, such as e-commerce,
medicine, and human resources were eliminated. The ones that only aim to empirically

test a pre-developed model were omitted (E3).

Table 4. Exclusion Criteria

ID Criterion Explanation
El Duplication Studies that are duplicated in different libraries were
excluded.
E2 Academic To sustain quality, documents with no citations were
relevance eliminated
E3 Scope relevance | Relevant studies were selected by experts via review of
title, abstract, industry, aim and methodology.

(Source: Author’s own construction)

The remaining 37 studies out of 6.379 are selected to be examined further to come
across dimensions of maturity, a framework or model, theoretical basis and/or
methods, that may leverage proposal of an (open) innovation maturity model

(Appendix B).

2.8.5. Core models chosen after SLR execution

The 37 studies were analyzed and their purpose, methodology and empirical aspects
were examined deeply. These studies were employed to prepare a pool of open
innovation factors mentioned in the literature. Some of them are review articles, some
are not for company level, and others are applicable for service industries. We used
these studies not to miss a single factor that may be significant for A&D industry. The
dimensions and sub dimensions of innovation, especially open innovation, were

examined and Table 5 has been constructed accordingly.
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There has been an increasing effort to develop an innovation maturity index, since
2010. However, studies about open innovation maturity are rare in literature. Besides,
digital technologies and their effect on innovation maturity is a relatively new concept.
In fact, digital tools and their effect on collaboration, knowledge management and the
value chain as a whole are related with external and internal flows of knowledge. This
thesis seeks to contribute to the existing literature by developing a new maturity model
that focuses on open innovation and covers one of the catalysts of OI, digital

technologies.

Table 5. Dimensions and sub-dimensions of innovation

Dimensions and Sub-dimensions Academic Reference

Digitization 1,4, 13, 20, 22, 30

Digital tools 1,4, 13,20, 22

Digital transformation 1, 13, 20, 30

Innovation culture 3,5,6,8,10, 11, 12, 13, 16, 17, 23, 25, 26,
27,29, 32,34, 35

Collaboration 3,10, 11, 20, 22, 27, 32

Incentives 21,22, 27,32,36

Innovation ecosystem 5,6,7,12,13, 15, 16, 18, 23, 24, 32, 35, 36

Organizational context 6,14, 13

Motivation and empowerment 9,10, 21, 32

Risk taking 3,10, 19

Tolerance of failure 3,10, 32, 36

Innovation Strategy 2,3,4,5,6,7,9,10, 15, 16, 18, 19, 20, 21,
25,26, 27,28, 32,33, 36

Communication of Innovation Strategy 3,5,9,10, 15,19, 26

Market analysis 3,4,10, 15, 16, 19, 24, 26, 32, 37

Leadership 3,9,12, 13,20, 22, 35

Knowledge Management 11,14, 19,21, 22,32, 23

External knowledge acquisition 3,13, 14,27, 28

Knowledge sharing 3,11, 14, 20, 21, 26

External networks 3,5,6,7,12, 13, 15, 16, 18, 25, 24, 26, 35,
36

Organizational Learning 5,10, 15, 21, 22, 23, 25, 26, 33, 36

Absorptive capacity 14, 15, 31
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Table 5 continued

Fact-based criteria system or KPI

3,11, 15, 19, 25, 37

Learning ability

5,21,22,26

Sharing innovative achievements

3,20

Process & Governance

2,5,6,7,10, 11, 12, 13, 14, 15, 16, 18, 19,
21,22,21, 24, 25,27,31, 32, 33, 34, 35, 36,
37

Existence of formal innovation process

1,3,4,5,9,11, 14, 16, 19, 20, 21, 33, 34

Project Management 16, 19, 26, 34, 37

3,5,10,18,19, 37
4, 20, 36, 32, 34, 37

Portfolio Management

Management techniques and practices

User Involvement within the process 3,10,21,27

IP Management 22.26,27,37
Organizational Structure 9,17,26,27,34
Resource allocation 3,19,22,23

Technology 2,16, 19, 23, 24, 25, 29, 32, 37

2,13,16, 19, 25,26, 31, 32,37

Technological Capability & Management

Source: Author’s own construction

Another contribution of this thesis to the literature is the sectoral ground: Aerospace
and Defense Industry. A&D sector is known for its security concerns as well as long
project life cycles and R&D expenditures. Studying open innovation maturity in A&D
sector may seem paradoxical but offers valuable benefits to the sector as mentioned in

previous sections.

Based on the work of Tranfield et al. (2003), the findings of this systematic literature
review (SLR) were separated into two sections. The first section presents a descriptive
analysis of the field, whereas the second section provides a thematic analysis that
highlights the main emerging themes and the degree of consensus concerning these

themes.
This thesis has selected 12 out of those 37 models, as an anchor to develop a new

maturity model to measure Turkish aerospace and defense industry’s open innovation

maturity. In addition to the findings of SLR executed here, Essman et al.’s model
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(published in 2009) which has influenced a large audience, was added to the essential
studies chosen. These 12 fundamental models were deeply studied and presented in
Methodology Chapter. After the pool of OI dimensions were constructed according to
the preliminary set of 37 studies, we picked only 12 of them to build a model on due
to reasons like theoretical background, empirical capacity and appropriateness for

A&D industry and methodological accountability.

The models presented in Caird et al. (2015), Enkel et al. (2011 and 2020) and Kebure
et al. (2023) are focused on open innovation. Only 4 out of 37 reviewed models (4, 14,
15, 24) have looked at the innovation concept with the lens of openness. Furthermore,
digital technologies have not been paid enough attention regarding their effect and
presence in innovative activities. 7 studies searched for IT support tools as a dimension
of innovation maturity and only 4 of them (1, 15, 22, 24) assessed digital technologies

and digital transformation as an innovation factor, particularly.

2.8.6. Dimensions of Innovation Maturity

The dimensions (capabilities) identified as effective in open innovation maturity have
been systematically categorized in this literature review, as illustrated in Table 5.
However, decision regarding which of these dimensions will be incorporated into the
proposed model is attained following the steps outlined in the methodology section of
the research. Consequently, the positioning of these dimensions within the existing

literature will be elaborated in the next Chapter "Final Maturity Index." Section.

2.9. Concluding Remarks

This thesis emphasizes the pivotal role of open innovation (OI) in transforming the
aerospace and defense (A&D) sector. As the industry grapples with escalating
development costs, stringent regulatory requirements, and the urgent need for both to
develop and to adopt rapid technological advancements, leveraging Ol practices
becomes essential for driving innovation and sustaining competitive advantage. By

leveraging external knowledge and fostering collaborative relationships, organizations
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can enhance their innovation capabilities and respond more effectively to the

complexities of the changing market landscape.

The global A&D industry has experienced rapid growth in recent years, mainly due to
technological advancements, increased demand for air travel, and rise in defense
spending due to geopolitical tensions. The Turkish A&D sector is poised to benefit
from these trends. Despite the growth, the industry faces challenges related to
environmental impact and regulatory compliance, particularly concerning emissions
and sustainability. Companies are increasingly adopting low-emission technologies to
align with global initiatives such as the Net Zero Emissions by 2050 scenario. Key
trends for the future include the integration of artificial intelligence (Al) and advanced
air mobility (AAM) technologies, which are expected to enhance operational
efficiency and meet growing demands. Overall, the A&D sector is undergoing a
transformation driven by strategic investments and technological integration,
highlighting the need for innovative solutions to remain competitive in the global

market.

Literature highlights the necessity for organizations to develop dynamic capabilities
that enable them to sense, seize, and transform opportunities effectively. These
capabilities are crucial for navigating the complexity of contemporary innovation
ecosystems, where external collaborations and knowledge flows play an increasingly
significant role. This is a reality for A&D sector, too. By cultivating a more open
approach to integrating both internal resources and external insights, A&D industry
can enhance their capabilities, ultimately leading to more successful innovation

outcomes.

The introduction of an OI maturity model specifically designed for the Turkish A&D
sector represents an innovative attempt in understanding how organizations can
evaluate and improve their innovation capabilities. This model offers a structured
framework for assessing the current state of OI practices and identifying areas for
enhancement. By focusing on a balanced approach that marries internal strengths with
external partnerships, the model aims to foster a culture of innovation that is not only

sustainable but also aligned with the evolving demands of industry.
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As the global A&D landscape continues to evolve, it is imperative for stakeholders
within the Turkish sector to adopt a proactive stance toward open innovation. This
involves not only forming strategic partnerships and collaborations but also investing
in digital technologies that facilitate knowledge sharing and innovation. The insights
gained from this research provide a foundation for future studies and practical
applications, encouraging organizations to engage in continuous improvement and

adaptation in their innovation strategies.

Ultimately, the successful implementation of open innovation strategies can empower
the Turkish A&D industry to emerge as a significant global player. By addressing both
current and future challenges, the sector can contribute to technological advancements,
and economic growth, reinforcing its position in the international market. The findings
of this thesis not only advance academic understanding but also offer practical
guidance for A&D industry practitioners seeking to enhance their innovation

capabilities and drive sustainable growth.
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CHAPTER 3

METHODOLOGY

The lack of a clear theory of open innovation, its interdisciplinary nature, and the
characteristic features of the A&D sector were taken into consideration, while
designing the methodology of this research. First, an academic definition of what is
meant by open innovation was adopted, ensuring that this definition aligned with the
realities of the A&D sector. This is because the concept, which falls within the scope
of many different disciplines, involves a fragmented literature as well as a practical
dimension, and efforts were made to place it within a specific framework. On the other
hand, the understanding of information security concerns in the A&D sector, the
impact of disruptive technologies, and the long-term and high-cost projects required

careful selection of the dimensions of open innovation maturity model.

The theoretical basis of this research is constructed on a capability-based view which
is the most scholarly accepted ground for understanding innovation maturity in
academic literature. In fact, the findings of the SLR conducted for this research state
that 23 models out of the 37 selected models depend on a capability-based view, while
4 of them use resource-based view and the others work with other theories. We employ
capability-based view not only because the most influential models in literature trust
upon it (Dervitsiotis, 2010; Enkel et al., 2011; Enkel et al., 2020; Essmann and Preez,
2009; Paulk et al., 1993; Saunila and Ukko, 2012) but also, organizational capabilities
leverage the firm’s evolutionary ability to continuously redefine its technological and
organizational boundaries and seize new market opportunities (Teece, 2007). We
clarify capabilities in this thesis as Richardson’s (1972) "knowledge, experience, and
skills," and as Teece’s (2007) dynamic capabilities which imply "integrating,
developing, and reconfiguring internal and external resources and competencies to

respond to and influence rapidly evolving business environments".
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One of the most influential studies in OI innovation maturity, Enkel et al.’s (2020)
research, defines a “visionary maturity” level in OI, that employs Teece’s (2007)
dynamic capabilities framework. We propose a dynamic structure rather than a static
resource based one in this this research, because a company that aims to pursue open
innovation requires dynamic capabilities, which involve the ability to perceive and
respond effectively to environmental changes, mobilize partners within a network, and
coordinate these partners in adapting cooperative and competitive activities (Bogers et
al., 2019). Moreover, empirical research indicates that the level of openness required
varies among companies, influenced by factors such as industry, the speed of
innovation, corporate strategy, market positioning, and technological requirements
(Enkel et al., 2009). A&D industry is a living example of this paradox. The industry
requires the ability adapt to environmental changes, exploit knowledge networks, and
collaboration to stay competitive. On the other hand, the industry is suspicious about
the optimum degree of openness due to regulatory barriers, security concerns and long
project development cycles. Here, “dynamic capability perspective” becomes
appropriate for A&D industry, because it entails that organizations should not only
focus on external knowledge per se but also realize that open innovation is as much
about ‘leveraging and enhancing internal capabilities as well’ (Bogers et al., 2019, p.

84).

We highlight that dynamic capabilities are needed to turn internal and external novelty
efforts into innovation. Saunila and Ukko (2012) explain that relationship and
emphasize that higher levels of innovation maturity often led to enhanced dynamic
capabilities. Organizations that have developed robust innovation processes are better
equipped to respond to changes in their environment. Conversely, strong dynamic
capabilities can foster innovation maturity by enabling organizations to adapt their

innovation strategies and processes in response to market demands.

Our thesis employs Lawson and Samson’s (2001) definition of innovation capability
for this thesis: the capacity to consistently convert knowledge and ideas into new
products, processes, and systems that benefit the firm and its stakeholders, to seek a
model to measure innovation maturity. Therefore, innovation capability encompasses

the ability to utilize limited resources effectively to manage and implement innovation.
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(Stawasz, 2014; Inkoéw, 2019 and 2024). Innovation maturity is pursued through
innovation capabilities in this thesis. Scholars have studied what is meant by
innovation maturity and defined it as the ability to effectively leverage the resources
of an enterprise, including its innovation capability (Corsic and Neau, 2015; Zalesna,
2013). Innovation maturity occurs when a company recognizes the critical role of
innovation in achieving market success. Thus, innovation is seen as an integral part of
both the company's operations and its growth (Spoz, 2019). The innovation maturity
of an organization can be assessed through its dynamic innovation capabilities; a
greater innovation capability leads to more innovative solutions, which subsequently

enhances the organization's overall level of innovation maturity

Innovation maturity is not a new issue, yet it remains a "hot" topic. Measuring
innovation maturity through models can act as effective tools for self-assessing a
company’s level of innovation maturity and pinpointing areas where improvements
are needed within the organization. Addressing deficiencies can help to elevate the
organization to a higher level of innovation maturity. This research proposes a maturity
model for open innovation which was under-studied previously. The SLR of this
research indicates that only 4 models were developed in the last 15 years for measuring
OI maturity. Furthermore, the 2 models which studied innovation maturity at A&D
sector lacked open innovation perspective. Moreover, only 6 models talk about digital
technologies and/or their effects on innovation, despite the fact that digital
technologies have direct and indirect effects on innovation maturity of a company
(Enkel et al., 2020; Bogers et al., 2017; Bereznoy et al., 2021). Maturity models can
provide a company with the opportunity to see its development in a particular area
over the years and allow for comparisons between different units and with other
companies. In this sense, models with weighted parameters can help to make greater
use of these benefits. However, only one model utilized a weighted approach. This
thesis aims to develop a weighted model, so that more quantified and traceable results

can be obtained.

The systematic literature review detailed in the previous section constitutes the first
step of the methodology developed in this thesis. Systematic literature review (SLR)

assesses the current understanding in a particular field and enables a methodical, multi-
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step process for analyzing a substantial volume of literature over long durations
(Tranfield et al., 2003; Denyer and Neeley, 2004). The reason for starting the
methodology with a systematic literature review (SLR) was to examine the models
related to innovation maturity over the past 15 years and to use the findings obtained
as a foundation for designing my own model. Moreover, SLRs are becoming more
common in the social sciences to provide a reliable and comprehensive process that
reduces subjective bias and the chances of overlooking important literature (Mangas-
Vega et al., 2018). For scholars, a SLR enhances methodological rigor and reveals new
avenues for research (Briner and Denyer, 2012). Conducting SLR for this research has
revealed the fact that Ol maturity was scarcely studied in literature and A&D industry
has stayed out of this scope, despite the increasing prevalence of OI (Open Innovation)

practices in the sector, in recent years.

3.1. Research Design

The methodology of this thesis is designed in two sections. In the first part, a maturity
model (MM) employing a capability-based view has been developed. This model is
intended to measure the open innovation maturity of companies operating in Turkish
A&D sector. The model consists of 16 dimensions which are assumed to affect open
innovation maturity and 5 maturity levels. The dimensions of the model have been
weighed using the AHP method and prepared in a questionnaire format. In the second
part of the research, the developed model has been applied in an OEM sector company
and its leading subcontractors to gain insights into the open innovation maturity of the

sector. The summary of methodology is presented in Figure 6.

3.1.1. Model Development

The two essential goals of a capability maturity model are (Essmann, 2009, p. 36) to
determine the capability maturity of an enterprise in terms of a specific domain of
practice and consequently to facilitate enhancements that are most suitable for the
organization. These two goals attracted attention and dragged along scholars and

practitioners from different theoretical and empirical areas.
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Numerous maturity models have been developed in various application fields since the
Software Engineering Institute introduced the Capability Maturity Model (Paulk et al.,
1993), nearly three decades ago. However, maturity models face criticism regarding

their design and application processes.

The major criticisms stated are lack of empirical foundation, neglect of multiple paths,
inadequate documentation and proliferation of similar models (Roglinger and
Poppelbull). The SLR conducted for this thesis finds out that most of the innovation
maturity models lack practical foundation and have inadequate documentation.
Moreover, the majority of models (solely depend on inferences from previous models
without any theoretical framework). Scholars have addressed these shortcomings and
offered methodologies for designing maturity models (Becker et al., 2009; Mettler,
2011; Roglinger and Poppelbul3, 2011).

This research utilized the framework proposed by Roglinger and Péppelbul3 (2011)
which argue for a comprehensive understanding of design principles that can enhance
design and effectiveness of MM and guide researchers for systematically developing
one. The framework was chosen from a range of articles based on literature research
that incorporates practical and pragmatic support for capability maturity model
development, as well as citation counts as criteria for selection. They proposed general
design principles (DPs) categorized into three groups. Basic principles emphasize the
importance of clear documentation, central constructions related to maturity, and target

audience considerations.

Descriptive principles focus on establishing verifiable assessment criteria and
structured methodologies for conducting evaluations. In contrast, prescriptive
principles provide specific improvement measures and decision-making guidance
tailored to organizational needs (Table 6). This research employs and adopts the basic
(1) and descriptive (2) design principles in order to develop a descriptive Ol maturity

model for Turkish A&D industry.
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Table 6. General Design Principles for MM building

(1) BASIC

1.1 Basic information

a) Application domain and prerequisites for applicability

b) Purpose of use

c¢) Target group

d) Class of entities under investigation

e) Differentiation from related maturity models

f) Design process and extent of empirical validation

1.2 Definition of central constructions related to maturity and maturation

a) Maturity and dimensions of maturity

b) Maturity levels and maturation paths

¢) Available levels of granularity of maturation

d) Underpinning theoretical foundations with respect to evolution and change

1.3 Definition of central constructs related to the application domain

1.4 Target group-oriented documentation

(2) DESCRIPTIVE

2.1 Intersubjectively verifiable criteria for each maturity level and level of
granularity

2.2 Target group-oriented assessment methodology

a) Procedure model

b) Advice on the assessment of criteria

c¢) Advice on the adaptation and configuration of criteria

d) Expert knowledge from previous application

(3) PRESCRIPTIVE

3.1 Improvement measures for each maturity level and level of granularity

3.2 Decision calculus for selecting improvement measures

a) Explication of relevant objectives

b) Explication of relevant factors of influence

c) Distinction between external reporting and an internal improvement
perspective

3.3 Target group-oriented decision methodology

a) Procedure model

b) Advice on the assessment of variables

¢) Advice on the concretization and adaption of the improvement measures

d) Advice on the adaptation and configuration of the decision calculus

e) Expert knowledge from previous application

(Source: Roglinger and Poppelbul3, 2011)
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3.1.2. Basic Design Principles

This maturity model has been designed to measure the open innovation maturity level
of firms operating in the Turkish aerospace and defense industry. The aerospace and
defense sector has been considered as an ecosystem by the European Commission
(2025) and consists of the aerospace, defense, and space segments. Experts from all
three sub-segments were consulted while designing this model. However, it should be
noted that companies operating solely in-service sub-segments such as air
transportation and aircraft maintenance did not contribute to the model. The model
mentioned primarily focuses on manufacturing companies included in the sub-
segments of this ecosystem. This study focuses on the manufacturer firms in Turkish
A&D ecosystem as the application domain. The model’s appropriateness for those

service firms may be studied later and this issue is out of scope for this thesis.

This model is built in a questionnaire format that can be participated by the target
company’s managers. The model targets managers for determining innovation
maturity, as the audience, because they are the ones who guide and direct workforce,
lead culture, implement top management’s goals, allocate resources and make
decisions (Adams et al., 2006). Dougherty and Cohen (1995) identified that the
awareness and behavior of senior managers significantly impacts innovation. Chief
executives who are most effective at driving innovation tend to have a clear vision for
the future direction of organizational change and creativity (Shin and McClomb,
1998). Also, senior management plays a crucial role in formulating and
communicating innovation vision, fostering support, maintaining a positive attitude
towards change, and promoting the concept of innovation within the organization

(Adams et al., 20006).

It is implied in the literature that the impact of managers on innovation management
increases with higher hierarchical levels, so that first-level managers at the case
company have not been invited to participate in the survey. The case company is highly
hierarchical (Figure 7) and has approximately 15,000 employees, about 1,000 of whom
hold the title of "chief" as first-level unit managers. Due to their very narrow scope of

authority and responsibility, participation to the survey was limited to department
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managers, directors and vice presidents and executive vice presidents. More

information about the case company is mentioned in the empirical chapters.

CEO- General
Manager
1
| 1 |
Vice President Eaeine ez
President
[ |
Manager
1
| | |
. Department Department
-

= Chief

Executive Vice
President

— Chief

Figure 7. Hierarchical Structure of Case Company

(Source: Author’s own construction)

Organizations engaged in OI are not limited to internal ideas; they also utilize those
that emerge outside the organization for product, service, and technological
development. OI has been described as a system that combines both internal and
external ideas, allowing organizations to introduce new internal technologies to the
market through external channels. (Chesbrough, 2003). This system enables
organizations to open their boundaries for collaboration with external partners (such
as suppliers, research institutes, or competitors) and contributes to the development of
internal technologies while creating new opportunities for profitable business. Apart
from other shareholders, this thesis focuses on suppliers, partners and subcontractors
from an ecosystem perspective. In fact, A&D industry is characterized by vertical
integration, leading to significant interdependence among firms for performance. The
industry is generally defined as an ecosystem because of this interdependence
(European Commission, 2025). Aslan (2018) explains that the tenders in A&D
ecosystem primarily consist of large projects that only major defense industry

companies can participate in and secure. As a result, subcontractors in the defense
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sector heavily rely on collaboration with these key companies. However, the degree of
this interdependence and the precise impact of major defense firms on other companies
within the supply chain has not been thoroughly investigated. Aslan (2018) mentioned
in his thesis that main defense industry firms contribute to the capabilities of their
suppliers, but it could be made better. Our research will have a look at the case
company and its suppliers in terms of OI maturity and may help us to understand that
relationship. When applying the survey to the companies in the ecosystem of the case
company, the organizational structure and number of employees of these companies
were taken into account. In large companies the respondents were chosen from senior
level managers while first-level managers were selected from other small and medium-

sized enterprises, due to the lack of a layered managerial structure.

The differences of this model from its predecessors are mentioned at the beginning of
this chapter. Becker et al. (2009) states the importance of explaining the differences of
a proposed model from the existing ones. First of all, in today's innovation theory,
where a closed system is seen as a dead end, there are very few models developed that
measure open innovation maturity (4 out of 37). Among them, only one of these
models has considered digital technologies as a significant dimension of OI maturity
(Kebure and Zedtwitz, 2023). However, this model is still a re-version of CMM
adopted for OI and tested on a single household (sector) company with a limited
number of respondents. Another model developed by Honorato and Melo (2023)
studied innovation maturity of projects at a sub-segment of A&D ecosystem, aerospace
sector, pursuing a project management perspective. This study talks about open
innovation and digital technologies for two Brazilian aerospace companies. However,
this model is more about projects and does not have a holistic organizational

perspective.

Another research by Zuluaga et al. (2024) employed TRL perspective to measure
technological innovation maturity via gathering data from Columbian A&D sector,
lacking an empirical foundation. Open innovation and significance of digital
technologies are not mentioned clearly in that model. In fact, these two models are the
most intimate ones to this thesis. However, there is still a gap in the literature for

understanding how to measure the open innovation maturity of A&D companies, how
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digital technologies play a role in that maturity and what can be implied about Turkish

A&D ecosystem in terms of OI, apparently.

The construction of our model begins with a systematic literature review. In the
literature chapter, the steps of our SLR are explained in detail, providing the basis for
this model design. In this section we will explain the following development phases.
The design stages of the model proposed within this thesis are shown below (Figure

8).

Literature

; Determining
review on

Maturity Level . maturity

Preliminary Interviews
maturity withtop

Expert

open
innovation
parameters

Construction . factor
weights

validation

Figure 8. Model Development Stages

(Source: Author’s own figure)

First, a systematic literature review was employed to monitor studies conducted
between 2010 to 2024 about innovation maturity. Out of these studies, 37 models were
closely examined based on academic relevance, scientific theory, originality, and
content. They were evaluated in terms of theoretical approaches in the literature,
dimensions of innovation, model integrity, applicability to A&D sector, and research
questions. These 37 models were analyzed to determine the most mentioned and
relevant dimensions and a pool of OI dimensions were developed as the first iteration.
This first iteration brought out 33 dimensions that were grouped under five main

categories as presented in Table 7.

Afterwards, expert validation was conducted and the second iteration was completed.

This stage is explained in the following section.
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Table 7. Iterations for Ol Dimensions

1. Iteration
Pool of categories and
dimensions gathered from SLR

2. Iteration
Categories and dimensions
after expert views

3. Final Iteration
Final categories and
dimensions developed after
interviews with executive
managers

Strategy

1 New technology adoption

2 Management Support

3 Innovation Strategy

4 1P Strategy

5 Process management

6 IP protection

7 Openness and
experimentation

8 Knowledge transfer and
integration

Innovation Culture

9 Communication of a vision

10 Written and spoken support

11 Safe environments for
employees

12 Incentives

13 Visionary leadership
14 Entrepreneurial spirit

15 System perspective
16 Risk Tolerance

17 Tolerance for Ambiguity

18 New idea welcoming

Partnership Capacity
19 Partner Selection Process

20 Partner diversity

21 Partner features

22 Need for commitment and
trust

23 Partnership tools
Absorptive Capacity

24 Recognition

25 Assimilation

Strategy & Governance
1 Innovation Strategy and
vision

2 Adoption of New
Technologies, technology
diffusion

3 Management Support

4 Innovation governance
Innovation Culture

5 Process development

6 Risk tolerance

7 Incentives for innovation

8 Time and budget
Partnership Capacity

9 Partnership process

10 Partner selection

11 Partnership intensity and
effectiveness
12 In house collaboration

Knowledge Chain

13 Absorptive capacity
14 Knowledge Diffusion

Digital Maturity

15 Knowledge generation,
sharing

16 Digital strategy

17 Supply chain

18 Operations, from design to
end product

Strategy & Governance
1 Innovation Strategy and
vision

2 Management Support

3 Innovation governance
Innovation Culture

4 Process development
5 Risk tolerance

6 Incentives for innovation

7 Time and budget

Partnership Capacity

8 Partner selection

9 Partnership intensity and
effectiveness

10 In house collaboration

Knowledge Chain

11 Absorptive capacity

12 Adoption of new
technologies, technology
diffusion

13 Knowledge Diffusion
Digital Maturity

14 Knowledge generation,
sharing

15 Horizontal Integration

16 Vertical Integration
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Table 7. continued

26 Transforming

27 Exploitative vs Explorative
learning

Digital Maturity

28 Knowledge generation

29 Knowledge sharing

30 Knowledge Storage

31 Supply Chain

32 Operations

33 Production

(Source: Author’s own construction)

3.1.3. Expert Validation

Although maturity models represent assessment tools, they are also subject to
evaluation and improvement activities. Hence, validation from experts carries
significance for developing a more comprehensive, accurate and objective maturity
evaluation. The expert validation’s focus is to understand and improve the maturity
model itself, while maturity model assessment focuses on comprehending and
enhancing the process under investigation (in this case, Ol maturity) (Helgesson et al.,

2012).

In this research, expert validation was utilized to select from pre-determined
dimensions, eliminate irrelevant ones and develop the pre-defined maturity
definitions. Between December 2023 and June 2024, expert opinions of the researcher,
the academic advisor of the thesis, and experts with professional and academic
experience in the field were gathered. As the output of expert view, the preliminary
version (2. Iteration) of OI maturity dimensions and their sub-dimensions were
constructed. The personal information of the experts who participated in the research

and their areas of expertise are listed below (Table 8).

In this research, expert validation was utilized to select from pre-determined
dimensions, eliminate irrelevant ones and develop the pre-defined maturity
definitions. Between December 2023 and June 2024, opinions of the researcher and
the academic advisor of the thesis, and experts with professional and academic

experience in the field were utilized (total 5 experts). As the output of expert view, the
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preliminary version (2. Iteration) of OI maturity dimensions and their sub-dimensions

were constructed. The personal information of the experts who participated in the

research and their areas of expertise are listed below (Table 8).

Table 8. Experts Participating the Research for Validation of the OI Model

Name | Area of Title Field Experience | Type of | Meeting
expertise Meeting | Date
A Economics, Professor Academic +25 years Face-to- | December
Economic Policy, face 2023-
Technology June 2024
Policies
B New Product | Associate Academic and | +20 years E-mail January
Development, Professor Industrial and 2024
Innovation, online
Aerospace meeting
Industry
C Innovation Innovation Industrial +15 years Face-to- | December
Management Manager, face and | 2023
PhD email
D Technology Supplier Industrial and | +20 years Face-to- | February
Management Management, | Academic face and | 2024
PhD e-mail
Candidate at
METU
E Innovation and | Innovation Industrial and | +15 years Online March
Technology Manager, Academic meeting | 2024
Management PhD and e-
mail

(Source: Author’s own construction)

Due to the scarcity of an academic “open innovation maturity model” that focuses on
A&D industry, a model that is developed solely based on literature review is assumed
to be stillborn because the previous academic and industrial literature ground does not
provide adequate trustworthiness, credibility and methodological soundness to
develop a model for measuring OI maturity of Turkish ecosystem, on its own. Hence,
expert validation is a significant step for the validation of this model. The participants
of the expert validation phase have sufficient expertise and experience both in

academic and sectoral ground to provide meaningful feedback and evaluation.
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Expert validation has some challenges by nature. The possible bias and conflict of
interests is eliminated by following a certain order during interviews with experts. At
first, the supervisor of the thesis (A) reviewed the model. He has long term research
experience in Turkish innovation and A&D ecosystem. Afterwards, to be more specific
on A&D sector, an online discussion is organized by expert B. He has remarkable
professional career in Turkish aerospace and defense industry, besides his academic
experience. Afterwards, experts C and D were met to frame the maturity model
according to an industrial view that catches practical realities of the sector. Lastly,
expert E, who has completed his PhD thesis on innovation and is still working in a
different industry, gave his feedback on the model. The validation mechanism is

designed to begin with the closer research circle and go on with further ones.

The evolution of the maturity model by the experts resulted in a number of subsequent
model versions. After all expert meetings were completed, the main maturity
dimensions remained same (5) in number but changed in name. Besides, the above-
mentioned 33 sub-dimensions were eliminated to 18. Not only the dimensions, but
also the pre-determined maturity levels of this research, which were adopted from
previous academic studies, before the expert validation phase started, were reviewed
by the experts mentioned above. Also, the questions that were pre-constructed for
questioning OI maturity dimensions were monitored and revisions were made to align

questions with dimensions.

3.1.4. Semi-Structured Interviews

As the next process, semi-structured interviews with 3 C-level managers (executive
vice presidents) and 2 technology and innovation managers of the case company were
conducted. There are two main purposes for conducting these interviews. The first is
to understand whether the 18 dimensions, prepared as a draft, work in practice. This
means examining whether the theoretically constructed maturity dimensions and their
level descriptions, developed through a systematic literature review and expert
opinions, are effective when applied in the field. The second purpose is to serve as a
validation tool for the results obtained from the field study. In the second phase of this

research, the output from field study will be collected through a survey. To validate
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the results of this survey, internal observations, documents, and systems were

examined, and the interviews with senior management also provide data.

The expert reviewed version of the model is converted into an interview format. 18
structured questions and 1 open-ended question have been prepared for the interview
participants. The structured questions relate to the dimensions affecting OI maturity,
while the open-ended question addresses what policies are needed to enhance the

ecosystem's innovation maturity.

Interviews with 3 C-level managers and 2 technology managers (EVP1, EVP2, EVP3,
TM1, TM2) have been completed between June and August 2024. The organizational

roles of the interviewees are exhibited below (Figure 9).

Executive Executive Executive Executive Executive Executive
Vice Vice Vice Vice Vice Vice
President 1 President 2 President 3 President 4 President 5 President 6

Technology Technology
Manager 1 Manager 2

Figure 9. Role of Interviewees in organizational structure

(Source: Author’s own construction)

There are six C-level managers on duty that directly report to the CEO. 3 of them were
interviewed in this phase and the others were surveyed during the field study of the
research. One of the interviewees is responsible for technology management and
technology transfer projects for the most influential platform of the company. The
other technology manager is responsible for open innovation and entrepreneurship

activities of the company.
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Interviews with the EVPs were preferred because the awareness and behavior of
executive managers impact innovation management directly (Dougherty and Cohen,
1995). They are the ones who establish the strategic vision and direction for innovation
and align it with the organization’s overall goals and objectives. They control the
allocation of resources, determining which innovation projects receive funding, have
the duty to ensure that teams possess the required skills and expertise. Moreover, they
can promote an environment that encourages creativity, risk taking and open
communication. They have the authority to make critical decisions that can affect the
direction and outcomes of innovative projects. Top executives engage with external
stakeholders to gather insights and support for innovation initiatives. Lastly, they
monitor the performance of organizations. Senior managers have strong influence in
cultivating innovation in an organization. (Adams et al., 2006; Hidalgo and Albors,

2008; Chapman and Hewitt-Dundas, 2018).

The dimensions and sub-dimensions were asked in question format to understand
which questions work in field study. During the interviews 2 sub-dimensions,
partnership process and digital strategy, appeared to be ineffective. Partnership process
is perceived as a sub-segment of process development, partner selection and
effectiveness of partnerships. Digital strategy is assessed as a part of innovation
strategy. Digital maturity dimensions are re-worded and modified. Lastly, adopting
new technologies is re-categorized under knowledge chain category. The final

coverage of the model appears as the third column of Table 7.

The interviews with the top management have constraints. First of all, planning the
interview time and duration was challenging. Also, we have confronted inquiries about
the coverage and data utilization of the interviews. Due to the security concerns and
industry’s traditional business model, diving deep and gathering detailed data took

patience and effort.

3.2. Final Maturity Index

As the output of this chapter, the general construction of proposed model is depicted

below (Table 9). Studies focusing on maturity models must establish key concepts
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associated with maturity and the maturation levels (Becker et al., 2009). Innovation
maturity models are structured hierarchically and sequentially, delineating various
levels that reflect an organization's innovation maturity. These models provide a multi-
criteria assessment, highlighting specific areas where improvements are needed to
achieve higher innovation maturity. While most models categorize innovation
maturity into five levels, some propose three levels (Mattei et al., 2019), and others,
such as Demir (2018), offer six levels. Regardless of the number of levels defined, all
models share a common characteristic: the lowest level indicates insufficient
innovation maturity, while the highest level signifies full innovation maturity, marking
the organization as an innovation leader. This framework helps organizations
understand their current capabilities and the steps required to enhance their innovation

Processes.

Table 9. General Structure of Proposed OI Maturity Model

1 2 3 4 5
Freeze Melting | Planned | Mature | Inspiring

Innovation Strategy

Strategy & Management Support
Governance

Innovation
Governance

Process Development

Innovation Risk Tolerance
Culture Incentives

Time and Budget

Partner selection

Partnership | Partnership Intensity
Capacity and Effectiveness

In-house Collaboration

Absorptive Capacity
Knowledge Adoption of New

Chain Techs, Tech. Diffusion
Knowledge Diffusion
Knowledge
Generation and

Digital Sharing

Maturity Digital Manufacturing

and Operations

Digital Supply Chain
(Source: Author’s own construction)
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According to scholars, simply specifying constructs related to maturity and maturation
is inadequate. Maturity models must also encompass definitions of key constructs
pertinent to the application domain. This is in accordance with the principles of
"understandability" and "language adequacy" (Roglinger and P&ppelbul3, 2011). This
research employs 12 models that are determined out of our SLR, as the basis of our

study for dimension and level development (Table 10).

This methodology construction enabled us to develop a unique open innovation
maturity model that is to be explained in the next chapter as the first output of this

thesis.

3.3. Concluding Remarks

The methodology of this thesis is designed to confront the complexities of measuring
open innovation maturity in the Aerospace and Defense (A&D) sector. It begins with
a comprehensive systematic literature review (SLR), which serves as the foundation
for understanding existing models of innovation maturity. The SLR examines studies
conducted over the past 15 years, focusing on identifying gaps in the literature,
especially regarding open innovation practices within the A&D industry. This initial
step 1s crucial for establishing a theoretical basis and ensuring that the proposed model

is grounded in relevant academic research.

Building on the insights gained from the SLR, the thesis adopts a capability-based
view to frame the research. This perspective emphasizes the importance of dynamic
capabilities, which enable organizations to adapt to environmental changes and
leverage both internal and external resources effectively. The methodology recognizes
that the level of openness required for innovation varies among companies, influenced
by factors such as corporate strategy and market positioning. By focusing on dynamic
capabilities, the research aligns with contemporary theories of innovation maturity,
ensuring that the model developed is relevant and applicable to current industry

challenges.
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To enhance the model's validity and applicability, an expert validation process is
conducted. This involves soliciting feedback from industry professionals and
academics with extensive experience in innovation management and in the A&D
sector. The insights gained from these experts lead to the refinement of the model,
resulting in the identification of 18 key dimensions that effectively encapsulate the
essence of open innovation maturity. This iterative process ensures that the model is
not only theoretically sound but also practically relevant to the organizations it aims
to serve. Following the expert validation, the methodology includes a series of semi-
structured interviews with top management and technology managers from selected
case companies. These interviews aim to assess the practical applicability of the
identified dimensions and validate the findings from the field study. By engaging with
senior leaders, the research captures insights into how these dimensions manifest in
real-world settings and their impact on organizational innovation practices. This
qualitative data enhances the quantitative results obtained from the questionnaire,

providing a holistic view of open innovation maturity.

Finally, the methodology culminates in the creation of a final maturity index, which
synthesizes the research findings into a coherent framework. This index outlines the
key constructs related to maturity and maturation levels, enabling organizations to
understand their current capabilities and the steps needed to enhance their innovation
processes. By implementing a systematic method for assessing open innovation
maturity, this thesis contributes significantly to both academic literature and practical
applications in the A&D sector, offering valuable insights for organizations seeking to

thrive in a rapidly changing environment.

The proposed model that is introduced in the next chapter in detail is structured around
5 categories and 16 dimensions that are determined to affect open innovation maturity
of Turkish A&D industry. The dimensions are organized into a questionnaire format,
allowing for empirical testing within companies. The model categorizes maturity into
five levels, providing a clear framework for assessing where a company stands in its
innovation journey. The use of the Analytic Hierarchy Process (AHP) for weighting

these dimensions ensures that the model is both systematic and quantifiable.
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CHAPTER 4

THE PROPOSED OPEN INNOVATION MATURITY MODEL

This chapter explicates our proposed model which aims to measure open innovation
maturity of A&D companies in Turkish ecosystem. The 5 categories and 16
dimensions that are compromised after various stages are detailed below regarding

their meaning and relationship with open innovation.

In the following paragraphs, the five levels of open innovation maturity are explained,
along with the definitions of maturity dimensions and their level descriptions. In the
section related to each dimension, firstly, the reflection of this dimension in the SLR
conducted within the context of this research and in the general innovation literature
is mentioned. Later, a table presenting the category, dimension name, general
definition and the capability descriptions corresponding to each level is given. The
reference model is added to the table if the descriptions have been adapted from one
of the 12 core models. The definitions and levels of maturity are upgraded with insights

coming from expert views and/or interviews with top management.

4.1. Open Innovation Maturity levels

We propose 5 levels of Ol maturity for Turkish A&D industry, grounding our design
on dynamic capabilities framework (Table 11). We have to state that this model is
designed for company level via measuring organizational open innovation capabilities.
Individual researchers, academicians, consultants, customers (Turkish Armed Forces
etc.), sectoral institutions (SASAD, TSKGYV etc.) or policy makers (SSB, Ministry of

Defense etc.) are out of the scope of this model.
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Table 11. Explanation of OI Maturity Levels

LEVEL

DEFINITION

1

FREEZE

2
MELTING

3

PLANNED

4
MATURE

5
INSPIRING

The main focus is operations on a day-to-day basis. Any form of innovation output
is inconsistent and unpredictable.

Organization recognizes importance of Ol. However, the strategy and culture are
not prepared to take advantage of it. Partnerships and digital tools may enable OI.
Innovation output is inconsistent.

Appropriate OI practices, processes and (digital) tools are in place for internal and
external partnerships and knowledge management. OI is planned and encouraged by
the organization. Strategy and innovative outputs are consistent. Employees and
managers are aware of Ol practices.

OI practices, processes, partnerships and (digital) tools are intentionally mature to
integrate the company with external environment in terms of partnerships and
knowledge. A deep understanding of Ol exists in company. Innovation strategy and
outputs are measurable, consistent, diverse and a source of competitive advantage.
Employees and managers are aware and supported via organization’s culture to
initiate OI practices.

The firm is capable of intentionally navigating its external and internal boundaries
regarding culture, knowledge management and partnerships. Strategy and digital
technologies allow company to fully leverage its potential in innovation efforts. The
results of innovation activities are traceable and utilized to enhance OI capability on
a continuous basis. Output provides inspiring competitive advantage in existing and
new markets. Employees and managers are empowered via company culture to

pursue OI activities.

(Source: Essman & Du Preez, 2009; Arends, 2018; Enkel et al., 2020)

Five main categories and the dimensions beneath them have been evaluated as a whole

in order to develop the general maturity levels implied by the model. While building

these definitions, Innovation Capability Maturity Model (ICMM) developed by
Essman and du Preez (2009), Arends' thesis study (2018), and the work conducted by

Enkel and colleagues (2011) which represents the most comprehensive open

innovation model to date, have been employed as a basis. Furthermore, the core of

Teece’s dynamic capabilities theory (2007) focuses on the abilities required to

maintain exceptional enterprise performance in an open economy characterized by

rapid innovation and globally distributed sources of invention, innovation, and

manufacturing capabilities, are taken into consideration while defining what is meant
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to be mature in OI. Lastly, maturity levels are developed regarding features of the A&D
sector, seeking sustainable growth and competitive advantages via balancing the

development of internal resources and exploitation of external ones.

In the following sections the dimensional breakdown of our model is explained. The
empirical validation of this model is the next chapter’s subject. The empirical results
are aimed to give us an understanding of Turkish A&D innovation ecosystem. To
perceive what those empirical results mean, first we must comprehend what each

dimension stands for.

4.2. Strategy and Governance Category

The first category of our model has three dimensions: innovation strategy,

management support and innovation governance.

4.2.1. Innovation Strategy

Tidd and Bessant (2014) discussed how a well-defined strategy can improve an
organization's innovation capabilities and maturity in their book. They declare that
embedding innovation in strategic management process as a value for competitive
advantage is crucial. Teece (2007) agrees with them and state that aligning strategic
objectives with innovation helps companies to deal with the complexities of the current
business landscape and enables sustainable growth. Setting clear objectives and
building autonomy with internal and external agents are crucial for innovation
management. They explain that the impact of external factors, such as market trends
and technological advancements, are impacting innovation strategies. Indeed, a lack
of clarity in the defined strategies for innovation hinders the participation of all

employees.

Therefore, it is essential to implement and promote innovation strategies that make
innovation a collective responsibility among all employees, aligned with a
comprehensive vision encompassing all business functions. Furthermore, formalizing

the innovation vision with highly skilled personnel in the R&D department is crucial
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for large companies, where the R&D department possesses the necessary resources
and support to develop innovations in a strategically organized and planned manner
(Enkel et al, 2011). Business strategy and level of openness should be connected to the
corporate culture. Empirical research indicates that not all companies or industries
require the same level of openness, as this can vary based on factors such as innovation
speed, corporate strategy, market positioning or technological requirements. (Enkel et
al., 2009). In fact, until recently the A&D sector has always approached open
innovation at a distance. Due to their traditional way of doing business and the
principle of confidentiality, it took time for them to open up to external information
networks. Nowadays, while there is a more moderate approach to this issue as opposed
to the past, it is observed that the sector is selectively permeable in external
information exchange. This thesis will contribute to understanding A&D managers’

willingness to be open as an innovation strategy.

The existence of an innovation strategy is important at this point, as it indicates the
sector's awareness of what the quantity and direction of this permeability should be.
Thus, developing a clear and long-term strategy for innovation which is aligned with
sector realities and company objectives, is an important driver of innovation maturity
(Arends, 2018). Innovation strategy is one of the most mentioned dimensions in
innovation maturity models according to the literature. The SLR conducted for this
thesis finds out that innovation strategy and its sub elements (communication,
leadership and market analysis) are mentioned in 21 out of 37 models that are selected
for this research (Table 5). Table 12 presents the innovation strategy dimension

developed in this thesis, in detail.

4.2.2. Managerial Support

There are clear academic conclusions regarding the importance of managers' positive
attitude toward change in motivating their employees to reach specific innovation
goals (Delgado-Verde et al., 2011). Managers’ commitment to organizational learning
practices may enhance firms’ innovation performance (Fleming and Waguespack,

2007).
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Especially, when managers understand the importance of innovative HR practices like
intrapreneurship and incentives for risk taking, firms’ innovation performance
enhances (Shin and Konrad, 2017). Another study by Periz-Ortis et al. (2018) states

that the support of top managers is necessary for radical innovations to emerge.

There are specific management practices that encourage innovative behavior
determining the appropriate right employee, strategic vision, incentives and
recognition, employee deployment, promotion of idea generation, and multifunctional
teaming are supportive practices for Ol management’s strategic vision that prioritizes
innovation, aligning organizational goals with innovative initiatives supports
innovation performance (McGourty et al. 1996). Managers should not only focus on
the internal environment but also remain open to the external environment to obtain
resources, technology, and knowledge for innovation. Adopting an open innovation
strategy is more likely to enhance competitiveness in a rapidly evolving market

(Lichtenthaler, 2011).

The SLR conducted for this research states that managerial support appears often
under different titles: management, leadership, governance. We explained what we

mean by management support in this model, in Table 13.

4.2.3. Innovation Governance

Governance encompasses the frameworks, policies, and practices that guide an
organization’s decision-making and accountability. Gregory and Simms (1999) define
corporate governance as the interactions among corporate managers, directors, and
shareholders. It also encompasses the corporation's connections with stakeholders and
the broader society. More generally, corporate governance involves the combination
of laws, regulations, listing requirements, and voluntary practices that enable a
corporation to attract capital, function efficiently, generate profits, and meet legal

obligations as well as societal expectations (Table 14).
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The symbiotic relationship between innovation maturity and governance is a
significant study field for organizational behavior and management. Effective
governance can enhance innovation maturity, while a mature innovation framework
can lead to improved governance practices. Namely, to generate value in an open
innovation environment, companies must enhance the flexibility of their
organizational boundaries to facilitate knowledge sharing with a diverse range of
shareholders. However, to effectively capture that value, firms must also focus on how
to govern their collaborative initiatives and safeguard against unintentional knowledge
loss (Zobel and Hagedoorn, 2020). This need makes innovation governance a crucial
factor for innovation capability and scholars have started to study the concept of

innovation governance especially for the last 15 years.

Arends (2018) states that an innovation governance framework must encompass both
functional and financial responsibilities, ensuring it is integrated and aligned with the
organization's structure and processes while being subject to ongoing development.
Additionally, the decentralized autonomy of project teams in decision-making, or

employee empowerment, is crucial for effective innovation management (Storey et al.,

2016).

The 37 fundamental models chosen for this research emphasize the significance of
governance under different sub-dimensions like project management, empowerment
and motivation, leadership and resource allocation. Both scholars and industry leaders
recognize that governance and innovation are essential for maintaining a competitive

advantage in today's rapidly changing business landscape.

4.3. Innovation Culture

The second category of our model is innovation culture which includes, process

development, risk and failure tolerance, incentives and time and budget dimensions.
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4.3.1. Process Development

A company's innovation culture necessitates a unified process that includes the
integration of enterprise design, product design, and the design and implementation of
new technologies. This integrated design approach requires effective collaboration and
management of the different designs, backed by efficient knowledge management,
strategies and tools. For innovation to effectively contribute to business growth and
enhance competitiveness, careful planning of the innovation process is imperative
(Preez and Louw, 2008).

A common denominator among successful innovators is a rigorous process for
managing innovation that entails a systematic, stage-by-stage approval framework,
accompanied by regular evaluations of all critical factors, including time and financial
investments, as well as the market performance of new products (Jaruzelski et al.,
2006).A vast body of literature emphasizes significance of innovation processes,
outlining the management aspects and the different stages involved, from the initial
concept to the commercialization of a product. Essman and du Preez (2009) mentions
the innovation process as the practices, procedures and activities throughout all
innovation stages; A comprehensive and focused process covering various types of

innovation and ensuring alignment with other organizational procedures is crucial.

The criteria for every stage and decision moment are expected to be clearly defined.
The organization should be skilled at executing these processes both effectively and
efficiently. The design, effectiveness, and implementation of these innovation
processes must be regularly evaluated and improved with the participation of
employees and in alignment with other corporate processes (Arends, 2018).
Developing an innovation process is a commonly accepted phenomena for innovation
maturity, as more than one third of the maturity models analyzed for this research
mentioned process development as a sub-dimension of innovation maturity. We have

constructed process development capability as depicted in Table 15.
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4.3.2. Risk and Failure Tolerance

In literature higher risk and failure tolerance often correlates with increased innovation
output. According to Cooper et al. (2004), a key best practice for product innovation
is no punishment for failure. Additionally, being risk-averse is seen as a constraint on
the performance of product innovation. Hutchison- Krupat and Chao (2014) explains
that an organization can improve its capacity for innovation by managing risk-taking
behavior and fostering a culture that accepts failure. They explained that innovation
capability deepens when risk-taking is embraced and both successful and unsuccessful
innovations are recognized. They also found that greater tolerance for failure

encourages individuals to accept greater risks.

Openness of communication regarding mistakes among employees enables
organizational learning and that can be an important catalyst in organizational
performance (Weinzimmer and Esken, 2017). Innovation culture is cultivated when

employees can talk openly about failure and their learning experiences.

However, risk and failure are bete noirs for A&D sector. The sector is generally risk-
averse due to several unique characteristics and factors inherent to the industry. First
of all, A&D projects require massive upfront investments. Financial stakes are high
and any failure can lead to significant losses. These projects often take long years to
develop, making it difficult to recover from mistakes or miscalculations. Another
reason is the regulatory issues, that bring strict safety, environmental, and quality
standards. Non-compliance can lead to costly penalties, loss of contracts, or
reputational damage. Especially, failure at implications for human safety can result in
catastrophic consequences, including loss of lives, lawsuits, and damage to public
trust. In fact, Boeing, which is one of the two OEM’s in the sector, has been
experiencing a long and dramatic crisis since 2019. Boeing's push to rapidly develop
the 737 MAX to compete with Airbus resulted in potential design compromises.
Besides, inadequate training for pilots on the new systems posed risks in emergency
situations where quick decision-making was essential. Also, the fast-tracking of the

certification process may have led to insufficient testing of critical systems. These

82



risks, stemming from both technical and organizational decisions, ultimately
contributed to the crises surrounding the 737 MAX and highlighted the importance of
balancing innovation with safety and compliance. The first indicator of the Boeing 737
crisis was a crash that happened in 2018, raising significant concerns about the
aircraft's safety and the effectiveness of its Maneuvering Characteristics Augmentation
System (MCAS). However, Boeing could not address the problem quickly and
correctly after that crash and the second accident came only three months later.
Another crash involving a 737 MAX occurred, leading to 157 fatalities, in 2019. This
incident further intensified scrutiny and led to the grounding of the entire 737 MAX
fleet worldwide. The main problem here was not “risk taking” but “taking
incomputable risk”, ignoring key indicators signaling something was wrong and

failing managing the crisis.

On the other hand, The A&D sector relies on cutting-edge technologies, thus
embracing risk allows companies to explore new ideas and innovations that can lead
to significant advancements in aircraft design, materials, and systems. In a highly
competitive market, taking calculated risks can help organizations develop unique
products and services that differentiate them from competitors. Moreover, testing new
systems and components involves taking risks in controlled environments to identify
potential issues before full-scale production. Hence, instead of risk aversion, it is better
to approach risk as a calculable equation by weighing the opportunities it presents
against the potential downsides. When engaging with a risk, it is essential to assess the
potential benefits of success in relation to the probability and impact of failure.
Strategically accounting for the advantages of risk can enable traditionally cautious

approaches to explore a broader spectrum of possibilities (Terrile, 2010).

There are scarce academic studies that searches the tolerance for risk and failure in the
A&D sector. What kind of risks and how much risk should be endured in an open
innovation system is a difficult question. This thesis may contribute to answering these
questions by assuming that a mature company is expected to manage and compute
risks and record failures and as well as successes via organizational tools and they are

communicated with employees regularly, via meetings, documents etc. (Table 16).
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4.3.3. Incentives for innovation

Schumpeter’s Theory of Innovation (1942) emphasized that economic incentives, such
as profits and market monopolies, are crucial for fostering innovation. The primary
role of an entrepreneur is to bring about innovation, with profit serving as the reward
for their innovative efforts. That economic finding can be applied to organizational
behavior. Self-determination theory emphasizes that intrinsic motivation, fostered by
incentives, enhances creativity and innovation. When employees feel motivated, they

are more likely to engage in innovative activities (Ryan and Deci, 2000):

Ederer and Manso (2013). mentioned that prioritizing the stimulation of innovation,
creativity, and entrepreneurship is considered the foremost challenge in human
resource management, according to CEO surveys. This includes a range of situations,
from creating compensation packages for top executives and middle managers in large
corporations to establishing incentives for entrepreneurs in startups. Notably, many
firms that thrive on innovation and creativity have implemented reward systems that
not only accept but also reward employee failures. Regarding executive compensation,
cultivating a culture that accepts initial failures can be encouraged through practices
such as option repricing. These practices are frequently criticized for potentially
hindering or even rewarding managers after poor performance. However, research

shows that well-defined and regulated rewards can effectively promote innovation.

Other than financial incentives, intrinsic motivators, such as recognition, autonomy,
and opportunities for career development, were found to be equally important for
fostering innovation in employees (Sauermann and Cohen, 2010). Enkel et al. (2011)
mentioned that employees should be inspired by incentives to become creative. Both
monetary and non-monetary incentives are essential for fostering an environment that
ensures employees are dedicated to the organization’s innovative vision. In open
innovation activities, the emphasis is placed not only on internal creativity but also on
leveraging external avenues to reach the market. Thus, this thesis claims that
incentives have to lead employees to identify external knowledge paths for their ideas.
Clearly defined and company focused monetary but also, promotional and

entrepreneurial incentives for everyone are needed for innovation maturity (Table 17).
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4.3.4. Time and Budget

Time and budget are critical resources for innovation because they directly influence
the ability of individuals, teams, and organizations to explore, develop, and implement
new ideas. Without adequate time and financial resources, innovation efforts can be

limited, rushed, or fail to materialize.

The father of open innovation, Chesbrough (2006a, 2006b) reveals that firms that
allocate sufficient resources (both time and budget) to innovation activities tend to
perform better in terms of innovative output and market success. Employees should be
motivated to determine how to allocate their time flexibly between exploitative and

explorative tasks in their daily responsibilities (Niewohner et al., 2021).

Arends (2018) discovered that a specific percentage of time is necessary for
innovation-related activities for all employees within the organization. She stresses the
importance of providing employees with full-time opportunities to participate in

innovation efforts.

The interdependent availability of budget is named to be a “game changing” factor for
innovation according to Schwabe et al. (2020). Perkmann and Walsh (2007) highlight
the importance of allocation of a budget in enabling open innovation activities. When
companies commit sufficient financial resources to innovation, they enable several
critical success factors. First, they can maintain dedicated research and development
teams, allowing for continuous exploration of new ideas and technologies. Second,
they can invest in cutting-edge equipment and technologies necessary for experimental
work and prototype development. Third, adequate funding enables organizations to
attract and retain top talent, who bring fresh perspectives and specialized expertise to

innovation initiatives.

According to Enkel et al. (2011), some companies create new key performance
indicators within their R&D processes that emphasize budgets allocated for
collaboration with external partners as a means to enhance their innovative

performance. This model proposes time and budget dimension as in Table 18.
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4.4. Partnership Capacity

Partnership capability is determined as one of the main indicators of open innovation
and we have proposed three dimensions to measure that: partner selection, partnership

intensity and effectiveness and in-house collaboration.

4.4.1. Partner Selection

To determine the important aspects of partnership capacity for OI various research has
been done. Cullen et al. (2002) and Kauser and Shaw (2002) highlight the requirement
for trust and commitment between partners. Moreover, coordination, interdependence
and communication are found to be good for partnerships. In literature, the importance
of selecting the right partner and forming the right partnership type are frequently
emphasized (Ireland et al., 2002).

Any partnership begins with deciding the partner, thus working with an appropriate
partner is crucial for the success of innovation projects. In fact, open innovation
literature serves as a demonstration of how companies decide to either develop
innovations internally or engage with external partners (Dahlander and Gann, 2010).
A good partner should possess the expertise and specialized skills relevant to the
project's unique challenges. Performing comprehensive research to evaluate their
qualifications and verifying that they have a successful history with similar projects
can help reduce potential risks. It's also essential to evaluate the partner's cultural fit,
ensuring that values and work styles align, which fosters better collaboration and
reduces misunderstandings. Establishing mutual accountability and transparency helps
maintain trust and ensures that each party fulfills their responsibilities. Additionally,
effective communication channels should be established to facilitate clear and
consistent information exchange, enabling both parties to stay informed and make

timely decisions (Enkel et al., 2011).

A shared vision and strategic alignment are foundational to a successful partnership.
Both partners should be committed to the project's goals and agree on the desired

outcomes, ensuring that efforts are harmonized toward a common objective. Also,
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working with a partner that has the required know-how for the partnership is important
(Enkel et al., 2011). Finally, formalizing the partnership through a clear and
comprehensive agreement can help manage expectations, clarify roles, and provide a
framework to resolve any issues that may arise during the project, ultimately
contributing to its success (Yoon and Song 2014). Partner selection is determined as
the beginning phase of developing a capacity for collaboration. Although selecting a
partner initiates the whole story of collaboration, literature has not dived into the
partner selection part as required. Regarding the features of a well selected partner
above, any innovative company has to design a comprehensive partner selection
process that has a partner database, assesses partners with certain criteria. Inter-
network linkages are also needed to find new potential partners in and out of the
ecosystem. It is mostly Enkel et al. (2011)’s model that examined the partnership
capacity in detail and mentioned that a company must be capable of choosing the
appropriate partner at the right moment. In this thesis we explain partner selection

capability in Table 19.

4.4.2. Partnership intensity and effectiveness

Several scholars studied and agreed on the importance of partnership capacity for open
innovation, since the invention of the concept (Cullen et al., 2000; Kauser and Shaw,
2002; Lichtenthaler and Lichtenthaler, 2009; Cohen and Levinthal, 1990) as
collaboration is a major way of experiencing external environment. Partnership
intensity is an indicator of partnership capability. Intensity means diverse and effective
partnerships that expand over the value chain. An organization must collaborate with
a diverse array of partners, including suppliers, customers, universities, research
centers, and even competitors, rather than innovating in isolation, to stay competitive

(Bigliardi et al., 2020).

Companies in which partnerships are enduring, various along value chain and viewed
as a routine type of innovative activity tend to have more capacity to innovate (Enkel
etal., 2011). It is not only customers or suppliers, but all shareholders may take place

in an innovative partnership.
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In particular, Van Beers and Zand (2014). finds that partner diversity plays distinct
roles in driving innovation performance. Functional diversity significantly enhances
radical innovation by providing complementary knowledge and skills from diverse
partner groups, while geographical diversity improves incremental innovation by
enabling product adaptation to local markets, regulations, and standards.
Organizational factors such as prior collaboration experience, patenting, IT
infrastructure, and public subsidies positively influence partner diversity.
Additionally, internal R&D, continuous investment, employee training, and
process/organizational innovations strengthen absorptive capacity, enabling firms to
better leverage external partnerships. Overall, partner diversity is particularly
impactful in cutting-edge and knowledge-intensive industries, such as aerospace and

defense, where innovation projects face higher complexity and uncertainty.

Partnership diversity leverages its effectiveness. Organizations that engage in diverse
collaborative relationships and work long time with various partner categories build
valuable expertise that serves them well in future alliances. This accumulated
experience enables them to navigate potential partnership challenges more effectively,
establish efficient collaboration protocols, and expand beyond their usual operational
boundaries. Developing standardized practices for successful joint ventures and
exposure to multiple partnership scenarios enhances companies’ ability to identify and
prevent common collaboration issues (Rosenkopf and Nerkar, 2001) and thus
improves the overall innovation performance (Lhuillery and Pfister, 2009). Not all
partnerships seem to help gather innovative outputs. Besides diversity, companies look
for effectiveness. Previous know-how and experience increase the effectiveness of
partnerships (Van Beers and Zand, 2014). Besides, satisfied partners regarding the
process and outputs of the innovation partnership is an important indicator of a
company that has the capability to build up partnerships. Thus, assessing the partners
and taking action to develop satisfying collaborations for all parties improve
partnership capability. Enkel et al. (2011) states that monitoring the satisfaction of
partners and taking corrective actions accordingly, and training the partners are
important for effective partnerships. This paper proposes that partnership diversity and

effectiveness is a significant determinant of open innovation maturity (Table 20).
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4.4.3. In-house collaboration

In-house collaboration is another factor that plays a crucial role in cultivating open
innovation within organizations. By facilitating communication, knowledge sharing,
and skill integration, in-house collaboration enables the development of innovative
solutions. Companies like Google and Amazon exemplify this through their cross-
functional collaboration and innovative project initiatives, such as 20% Time,' which
have led to significant breakthroughs like Google Maps and Alexa. However, in-house
collaboration is not without challenges; communication barriers, resistance to change,
and trust issues can impede the collaborative process. Nevertheless, by addressing
these challenges, organizations can enhance their capacity for innovation, gain

competitive advantages and promote sustained growth.

Training the workforce is expected to increase readiness of employees to engage in
alliances (Enkel et al. 2011). Literature indicates that employees who are capable at
collaborating with colleagues from diverse backgrounds are essential for achieving
innovation performance (Enkel et al., 2011). Employees who know how to locate the
right information or connect with the appropriate individuals when seeking to innovate
possess a crucial skill for effective internal collaboration. Training programs designed
to develop employees' cross-functional collaboration skills and their willingness to
engage with all types of colleagues, beyond formal roles and tasks, foster in-house
collaboration capabilities (Arends, 2018). Table 21 explains what in-house

collaboration means for this thesis.

4.5. Knowledge Chain

Measurement of knowledge creation and diffusion capabilities are significant for open
innovation maturity, hence the phenomena is often defined as purposive inflows and
outflows of knowledge. We have 3 dimensions listed under this category: absorptive
capacity, adoption of new technologies and technology diffusion and knowledge

diffusion in networks.
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4.5.1. Absorptive Capacity

Absorptive capacity is a crucial dynamic capability that allows companies to capture,
assimilate, transform, and utilize external information, thereby maintaining a
competitive edge in rapidly changing markets (Zahra and George, 2002). It bridges the
external linkages with the internal innovation ecosystem. Cohen and Levinthal (1990),
showed that organizations with high absorptive capacity are more capable of
transforming external knowledge into innovative practices. This argument is supported
by Hitt et al.’s (2007) empirical research which provides evidence of a confidential

positive correlation between absorptive capacity and innovation performance.

In an environment where self-sufficiency in knowledge creation is increasingly
difficult, absorptive capacity enables firms to utilize external knowledge effectively
via complementing their internal resources. It ensures that knowledge is not just
acquired but also transformed into actionable insights that improve processes, routines,
and strategies. It supports both short-term adaptability and long-term growth (Camison
and Fores, 2010).

The defense industry's relationship with absorptive capacity represents a critical nexus
in technological innovation and knowledge management, particularly given the
sector's unique characteristics of high technological intensity and strict security
requirements. Absorptive capacity, defined as an organization's ability to recognize,
assimilate, and apply valuable external knowledge (Zahra and George, 2002) plays a
paramount role in aerospace and defense firms' capability to integrate complex
technological systems and adapt to rapidly evolving military requirements. The
intricate nature of defense technologies, combined with the necessity to maintain
technological superiority, demands that defense organizations maintain exceptional
levels of absorptive capacity, which enables them to effectively leverage both explicit
and tacit knowledge from various sources, including research institutions, commercial

sectors, and international defense partners.

Furthermore, the defense industry's absorptive capacity is distinctively characterized

by its dual-use nature, where technologies and capabilities developed for military
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applications often find civilian applications and vice versa. This bilateral knowledge
flow necessitates sophisticated absorptive capacity mechanisms within defense
organizations to effectively identify, evaluate, and integrate knowledge from diverse
sources while maintaining security protocols. The industry's high barriers to entry,
substantial R&D investments, and long development cycles make absorptive capacity
a crucial determinant of competitive advantage, as it enables defense firms to reduce
technological gaps, accelerate innovation cycles, and enhance their skills to respond
to emerging threats and requirements. This relationship is further strengthened by the
industry's increasing reliance on cross-sector collaboration and the growing
complexity of defense systems, which require organizations to continuously enhance
their absorptive capacity to remain competitive and technologically relevant. These
interconnections underscore the critical necessity of incorporating absorptive capacity
as a fundamental dimension within open innovation maturity framework in A&D

sector (Table 22).

4.5.2. Adoption of New Technologies, Technology Diffusion

Scholars (Chesbrough and Bogers, 2014) defined OI as “a distributed innovation
process based on purposively managed knowledge flows across organizational
boundaries”. Thus, knowledge transfer, both inbound and outbound, can be
strategically leveraged to facilitate innovation development and advancement. In fact,
adopting recent technologies and diffusing them throughout the company may close
the discrepancy between existing core competencies and the emerging technologies of
competitive advantage, especially for technology intensive firms, to embrace

innovation performance.

Adopting new technologies and diffusing them within an organization necessitates
comprehensive transformations across multiple dimensions. These include
modifications to organizational architecture, operational mechanisms, and technology
management practices at both strategic and operational levels. Furthermore, it requires
the recalibration of organizational learning processes to effectively support the
development, maturation, and continuous enhancement of organizational innovation

capabilities (Chesbrough and Brunswicker 2013).
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Scholars say that engaging in OI activities without adequately evaluating an
organization's Ol capabilities can lead to limited success in producing global
competitive innovations. This oversight not only creates challenges in managing the
external environment but also hinders the development of organizational competencies
essential for effectively participating in and navigating OI networks. (Kebure and
Zedtwitz, 2023). Adoption of new technologies and diffusing them in the organization
is that kind of a capability for firms operating in A&D sector. However, Ol literature

rarely talks about the significance of technology adoption and diffusion.

When the A&D sector’s unique characteristics, including long development cycles,
high technological complexity, and stringent security requirements are considered,
making the effective adoption and diffusion of new technologies particularly
challenging, yet essential. Organizations within this sector must continuously evaluate,
integrate, and deploy advanced technologies across their operations to maintain
technological superiority, enhance operational effectiveness, and ensure
competitiveness. This process requires not only substantial investment in research and
development but also sophisticated mechanisms for knowledge transfer. The process
of technology adoption may drive innovation across multiple tiers of suppliers,
generate valuable spillover effects into civilian applications, and contributes to the
development of high-skilled workforce capabilities. The sector's ability to effectively
adopt and diffuse new technologies also plays a crucial role in fostering international
cooperation, enabling interoperability among allied forces, and maintaining industrial
base capabilities. This technological diffusion process must be carefully managed to
balance the need for rapid innovation with security considerations, cost effectiveness,

and the maintenance of critical industrial capabilities (Table 23).

4.5.3. Knowledge Diffusion in Networks

The development of scientific and technological expertise is fundamentally shaped by
the intricate network of relationships among diverse stakeholders. These collaborative
interactions and knowledge exchanges enable organizations to establish robust

knowledge foundations and enhance their technological competencies.
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Through this interconnected ecosystem, companies can build and strengthen their
technological capabilities while leveraging the collective expertise of various actors in

their innovation network.

Scholars highlight that the spread of complex knowledge between segments is
improved when there are numerous connections, or "wide bridges," linking them. They
also note that innovation spreads more quickly and extensively when concentrated

connections link the segments of a network (Phelps et al., 2012).

In open innovation networks, the complexity of knowledge exchange plays a vital role,
where despite the environment's openness, there is a critical need to regulate and
monitor which participants contribute or extract specific knowledge components in the
innovation process. This complexity becomes particularly significant in heterogeneous
networks, especially those involving collaborations between established corporations
and emerging startups. In such partnerships, both parties face increased risks of
uncontrolled knowledge spillovers (Alberti and Pizzurno, 2017). These inadvertent
knowledge transfers - referred to as knowledge "leaks” occurring within open
innovation networks can hamper OI efforts in the A&D sector. The asymmetric nature
of these relationships creates unique challenges in managing knowledge flows and
protecting intellectual assets while maintaining the benefits of transferring knowledge
in networks. Therefore, open innovation requires networking activities designed in a
strategic framework in order to cultivate innovation performance but not to lose
competitive advantage. This thesis suggests that a company needs a plan and routine
to enable inflows and outflows of knowledge throughout the company and employees
need resources to access and learn from these knowledge flows, up to a pre-determined

level (Table 24).
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4.6. Digital Maturity

The last maturity category is digital maturity, which affects partnerships, knowledge
sharing and generation, production and the way of doing business as a whole. This
category covers knowledge generation and sharing, digital manufacturing and

operations and digital supply chain.

4.6.1. Knowledge Generation and Sharing

The digital age for open innovation presents numerous opportunities for knowledge to
flow across organizational boundaries, facilitating the innovation process (Enkel et al.,
2020). Innovation literature highlights that the digital age created opportunities for

generating new ideas, problem-solving, and absorption of knowledge.

Scholars suggest that the capacity for digital-based innovation is a valuable area of
research, as digital tools and systems allow businesses to leverage network
externalities effectively. The optimal scenario of interest is when information systems
serve as the core foundation for open innovation, complementing traditional research
and development (R&D). This setup enables companies to collaborate with both
internal and external stakeholders to generate new ideas and expertise (Chesbrough,

2003; Chesbrough and Bogers, 2014).

Digital technologies increased opportunities for collaboration and innovation across
organizational boundaries. The emergence of digital platforms has significantly
reduced communication costs and geographical barriers and enabled massive numbers
of participants to engage in knowledge sharing activities regardless of their location
(Bogers et al. 2017). These platforms provide a sophisticated technological
architecture that supports not only basic information exchange but also complex
collaborative development, integration of diverse knowledge sources, and real-time

interaction among participants (Peng, 2009).

The effectiveness of digital technology-enabled knowledge sharing is enhanced

through multiple mechanisms, including interconnected digital systems, modular
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design architectures, standardized interfaces, and comprehensive knowledge
management systems. These systems facilitate both the storage and distribution of
knowledge while supporting dynamic interaction between those who generate
knowledge and those who share it (Bereznoy et al., 2021). This study admits that
development of efficient and inclusive digital knowledge-sharing environments
support both individual and organizational learning while fostering continuous
innovation. As explained above, a digital knowledge exchange ecosystem with a good
governance has proven to be powerful for enhancing open innovation maturity in
literature, especially in knowledge intensive industries. Thus, knowledge generation
and sharing through digital tools is considered to be a significant facilitator of open

innovation maturity in A&D sector (Table 25).

4.6.2. Digital Production and Operations (Vertical Integration)

The importance of digital technologies in manufacturing represents a fundamental
shift in how production systems operate, moving from traditional automation to smart,
connected, and adaptive manufacturing systems that can respond dynamically to
changing market demands while optimizing efficiency and quality. Scholars imply that
organizations investing in digital manufacturing capabilities are likely to see
corresponding improvements in their innovation performance across multiple
dimensions. Digital manufacturing and operations enable faster production cycles,
provides better data for decision making, supports continuous improvement, facilitates
cross-functional collaboration, and thus creates opportunities for new innovations
(Sjodin et al., 2018). The link between digital manufacturing and innovation
performance is characterized by a symbiotic relationship where digital technologies
enable better innovation capabilities, while successful innovation implementation
requires proper digital infrastructure and competencies. This creates a positive
feedback loop that continuously improves both manufacturing capabilities and
innovation performance (Enkel et al., 2020). Despite the scholar and practical
evidences of this positive relationship, only very few papers study the methodological
and empirical opportunities of open innovation in the digital age. This paper aims to
contribute to the literature by examining what it takes to be an innovative company in

terms of manufacturing and operating in a digital way (Table 26).
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4.6.3. Digital Supply Chain (Horizontal Integration)

Organizations already face turbulent market conditions due to globalization and
business complexity. Besides, customers with rapidly changing needs have been
forcing A&D sector to shorten their product lifecycles. Also, raw materials shortages
and global crisis like Covid19 uncovered vulnerable supply chain issues, in the recent
decade. At this point, digital technologies may strengthen the supply chains via
enhanced visibility and control, data driven decision making, and process automation.
In fact, Sjodin et al. (2018) finds out that digital maturity brings agility, resilience, and
reliability to supply chains.

Open innovation performance depends on the organization's ability to create an
environment that supports continuous improvement and learning via enabling inflows
and outflows of knowledge. Supply chains are the primary environments in which a
company may build such knowledge flows. Digital technologies enable knowledge
bridges in supply chains by facilitating cross-enterprise collaboration and information
sharing. Digital supply chains promote continuous improvement through data-driven
decision making, predictive capabilities, and dynamic network reconfiguration. Since
A&D sector are impressed and yet restricted by their suppliers’ capabilities, digitally
mature suppliers may embrace the innovation capabilities of the mother companies,

and the ecosystem as a whole.

Digital supply chains create an integrated ecosystem where Industry 4.0 technologies
like big data analytics, IoT and cloud computing enable real-time information
exchange and advanced analytical capabilities. This technological foundation
transforms traditional operations by enabling new operational models. In traditional
A&D sector, these technologies may create new opportunities for innovation and
competitive advantage via decreasing development costs, enhancing collaboration,
improving quality, cost efficiency, and reducing risk. However, these benefits have
scarcely been researched in the open innovation literature. This thesis considers
examining this issue by assessing the digital maturity of supply chain a dimension of

OI maturity (Table 27).
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4.7. AHP Method

The proposed model aims to analyze OI maturity of an A&D company through 16
dimensions organized into 5 categories, as outlined in previous chapters (Figure 10).
A digital questionnaire that addresses these dimensions using a 5-point Likert scale
will be sent to managers to conduct the field research. Before conducting the empirical

part of the study, we need to analyze the pair-wise significance of each dimension.

Open Innovation Maturity

Strategy & Innovation Partnership Knowledge Digital
Governance climate Capacity Chain Maturity

Partner selection AbSOI’pT.IVE
capacity

Partnership
intensity and
effectiveness

Knowledge
generation and

Process
development

Innovation

strat & visiol .
gy s vision sharing

Risk tolerance
Vertical

integration

Management
support

Adoption of new

technologies
Incentives

Horizontal
integration

Innovation
governance

In house Knowledge
collaboration diffusion

Time and budget

Figure 10. AHP Hierarchy of The Proposed Model

(Source: Author’s own construction)

While this model is tailored for the A&D sector, each sector or ecosystem may have
unique competitive factors, meaning that certain capabilities or processes may hold
differing significance in different contexts. Consequently, two companies from
different industries completing the questionnaire with same answers may exhibit
varying levels of OI maturity due to their distinct contexts. Additionally, the
dimensions within the model may have different levels of priority for a company. For
instance, in our model, innovation governance and management support may have
different weights for defining maturity of the strategy category. To deal with that
challenge, it is crucial to initiate the assessment of a target company with a "pondering
phase” via utilizing Saaty's (1980) Analytic Hierarchy Process (AHP) technique. This
technique is utilized to rank and assign appropriate weights to the various sub-

dimensions based on the specific requirements and needs of the A&D industry.
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The ability to manage and prioritize different levels of importance for these sub-
dimensions is a key advantage of the proposed model. Among the 37 innovation
maturity studies examined during the SLR phase, only 3 of them try to weigh the
innovation dimensions/capabilities and 1 among them used the AHP technique. The
proposed model is contributing to OI maturity literature as being the only OI model
employing AHP. Saaty’s AHP is selected because this approach is expected to tailor
the model according to the specific needs of an A&D company and its environment

and facilitate a more quantified evaluation and assessment.

Additionally, AHP provides a valuable "consistency check" to evaluate whether the
importance assigned to various dimensions is logically consistent. If inconsistencies
arise, it may indicate that the respondent struggles to differentiate between dimensions,
suggesting a need to adjust the data collection process or the analysis framework. The
consistency ratio (CR) used in the AHP methodology facilitates this assessment. The
maximum threshold of 10.00% is assumed to be acceptable by Saaty, indicating that
the respondents were consistent in their evaluations. In this model, we prefer the

acceptable threshold to be 5 % at most to increase consistency among dimensions.

AHP effectively integrates both qualitative judgments and quantitative data, allowing
for a comprehensive evaluation of alternatives based on multiple criteria (Saaty, 2004).
This thesis aims to build a model considering the creative inputs of qualitative
judgments combined with quantitative data. Therefore, a focus group discussion is
conducted to determine the weighted importance of the dimensions in the sector's open
innovation maturity. In this context, an online 2-hour session was held with 6
academics and industry professionals listed in Table 28 to decide the weights of the 5

categories and 16 sub-dimensions within the maturity model.

The participants of the focus group are chosen according to industrial expertise,
innovation awareness and academic background. The researcher works in the A&D
sector, thus her professional network along with her adviser’s academic network

enabled the accessibility of appropriate participants.
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Table 28. Participants of AHP Session

TITLE FIELD OF EXPERTISE TENOR
A University Instructor, Prof. Dr. Academic and A&D +20 years
Sector
B Open Innovation & Entrepreneurship A&D sector +15 years
Manager, PhD
C Innovation Director, PhD Turkish innovation +15 years
ecosystem
D Leader Engineer, PhD A&D sector +20 years
E Innovation Manager A&D sector +15 years
F Supplier Management VP, PhD A&D sector +20 years

(Source: Author’s Own Construction)

Before the AHP session, participants received an e-mail and attached documents
containing the dimensions that make up the model, definitions of these dimensions,
and explanations of the maturity levels, as well as tables for pairwise comparisons of
each category and the dimensions under those categories to facilitate quicker and more
efficient responses during the session. The e-mail message conveyed the purpose of
the study, the aim of the AHP session, the planned flow of the session, and what was
expected of them during the AHP session. It was also noted that reviewing the model
and getting prepared for choices based on the comparison matrices in advance would
be beneficial for an effective session. Subsequently, a survey was conducted to
determine an appropriate date and time for all participants to schedule the online

session.

The focus group discussion was held in February 2025. At the beginning of the online
session, the researcher stated the aim of the research and the session. Then, the
academic advisor and the session participants briefly introduced themselves.
Following that, they moved on to the pairwise comparison tables (Table 29). Each
participant first indicated their choice depicting the relative importance level of the
dimensions on a scale of 1 to 9. A number chosen on the left side states that the
dimension on the left has more significance compared to the dimension on the right

and vice versa. The degree of significance increases as the number increases.
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Table 29. Example of pairwise comparison tables used during AHP session

Strategy & Governance
Which dimension is considered more important and how much more?

9 75313579

Innovation Strategy Management Support
Innovation Strategy Innovation Governance
Management Support Innovation Governance

(Source: Author’s own construction)

The researcher noted these responses in the tables in a way that all participants could
see them at that moment, and then the participants were given a brief opportunity to
speak in order to reach a common consensus. During the discussions the researcher
and the advisor did not intervene in the determination of the weights; they only
provided information aimed at description and purpose. A consensus was reached for

each pairwise comparison before moving on to the next comparison.

AHP technique provided a systematic method for aggregating individual preferences,
helping to achieve consensus in group decision-making contexts (Saaty, 1980). This
process continued until the comparisons of the 5 categories and the internal
comparisons of the dimensions belonging to those categories were completed. The

pairwise comparisons and CRs are presented in the following tables (Table 30-35).

Table 30. Main Categories of the Model - Matrix of Pairwise Comparisons

Matrix Strategy and | Innovation | Partnership | Knowledge | Digital
Governance | Culture Capacity Chain Maturity
Strategy and 12 3 5 5
Governance
Innovation
Culture 2 2
Partnership
Capacity -
Knowledge
Chain 2
Digital Maturity 1/5
CR: 5%

(Source: Author’s own construction)
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Table 31. Strategy and Governance Category- Matrix of Pairwise Comparisons

Innovation | Management | Innovation
Governance

3
3

Matrix

Innovation Strategy
Management Support

Innovation Governance 1/3
CR: 0%
(Source: Author’s own construction)

Table 32. Innovation Culture Category- Matrix of Pairwise Comparisons

Risk Time and
Tolerance | Incentives | Budget
1/3 1/5

Process
Development

Matrix

Process Development

Risk Tolerance 3
Incentives 2
Time and Budget 5

CR: 2%

(Source: Author’s Own Construction)

Table 33. Partnership Capacity Category - Matrix of Pairwise Comparisons

Matrix Partner Partnership Intensity | In-house
Selection | and Effectiveness Collaboration
Partner Selection 1

Partnership Intensity
and Effectiveness
In-house Collaboration
CR: 1%
(Source: Author’s own construction)
Table 34. Knowledge Chain Category — Matrix of Pairwise Comparisons

Adoption of | Knowledge
Matrix | Absorptive | New Diffusion in
Capacity | Technologies | Networks

1 2

Absorptive Capacity

Adoption of New Technologies
Knowledge Diffusion in Networks
CR: 0%
(Source: Author’s own construction)
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Table 35. Digital Maturity Category- Matrix of Pairwise Comparisons

| Digital Digital Digital
Matrix | Knowledge Manufacturing | Supply
Sharing and Operations | Chain
Digital Knowledge Sharing 3 4
Digital Manufacturing and
Operations
Digital Supply Chain
CR: 2%

(Source: Author’s own construction)

The results of the AHP session shows that “Innovation culture” is the most influential
category for Ol maturity in A&D sector (Table 36). “Strategy and governance” follows
as the second most weighted category. Knowledge chain has the third place in the
model. These three categories nearly weigh 84% of the open innovation model.
Partnership capacity and digital maturity explain only 16 % of the maturity. This can
be due to the fact that the industry has met the advantages of partnerships just recently.
Also, the security concerns and oligopolistic structure of the industry may hamper
intensity and effectiveness of partnerships. Moreover, although digital technologies
are recognized to be crucial for knowledge management, their presence in vertical and
horizontal chains remains restricted. The Turkish A&D ecosystem has been dominated
by large OEMs and this fact may create less digitally mature suppliers in the value
chain. These issues imply an apparent need for further research. It was also found that
all CR values are below 10%, confirming that all pairwise comparisons are consistent

and valid.

Out of 16 dimensions 6 of them appear to have a weigh equal to and more 10 %.
Innovation strategy (12%), management support (12%), risk tolerance (11%), time and
budget (12%), absorptive capacity (10%) and adoption of new technologies (10%) are
found to be the most influential dimensions in OI maturity of A&D sector Table 37. In
the previous chapters we have explained that almost all innovation models mention
the significance of a clear strategy and support of management for successful

innovation outcomes.
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Table 36. Weighted Impact of Category and Dimensions in the Model

Category's Weiaht in Dimension's
Category Weight in Dimension Catg or Weight in
Model gory Model
Innovation Strategy 43% 12%
Strategy and o Management 43% 12%
Governance 29% Support ° 0
Innovation 14% 49
Governance
Process @ .
Development e S
Innovation 319 Risk Tolerance 36% 11%
(1]
Culture Incentives 14% 4%
Time and Budget 41% 12%
Partner Selection 17% 2%
Partnership Partnership 0 0
Capacity 11% Intensity 19% 2%
In-house 0 0
Collaboration S v
Absorptive | 40, 10%
Capacity
Knowledge Adoption of N?W 40% 10%
- 24% Technologies
Chain
Knowledge
Diffusion in 20% 5%
Networks
Digital Knowledge 63% 39
Sharing
Digital 50 Digital
Maturity ° Manufacturing and 24% 1%
Operations
Digital Supp!y 14% 1%
Chain

(Source: Author’s own construction)

The need for fair resource allocation (time and budget) is also a primary expectation
of previous models for innovative outcomes. Moreover, in the interviews with C-level
executives, it has been repeatedly mentioned that Tirkiye is trying to catch up with
pioneers of the industry. Thus, it's not surprising that capabilities that enhance catching

up competencies, absorptive capacity and adoption of new technologies criteria, stand
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out among others. Our findings are in correspondence with the literature and our

qualitative findings.

Table 37. Ranking of dimensions according to AHP results

Dimension Weight in Model
Innovation Strategy 12%
Management Support 12%
Time and Budget 12%
Risk Tolerance 11%
Absorptive Capacity 10%
Adoption of New Technologies 10%
In-house Collaboration 7%
Knowledge Diffusion in Networks 5%
Innovation Governance 4%
Incentives 4%
Process Development 3%
Digital Knowledge Sharing 3%
Partner Selection 2%
Partnership Intensity 2%
Digital Manufacturing and Operations 1%
Digital Supply Chain 1%

(Source: Author’s own construction)

Turkish A&D industry has showed remarkable development in the last 15 years. As
mentioned earlier, this rapid catch-up includes a strategy change, managerial support
and enhanced awareness for innovation activities which may mean risk tolerance and
allocation of time and budget. Moreover, the industry owes a lot to its absorptive

capacity and technology adaptability (SSB, 2024a and 2024b).
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CHAPTER 5

THE EMPIRICAL RESEARCH - MEASURING Ol MATURITY

We aim to validate the designed model by conducting a survey at an OEM company
and its ecosystem and by doing so, imply about the open innovation maturity of the
Turkish A&D industry. To understand the basics of this empirical phase, first of all it
is significant to understand ecosystem approach in innovation literature, because A&D
industry is accepted to be an innovation ecosystem. Moreover, the approach of
conducting empirical research aligns with the suggestions of De Bruin et al. (2005),
who recommend employing quantitative methods for evaluating maturity models.
According to them, after a model is developed, it needs to be assessed for its relevance
and robustness. It's essential to assess both the model's construct and its instruments

for validity, reliability, and generalizability.

The concept of ecosystems has emerged as a valuable framework in the fields of
strategy, innovation, and entrepreneurship (Gomes et al., 2018). Jackson (2011)
defines an innovation ecosystem as “the complex relationships that are formed
between actors or entities whose functional goal is to enable technology development
and innovation.” In an environment where organizations are becoming increasingly
specialized, a single entity often lacks the internal resources necessary for developing
and implementing innovations (Adner, 2006; Adner and Kapoor, 2010; Talmar et al.,
2020). Thus, open innovation is not an option but the new era in innovation literature.
Therefore, organizations must depend on the contributions of various stakeholders,
both within and outside the institution, to create a value proposition across the
ecosystem (Talmar et al., 2020). In particular, A&D industry is referred to be an
ecosystem in this research due to its intricate network of interconnected stakeholders,
including manufacturers, suppliers, partners, research institutions, and regulatory

bodies, all of whom collaborate to drive technology development and innovation. This
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sector features complex supply chains that require specialized contributions from
various entities, fostering collaborative innovation and resource sharing. Additionally,
the industry's oligopolistic nature leads to strategic partnerships, while stringent
regulatory requirements necessitate cooperation among participants to ensure
compliance and safety. These elements combined highlight the interdependence and

collaborative dynamics that characterize the A&D industry as an ecosystem.

There are two reasons that differ an innovation ecosystem approach from previous
science and technology parks approach, regional innovation systems, science cities, or
innovation clusters. First of all, digitalization plays a central role, with information and
communication technologies (ICT) connecting innovation actors and facilitating the
development of new products and services. Our proposed model accepts that
contribution of digital techs to open innovation maturity. Second is the ecosystem
approach’s emphasis on open innovation practices, including borrowing, licensing,
and crowdsourcing, enable the integration of diverse ideas (Oh et al.,2016). Validating
our model in an ecosystem approach is aligned both with open innovation theory and

structure of A&D industry.

As mentioned in previous chapters, A&D companies that were once pursuing closed
innovation systems cannot be innovative on their own in today’s competitive and
intertwined economies. Companies need partners, external knowledge and digital
maturity to innovate. Although ecosystem approach suggests a broader partner
portfolio, such as NGOs, universities, research centers and government, in this
research we planned to look at an OEM and its suppliers, in particular. The main reason
is that suppliers are often considered the most significant partners for A&D companies
(Aslan, 2018), due to their critical role in providing specialized components and
technologies essential for production. The industry relies on complex supply chains
where various suppliers contribute vital parts, thus making collaboration with them is
crucial for innovation, product quality, and cost efficiency. Additionally, suppliers
must comply with stringent regulatory standards, ensuring reliability throughout the
supply chain. Effective management of supplier relationships not only helps A&D
companies control costs but also optimizes resource allocation, further emphasizing

the interdependence that drives success in the industry. The proposed model is
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designed based on company level organizational capabilities and requires the
responses of company managers instead of university officials, customers, NGOs or
other parties. Future studies may have the opportunity to focus on other partners to

examine A&D ecosystem.

The oligopolistic structure of Turkish A&D ecosystem reinforces the interdependency
between OEMs and their suppliers (Aslan, 2018). Thus, surveying an OEM along with
the suppliers (subcontractors, system producers, project partners) may have a reliable
implication for the Turkish A&D industry’s OI maturity. In the following sections, the
design of the empirical study will be explained, and the introduction of the OEM

company and suppliers are presented. Lastly, the results of the survey are presented.

5.1. Case Company Profile

The company A has global presence and is based in Tiirkiye, Ankara. Company A has
been operating for 40 years and has become among the top hundred global players in
A&D industry in the last decade. Company A is organized under 6 different business
segments of aerospace with more than 14.000 employees. There are around 1.000 first
level managers, titled as “chief”, and more than 300 department managers and
directors. Each aerospace business segment is directed by an executive vice president

that report to the CEO.

Company A is one of the largest in the Turkish A&D sector with an annual revenue of
over 2.5 billion dollars and exports exceeding 700 million dollars in 2024. The
company is an OEM and has adopted a vision not only to be a global player but also
to develop the Turkish ecosystem. In parallel with the development of the Turkish
aerospace and defense sector especially in the last 15 years, Company A has launched
novel air platforms to the market and is continuously developing strategies to improve

its global position.

The company's sustainable revenue and export growth and increasing number of
market new products entering the market in recent years coincide with the innovation

(particularly R&D) activities of the company during this period. We cannot share
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company information due to confidentiality agreements. However, it is possible to
confirm the increase in R&D expenditures and R&D employee number situation
through national publications and sectoral programs. In fact, “Ar-Ge 250 Research,
which monitors the pulse of R&D expenditures in the Turkish business world, has been
conducted by the Economy and Business World Portal, Turkishtime, since 2013. This
research shows that company A has been among the top five R&D companies since
the research has been launched. Moreover, there is a steady increase in Company A’s

R&D employees and R&D expenditures (Figure 11).
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Figure 11. Company A's R&D Data
(Source: Turkishtime Ar-Ge 250 Research website)

On the other hand, we have reviewed Turkish Exporters Assembly’s (TIM) first
Innovation Development Program (InovaLIG). In 2014, TIM launched Tiirkiye’s
InovaLIG to support the increase in innovation-based exports, develop innovation
awareness in companies, enhance the innovation cultures of companies on an
interactive platform, and reward efforts to acquire innovation competencies. Turkish
A&D companies, as well as company A, have been taking degrees in the program’s
Innovation Culture, Innovation Strategy, Innovation Product Life Cycle or Innovation
Resources categories since 2018. Company A has been the champion two times in
different categories. Furthermore, Company A launched an open innovation program
in 2023 and still manages OI and intrapreneurship programs with a separate unit under

technology management department. The mission and value statements of Company
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A mentions about being innovative and enhancing technological capabilities of

Turkish A&D ecosystem.

5.2. The Ecosystem Profile

In the Aerospace and Defense (A&D) industry, suppliers are a part of the value chain,
providing essential components, materials, and services that support the design,
manufacturing, and maintenance of various products. The general organization of
Turkish A&D ecosystem is in compliance with the global one. These suppliers can be
categorized into several types. Raw material suppliers deliver specialized metals and
alloys, such as titanium and aluminum, along with advanced composites and plastics
that are vital for aircraft and defense systems. Component manufacturers produce
critical electronic systems, mechanical parts, and subassemblies, including avionics,
engines, and cockpit controls. Systems integrators play a crucial role by combining
various components into cohesive units, ensuring functionality and compatibility
across complex systems like missile guidance and integrated avionics. Specialized
contractors may provide services such as testing, certification, and quality assurance,
while research and development partners, including universities and research
institutions, collaborate on innovative technologies and advanced materials.
Additionally, service providers offer engineering services, maintenance, repair, and
overhaul (MRO) support, while technology providers supply software solutions,
including simulation tools and cybersecurity measures. Logistics and supply chain
management companies facilitate the transportation and storage of materials, ensuring
timely delivery and regulatory compliance. Overall, the supplier network in the A&D
sector is complex and multifaceted, requiring stringent regulatory compliance and
high-quality standards to ensure the reliability and security of aerospace and defense

products.

Within this thesis, raw material suppliers which are almost foreign companies and
service companies like specialized contractors and logistics companies are kept out of
scope. Companies that are subcontractors (component manufacturers), system
manufacturer and integrators and R&D partners are the basis of our ecosystem

research. Company A is not only working closely with Turkish A&D ecosystem but
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also shaping it by collaborating with more than 200 national suppliers that are either
subcontractors, partners and/or system producers. Some companies have multiple
roles in Company A’s ecosystem. For example, one of the leader OEM’s in Turkish
A&D industry is acting both as a R&D partner and crucial system integrator of
Company A.

Company A outsources production and assembly of certain components to its sub-
contractors. The top 15 sub-contractors cover 60%, and top 30 explain nearly 80 %
percent of outsourced work in dollars. In 2024, the outsourced work volume is
predicted to exceed 200 million dollars. On the other hand, the company is executing
over 100 R&D and innovation projects, more than half including a partnership with
national partners. There is also an ongoing attempt to supply products, critical systems
and technologies from national companies instead of foreigner ones. Company A has
been working on the localization of hundreds of aircraft components in total,
collaborating with around 200 local and national companies. It is expected to prevent
approximately 500 million dollars foreign procurement in the coming years. This
policy is led by SSB and named as “yerlilestirme”, localization, and employed by
Turkish A&D companies as a priority. Company A announced their endenization rate
as nearly 80 % in 2024. This policy has implications for the significance of Turkish
A&D ecosystem. Not only the OEM companies but also their suppliers and partners
are dependent on innovation efforts to reach challenging goals set by policy makers

and OEM’s strategies.

The profile of Company A, the ecosystem and their engagement with OI approach
makes it appropriate to employ this empirical research. The interviews conducted with
the top management, the internal observations and documents and the data gathered
through national R&D and innovation projects enable valuable data to validate our

proposed model developed for measuring Ol maturity.

5.3. The Survey

The development and implementation stages of this empirical study are explained in

this section (Figure 12).
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Figure 12. Phases of Empirical Study
(Source: Author’s Own Construction)

First of all, the proposed maturity model was transformed into a survey format. The
survey questions and answers were developed based on the model. Each dimension is
converted into a question format and the corresponding maturity levels were inserted
into the survey as answer options (in a Likert 5-scale format). An introduction part is
added to the survey, that defines open innovation concept and explains the goals of
survey. The communication details of the researcher and approval of the METU
Human Subjects Ethics Committee (Appendix A) were given. The introduction part
reminds the respondents that personal information and the company’s name will be
kept confidential throughout the research. After the introduction, one open-ended
question asking the managerial title of the respondent is asked. At this point, the survey
delivered to the suppliers includes one additional question about the company name,
but this question is not mandatory, in case respondents who do not want to mention
their company name may become discouraged to answer the survey. The main section
of the survey has 16 compulsory questions with a 5-scale Likert format (1-lowest
maturity level, 5-highest maturity level) that aims to measure the maturity dimensions
of Company A. Finally, one open-ended question is added as the last question to gather
the participants’ opinions about policy recommendations. Appendix C includes all

Turkish and English components of the survey delivered.

The model is translated to Turkish and embedded into a digital survey format to sustain
ease of participation. The digital format is planned to be digitally secure, user-friendly
and accessible through a link or QR code. The following figure is a representation of

that survey tool.
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The created survey was made digitally accessible via a digital survey website
(limesurvey.com). Due to the internet security policies of Company A, there were
limited website alternatives for the survey that can be accessed through company
internet protocols. An example of the e-mail and survey screenshot is given below

(Figure 13). The survey was prepared in Turkish and sent to the sample via e-mail.

Strateji ve YOnetisim

*
Sirketinizin bir inovasyon stratejisi ve/veya vizyonu var mi?

Asagidaki yanitlardan birini segin

O 1- Sirketimizin tanimlanmis bir inovasyon stratejisi / vizyonu yoktur.
QO 2- sirketimizin bir inovasyon plani mevcuttur, fakat bu plan kisa vadelidir ve/ veya dissal bilgiye kapalidir.
Q 3- Sirketimizin uzun vadeli bir inovasyon stratejisi/ vizyonu mevcuttur. Stratejik odak alanlari agik¢a belirlenmistir.

Q 4- sirketimizde inovasyon igin yayimlanmis, uzun vadeli ve kurumun disindaki bilgiyi nasil kullanabilecegimizi de tarifleyen bir
plan mevcuttur. Bu plan kurumsal stratejilere eklemlenmistir. Hedefler ve anahtar performans gostergeleri belirlenmistir.

Q 5- irketimizde adimlari belirlenmis, uzun vadeli ve acik bir inovasyon stratejik plam devrededir. Bu plan giincel trend
dngériler, kurum igi ve disindaki gelismeler ve kurumsal strateji degisimine gére siirekli gelisim halindedir.

Figure 13. Digital Survey Screenshot

(Source: Author’s own construction)

Before data collection stage, pilot implementation was conducted at one of Company
A's main subcontractors. The invitation to the survey was sent via e-mail to the pilot
company. The e-mail mentioned that this was a pilot study and feedback was requested
from the respondents about the coverage of questions, answer options, language, flow
of the survey, design problems and user-friendliness. 15 employees (5 were managers)
answered the survey. Two correction notices were received about the language of a
question and necessary adjustments were made. Moreover, 3 respondents gave positive

feedback about the structure and content of the survey.
As the next phase, the survey invitation was sent via email to the middle and upper

management of Company A. The invitation has reached more than 300 managers.

Following the e-mail invitation, the managers were also called via phone or met face
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to face to increase the response rates. The researcher is an employee of Company A
thus she had advantage in accessing the e-mails and phone numbers of the managers.
Collecting data as an outsider is difficult by nature, and at an A&D company it is even
more challenging due to the security concerns and intensity of managers’ agenda.
Survey data was collected from the company within 1 month and the number of

respondents reached 121 from Company A.

Subsequently, as part of the approach to evaluate open innovation maturity within an
ecosystem, the survey was sent to the main subcontractors of the company, critical
system and subsystem manufacturers, and partners with whom they collaborate on
R&D and innovation projects that are located in Tiirkiye. One non-compulsory
question was added to the survey at this point, to determine which companies answered
the survey. To increase participation rates, besides e-mail, the survey invitation was
announced on the supplier portal of Company A. Moreover, the researcher got in
contact with SASAD, the strongest NGO in the sector, and the survey invitation was
resent to member companies and SASAD’s technology and innovation working group.
On the other hand, Saha Istanbul and Ostim Aviation clusters were called, but no
positive response was received from them. Two critical system and sub-system
manufacturers were visited to ask for participation. As a result of the continuous efforts
that took place over two months, responses from the ecosystem of company A have
reached 52. The data collection stage from Company A innovation ecosystem was
more challenging than the data collection phase of Company A. There are possible
reasons. First of all, most of the companies are small enterprises that may lack
managerial awareness about innovation. Personal data or phone numbers of suppliers
were not accessible thus e-mail invitations were the primary means of contact. Also,
suppliers may have a resistance to answering the survey due to their work pace,

concerns about being recorded, or simply their indifference.

5.4. Results and Discussion

In this section the results of the survey conducted at Company A are explained. The

survey was sent to more than 300 middle and senior level managers. 192 has opened
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the survey and 121 of them have completed it. The title distribution of respondents is

given below (Figure 14).

86%

1% 13%

[—

: ]

President Division Director Department Manager

mmmm Count === Percentage

Figure 14. Title Distribution of Survey Respondents

(Source: Author’s Own Construction)

In the following sections, first of all, the results for maturity categories, Strategy and
Governance, Innovation Culture, Partnership Capacity, Knowledge Chain and Digital
Maturity are explained. After that, the general OI maturity level of Company A is
examined. The findings obtained through the survey are validated through interviews
conducted with top management (C-level executives) and results obtained from
observations, policies, publications, and Company A’s achievements gathered in

national and international innovation programs.

5.4.1. Strategy and Governance

This section shares the survey results related to the strategy and governance category

(Table 38).

The innovation strategy has the highest average among the dimensions within this
category. When taking the arithmetic average of the responses given by the survey
participants, a figure of 3.3 is reached. Looking at the maturity levels proposed by our
model for the innovation strategy in the survey, level 3 is “A long-term innovation
vision, mission and strategy are present and well-documented, strategic focus areas are

clearly defined”.
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Table 38. Strategy and Governance Category Maturity Findings

Category Dimension Dimension | Dimension | Category
Category Welght Dimension Weight in Weight in Maturity Maturity
in Model Category
Model
Innovation 439% 12% 33
Strategy
Strategy
and 290, | Management |5, 12% 3.0 3.1
Support
Governance -
Innovation 14% 49 29
Governance

(Source: Author’s own construction)

Level 4 represents “A strategic plan for innovation is present, well-documented,
focuses on the long-term and is incorporated in the organizational strategy. It is
translated into actionable goals and KPIs”. In this context, the overall assessment is
closer to level 3. The interviews with the top management give a similar result. They
talk about a clear strategy; short and long time focus areas but measurable goals are
not clear in all areas. Only one- C-level manager stated that increasing the profits is a
major goal. Also, there appears some differences in how each product group deals with
the innovation strategy. One C-level manager said that “they have a clear roadmap for
innovation, the other stated that they wait until the emergence of a need to start and
allocate resources for an innovative project. To validate the survey result for first
dimension, the documents and strategic plan of the company were reviewed. It has
been found that there is a documented innovation strategy that clearly defines the
vision and strategies for short term and long-term innovation. However, KPIs for
innovation is partial and mostly in binary format, such as publishing a roadmap or
conducting a workshop for determining innovation focus areas. Thus, the average

maturity scores 3,3 seems to be valid for Company A.

Management support with an average score of 3 means that “Managers encourage
employees to innovate and receive training to ensure this. The institution selects
significant innovation stories and shares them with employees”. This dimension has
the same weight as innovation strategy in the model (one of the highest) and constitutes

most of the category together. When we check the interviews to validate the support
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of management, C-level manager of technology development stated that “Our
company has launched an intrapreneurship program this year. We trained the
intrapreneurs to incubate their ideas and we presented the successful projects to the
top management. This was a pilot project and we aim to repeat this regularly”. Top
manager of another product group is more conservative and states that they have
limited resources to train and encourage employees for innovation, due to challenging
production schedules. When the internal processes of the company are examined an
ERP application is present for recording best practices and failures to enterprise
memory with which an employee can also offer innovative ideas. Also, there is a
structured training program for all levels of employees covering creative thinking
methods, business model canvas, innovation management titles. As a whole it is
apparent there is management support to cultivate innovative ideas however the
inspiration efforts are not regularly or structurally executed throughout the company.

Thus, the result of the survey for this dimension is reliable.

Innovation governance is the third dimension under this category with a weight of
14%. Governance may be a pre-mature term for managers. Thus, while asking the
question about the maturity of innovation governance first of all the definition of the
term is given. Innovation governance refers to the framework of policies, procedures,
decision-making authority, and accountability mechanisms established to ensure that
innovation initiatives are aligned with the company's overarching business strategy.
The respondents answered that maturity level as 2,9 on average. This score is pretty
close to 3. Thus, we assumed that the explanation of level 3: “It is clear how innovation
activities are set up and who is functionally responsible for each innovation activity.
This is reflected in the organizational structure and processes” would be appropriate
for that dimension. The interviews are reviewed to understand how governance is
understood and implemented by managers. An interviewee stated that “the company
brings together top-level managers for governance to identify innovation focus areas,
discuss how to create awareness and start projects, and subsequently evaluate results
of intrapreneurship projects, pilot applications, and external ideas (open innovation)
specifically from start-ups and universities. If there is success, progress, or problem, it
is discussed at executive board meetings. This is gradually breaking the ice towards

innovation. Our company should be involved more in open innovation and
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intrapreneurship”. Another interviewee said that “innovative ideas mature to a certain
extent and afterwards they are presented to a higher management board, which
determines priorities and decides to invest in certain technologies and initiate specific
projects, also prioritizing based on budget conditions. As I mentioned, this board, made
up of top management, does not meet regularly; there are no routine meetings. As |
said, as projects mature...”. These explanations highlight the absence of a clear
framework for innovation governance, where centralized and decentralized decision-
making autonomy is established. Additionally, functional and financial responsibilities
are not clearly defined in advance. Therefore, maturity level 3 is enough to explain the
innovation governance of Company A.

5.4.2. Innovation Culture

Innovation culture category is considered to be the most significant category in the
model (2 percent more in weight than strategy and governance) and has four

dimensions (Table 39).

Table 39. Innovation Culture Category Maturity Findings

Category Dimension | Dimension Dimension | Catedor
Category | Weightin Dimension Weight in Weight in Maturit Matgrity
Model Category Model y y
Process 9% 304 29
Development
. Risk o o
'”é‘ol‘f[at'on 31% Tolerance 36% 1% 34 29
uiture Incentives |  14% 4% 3.1
Time and o N
Budget 41% 12% 2.5

(Source: Author’s Own Construction)

Process development dimension seeks for procedures, processes, or unwritten rules for
supporting innovative attempts. This dimension has the lowest weight in the category
and one of the lowest in the proposed model. The average score for this dimension is
2,9. This score almost means a level 3 maturity, that the company has a well-defined

innovation process that is documented, outlining clear decision points and criteria for
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each stage of the process. The interviews with the top management support the same
opinion. One of the respondents declared that “the company has studies related to
procedures and processes. A team works autonomously with our employees. Currently,
we have not reached all employees. The team reviews the literature and tries best
practices at our company. The process is updated every year with a working group
composed of different backgrounds”. However, two other interviewees did not know
the details of the innovation process. This may be due to the fact that the process is
published in 2024 and not diffused to the whole company. In fact, the innovation
process is published in the enterprise process system and accessible by all employees.
The process proposes a general way for innovation. There are not a bunch of processes
that are dedicated to certain types of innovation. Moreover, we could not find proof of
concept that this process is pursued in innovation activities. Therefore, we concluded

that the maturity level 2,9 is explorative for the company.

Risk tolerance is a significant dimension for the category and for the whole proposed
model. The average score for risk tolerance has been 3,4. This maturity level equates
somewhere between maturity levels 3 and 4. This means that “employees engaged in
innovation failures are not punished or, without reflection, blamed for the innovation
failure in any way”, but more is encouraged. Level 4 at risk tolerance means that
“employees who take the courage to innovate are continuously acknowledged and
respected, regardless of the innovation outcome. Employees talk openly about failure
and their learning experiences”. The company must stay in between provided the
maturity score 3,4 is meaningful. To assess this situation the responses of the top
management are reviewed. One of them states that “from the beginning, we accepted
risk. We do not have an expectation that there will definitely be a success or a product
resulting from innovation. We are aware that there can be side benefits to failure. So,
even if a product does not emerge at the end of the day, we know that different ancillary
benefits can arise from that research or technology development. Therefore, we do not
have such an expectation. We are not on the mindset that every R&D effort or every
technology development project will necessarily lead to a product.” However, another
top manager thought in a different way: “Now, as a culture, we do not come from a

background that tolerates a lot of risk. Because, as I said, we are trying to catch up. We
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need to quickly go through processes that others have taken 20 years to accomplish in
5 years. What does this require? We do not have a culture where we say, I'll try one,

and if it fails, I'll try another, and if that one fails, I'll try again. What we are trying to
do is to succeed on the first attempt. But of course, we do not penalize our colleagues.”
The top manager who is responsible from innovation management states that “So far,
we do not have an application or initiative for risk management in innovation
activities. However, we have an enterprise risk system for projects that may be a
ground for innovation risk system.” The survey result, 3,4, is reliable at this point. The

company is tolerating risk to a bearable point.

Incentives is the third dimension in innovation culture category. This dimension is
aiming to understand the company’s incentive approach for innovation activities. The
average score of respondents participating the survey is 3,1. This score iterates to level
3 of maturity meaning “employees are given incentives periodically according to a
procedure based on a monetary basis. Assessments are done by specialists from or
outside the company”. The top management stated that “Giving incentives is in the
procedure. We implemented how we would support intrapreneurs last year. Instead of
a specific monetary reward, we give awards that will enhance and support that person's
creativity and intrapreneurship. There are training sessions that can qualify as awards.
We need to develop it based on the needs.” Another top manager said that “so, in a
sense, it exists. We prepare a certificate of appreciation, sign it, and present it to the
colleague. We have a mechanism for this. Our company has already defined an award
mechanism, which could be half a salary, a full salary, etc. We have such a corporate
award mechanism in place. We use it. We also work to ensure that its use is not
arbitrary or random. We are working to institutionalize it a bit more.” The corporate
policies support the existence of an incentive system. The awards are appreciation or
a percentage of salary. However, this system may not be applied throughout the
company and does not include non-monetary incentives, yet. As a result, the average

score 3,1 seems quite reasonable for this dimension.

Time and budget are the most influential dimension in the proposed model along with

innovation strategy and management support and yet got one of the lowest scores in
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the model, 2,5. This means that there is more than ““an irregular time and budget, provided

that operational activities remain the priority. Employees conduct innovation activities mostly

within their daily tasks. But also, the company has not reached the level of “employees
are encouraged to innovate by the presence of a procedure to receive time and budget”.
Time and budget are the prior problem of the company. One top manager declared that
“now, there are both innovation activities and R&D activities. We are in a slightly
better position on the R&D side. We allocate a budget for this and operate within that
budget. We need to have a separate budget for R&D and innovation. This will be in
place by 2025. That's the next step.” Another top manager said that “we did not need
excessive budgets for innovation up to this point. Right now, we are actually using the
research resources of the university. There are cheap labor available, especially
doctoral students. In fact, we use a doctoral student's most valuable time at the lowest
cost. For now, I can say that we are not using a regular excessively large budget or
time.” The innovation process implies ways to get a budget, however, the time
allocated for R&D and innovation activities is not clear. The company has very strict
schedules regarding projects and their product life cycles, thus allocating time for

innovation (including R&D) is perceived usually as luxury by the managers.

5.4.3. Partnership Capacity

Partnership capacity is the third category to be investigated. The details of this

category are presented in Table 40.

Partner selection is the first dimension of this category and the findings show a
maturity score of 3,2. This means that partner selection is based on existing knowledge of
partners or experience within the network. Potential innovation partners are continuously
evaluated and intentionally chosen for collaboration (level 3). But we cannot talk about a
database for potential and current partners that can be utilized before any partnership

occurs (level 4).
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Table 40. Partnership Capacity Maturity Findings

Category Dimension | Dimension Dimension | Cateqor
Category Weight Dimension Weightin | Weightin Maturit Matt?rity
in Model Category Model ’ ’
Partr]er 17% 20 32
Selection
Partnership | |, Partnership 19% 2% 3.1 2.8
Capacity Intensity
In- house
X 63° 7 2.7
Collaboration & 5

(Source: Author’s own construction)

The interviewees also supported this maturity level by mentioning that “There isn't a
very crowded or highly competent ecosystem. Only a few companies are emerging.
We are trying to work with the most competent company. Of course, being competent
is not enough. Ultimately, having a common work culture is an important factor. We
might not work with a company we don't know just because they are competent. I
believe that work culture is always important, but in that sense, we don’t eliminate
companies just because we don’t know them. We are directly trying to get to know
them. While trying to understand their competencies, we also look at their work
cultures, the structure of the company, and the human resources within it. Therefore,
as I said we don't have many options anyway.” Another top manager said that ““as part
of R&D activities, there is already a study for partners on measuring technology
readiness levels, such as competency mapping. However, innovation partnerships do
not have a database, yet”. In fact, the open innovation and intrapreneurship unit has
begun to form a database for determining possible partners in the ecosystem, start-ups,
researchers and entrepreneurs. However, this system is not actively used during
starting partnerships, yet. Therefore, the maturity level 3,2 determined during the

survey appears to be valid.

Partnership intensity and effectiveness is the second dimension in this category. The
survey findings reveal a maturity score of 3,1. This dimension has pretty low weight
in the category and in the proposed model. The maturity level 3 for this dimension is
stated as “Current innovation partnerships are formal, low intense, short. The

effectiveness is monitored in some partnerships”. One interviewee state that
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“unfortunately, we do not have such a mechanism to monitor effectiveness of
partnerships. There is also no culture like this in our universities. When I first came
here (Tiirkiye), I wanted to do many things together with universities, but
unfortunately, I couldn't achieve that. The reason for this, as I mentioned, is that our
industry does not have the luxury, so to speak, to wait for innovation and implement
new ideas. We need to quickly produce products in a way that does not lead to any
failure. In other words, we need to bring an idea to fruition. However, as I said, since
there are no mechanisms to institutionalize this (conduct effective partnerships) in our
country and no mechanisms to guide universities, we cannot establish that connection.
I believe that this is our biggest problem as a country. There is an effort to measure the
success of projects but these efforts are not scaled throughout the company. As a

consequence, 3,1 level of maturity seems to be fair for company A.

In-house collaboration is the most critical dimension in this category and one of the
least mature ones in the proposed model with a score 2,7. This score implies a maturity
close to “Cross-functional collaboration is stimulated by the organization by the
composition of innovation teams with different backgrounds”. Company A has a long
history of R&D projects, but due to the huge structure of the company the product
groups have an introverted tendency in terms of working together. The top
management interviews have similar implications. One interviewee indicated that “we
should have a general setup where product teams come together, meet at the
engineering level, discuss what we're doing in innovation, and who is doing what. But
currently, there isn't really a well-established system for that. We are working only
with the central technology management department. 1 think others (other product
divisions) are working with them, too. Another example, endenization efforts are not
being managed in a collaborative way. Everyone (each product group) is trying to
manage their own activities. But sometimes, collaborative efforts can take place, but
they are somewhat driven by personal relationships. It would be beneficial to make it
more institutionalized within the company”. The technology management department
of the company is aware of the weakness in in-house collaboration and trying to align
all product groups by communicating and establishing training programs that may
trigger collaborations. Hence, the survey result, 2,7 seems to be fair for demonstrating

the company’s actual situation.
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5.4.4. Knowledge Chain

Knowledge chain is the fourth category of the proposed model with 24% weight in the

entire model (Table 41).

Table 41. Knowledge Chain Maturity Findings

Category Dimension | Dimension Dimension | Cateqor
Category | Weightin | Dimension Weight in Weight in Maturit Matl?rity
Model Category Model y y
Absorptive | 40, 10% 3.1
Capacity
Adoption of 0 0
Knowledge | ), New Techs | 407 00 31 3.1
Chain
Knowledge
Diffusion in 20% 5% 3.2
Networks

(Source: Author’s Own Construction)

All of the dimensions in this category have a maturity score just above 3. The first is
the absorptive capacity dimension. This dimension is determined to have 3,1 level of
maturity meaning that “Managers and employees can and willing to learn and
assimilate external knowledge by trainings, observation and practices.” This
dimension has 10% weight in the whole category. One manager declared this issue as
“We are forced to look at how things are done externally. We need external information
to be fast. Our young workforce can bring new ideas, keep up with the world, and learn
quickly. Therefore, we can view the absorption of external information as both a
collaboration and learning project. We have also brought in experienced foreign people
who have worked on the projects we are trying to capture and we employed them in
the projects. These individuals retired from their jobs years ago, are in their 50s, 60s,
or 70s. Some may have come here and worked part-time, some worked full-time, some
came and went, and some worked remotely. We have created such a mechanism”.
Another respondent stated that “we can recognize and learn external information, but
I don't know if we can integrate it. Develop a technology, start an innovation, and then
move on to a product... I don't think this process exists yet. As I mentioned, we are
currently in the phase of creating an innovation ecosystem. Afterwards, as those
projects mature, we need to establish the paths that lead to transforming knowledge

into new products”. In fact, the company does not have a process or unwritten rule for
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absorbing external knowledge and integrating it into products or services. They
monitor competitors and their products and try to catch up in a short time. For example,
the company has long been a subcontractor of a combat aircraft project for decades
and now they utilize these know-hows in indigenous projects. But we did not meet any
written process or procedure that defined this absorptive capacity. Thus, level 3,1

seems valid for this dimension.

The company has a similar attitude towards adopting new technologies. The maturity
level of this dimension stays at 3,1. This maturity level means “adoption of new
technologies is pursued by departments via pre-defined processes or processes are
designed during adoption. Besides, the old, replaced tech. (if any) is assessed and
decided to be left or stayed. Employees are trained about the new tech”. The interviews
validate the situation. One interviewed manager mentioned that “we identify the
required technologies, initiate technology development projects suitable for them, and
create a framework to manage those technology development projects and integrate
their outputs into products. We should admit that we are in that initial phase, but this
process will become a routine.” The top manager of technology management
explained that “We have a technology roadmap. We update this work every six months.
We do this with the support of our product groups, meaning the departments that
directly use the technology. This is the technology acquisition roadmap. There are
ambassadors in our units related to the management of this document, responsible for
each product group. Projects are shaped according to the roadmap. Almost all of them
are renewed projects closely aligned with the roadmap.” However, the survey does not
indicate maturity level 4. This may be due to the fact this technology roadmap is not
product specific, scaled, but a general one. We analyzed that technology roadmap and
found some inconsistencies and lapses in technologic capabilities that are required and
written down. Moreover, the performance metrics do not measure the completion of
adoption systematically. Also, due to the resistance of employees to adopt new techs
and financial constraints, company A does not have a current plan to leave obsolete

techs. Thus, maturity level 3 sounds reliable for this dimension.

Knowledge Diffusion in Networks is the last dimension of this category. The maturity
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level is found to be 3,2 which is just better than “Employees and the company is
engaged in knowledge networks in other sectors and regions as well as intrasectoral
and intraregional networks. The knowledge/product diffusion is not controlled or
under assessment. Interpersonal networks of knowledge exist”. The interviews hold
corresponding answers. One manager said that “we have significantly expanded our
culture here, and we have relationships with institutions within Tiirkiye and abroad. I
personally visited the European Union presidency in Tiirkiye. We received their
support. The same goes for the Ministry of Industry and Technology. We are already
working very closely with the Defense Industries Presidency and NATO.” Another
interviewee mentions that “there are worldwide organizations for our industry. They
hold conferences and symposiums. I believe we are not participating enough in those.”.
When we review the company-wide projects, there is ongoing participation in
conferences, meeting and invitations for international organizations more than it was
a decade ago. However, there is a lack of a routine or process to take advantage of
these activities for inflow of knowledge. Also, how the outflow of knowledge should
be managed is not decided on a managerial level. Thus, the maturity level 3,2 seems

validated.

5.4.5. Digital Maturity

The last category in our proposed model is digital maturity and this category has three

dimensions (Table 42).

The first dimension, digital knowledge sharing, is the most influential one in the whole
category. The maturity score of this dimension is found to be 3. This level of maturity
implies a planned state meaning ‘““digital tools are available to all employees during
idea generation, sharing and internal collaboration on departmental basis. Knowledge

generation, sharing and collaborations with external partners are partially digital.”
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Table 42. Digital Maturity Findings

Category's Weight | Weight | i, o cion's | Category's
Category | Weight in Dimension in in Maturit Matguri%/
Model Category | Model Y g
Digital
Knowledge 63% 3%
Sharing 3.0
Digital Digital
Maturity 5% Manufacturing 24% 1% 29
and Operations 3.2
Digital Supply 14% 1%
Chain 2.2

(Source: Author’s Own Construction)

This level lacks a full integration of systems and links with external environment. The
replies of top managers during the interviews are screened to validate this maturity
score. One respondent stated that “this is one of our advantages. As I mentioned earlier,
since we don't have old processes and are just starting in this area, we are using new
technologies. Since new technologies are generally digital-based, I can say that we are
perhaps ahead of many companies from the countries we are trying to catch up to. The
sector is still not so digitized. While they are trying to emerge, we are already adapted.
Maybe it's harder for them because they need to let go of the old techs. We, on the
other hand, remain a natural part of the new culture we are creating.” Another manager
said that “The digital infrastructure we have opened the way for those types of idea
proposals as I mentioned earlier, we use digital environments for sharing, reporting,
and making knowledge visible. When we consider all our products, processes, and
corporate applications, we have a digital transformation strategy.” The top managers
seem to have awareness for the significance of digital technologies for innovation.
They also mention the improvement areas. One top manager mentioned that “while
digitalization has been considered in parts, we are not in a position where all systems
can communicate with each other or where we can see the entire structure from a single

location”. Therefore, maturity score 3 is meaningful for Company A.

The second dimension in digital maturity category is digital manufacturing and
operations. The results indicate an average of 3,2 maturity score. The explanation for
this level of maturity is just above “all OT and IT systems across the production and

enterprise levels are integrated into automated networks. Data exchange is possible but
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data analysis and decision making is not. Communication is better but resource
planning and operational demands are not managed digitally”. Again, this maturity
level refers to planned digital maturity but the systems lack integration and are not a
part of organizational culture yet. The top management thought that “In terms of
engineering, we are digital, but as [ mentioned, we are trying to establish the entire
product life cycle from customer requirements to flight testing and production,
digitally. Gradually, this aspect is bringing PLM (a digital software for product life
cycle) to a certain level of maturity. I think we are not in a bad position compared to
equivalent companies. In fact, there isn't a very advanced PLM system in the world; it
shapes itself according to everyone's specific needs. Digital product life cycle culture
is gradually settling in the company”. Another top manager mentioned that
“Managing, designing, and maintaining our products with digital processes that cover
the entire picture is possible in the near future. A lot of progress has been made. We
are developing software for digital production and digital enterprise”. Company A has
a plan but there is a way to complete digital maturity ahead. Thus, the score determined

by the survey, 3,2 is reliable.

The last dimension of digital maturity is digital supply chain (SC). This dimension is
assessed as the least influential dimension and scored the lowest maturity with 2,2.
This level means “The organization is aware of the relevance of adopting 14.0
technologies and supply chain trends. Several 14.0 technologies are incorporated into
process improvement aimed at adopting a SC trend. However, these technologies and
the surrounding systems are still isolated or partially integrated along with the SC.”
This explanation is validated by interview findings. One top manager said that
“Unfortunately, the connection with the external partners often has to operate
manually, or there are issues with data being provided and transferred in a specific
format. When transforming data into a new format for subcontractors, we
unfortunately face problems. However, these are not issues that can be resolved
quickly. We work with hundreds of companies, subsystem suppliers, and direct
material suppliers including small firms and SMEs with poor digital awareness. The
problem will be resolved when they reach the same level of digital maturity. Therefore,

I believe we have not yet fully achieved a transformation with external parties,
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including subcontractors. There is a very young ecosystem there. I think there are still
many things we need to do even within our own internal system. For example, we don't
have a specific process for subcontractor management. We go out to tender, conduct a
special procurement committee, and evaluate different bid proposals. At the end of the
day, we make a decision. After making a decision, it may go to the board of directors
depending on the level, a contract is signed, and contract management is carried out.
This is actually a procurement process. Unfortunately, there is currently no tool that
allows us to manage this procurement process digitally with us”. Another opinion is
“we have not yet fully achieved a transformation with external parties, including
subcontractors. There is a very young ecosystem there. We don't have a digital process
for subcontractor management. Unfortunately, there is currently no tool that allows us
to manage this procurement process digitally”. Moreover, there is not a plan to improve
supply chain operations in terms of digital maturity. Therefore, the maturity score 2,2

seems fair for Company A.

5.4.6. General Ol Maturity Findings

The open innovation maturity of Company A is calculated to be 3,0. The maturity of
categories and dimensions are exhibited below in radar charts a generally accepted

presentation method for maturity findings (Figure 15, Figure 16).

Company A struggles with digital supply chain (2,2), time and budget (2,5) and in-
house collaboration (2,7) at most. Among these three dimensions time and budget and
in-house collaboration have significant weights (12% and 7%, respectively) in the
overall maturity. Thus, focusing on these dimensions will contribute to a more

balanced maturity for Company A.

When we have a look at the more mature and significant capabilities of Company A,
innovation strategy (3,3), management support (3,0) and risk tolerance (3,4) differ

from the others as they contribute to the maturity score at most.
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Figure 15. Category Based OI Maturity of Company A

(Source: Author’s Own Construction)
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Figure 16. Dimension Based OI Maturity of Company A
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Assessing the problems in these dimensions and taking corrective actions may improve
the overall maturity level of the company more easily because they have reached a
planned state and may require fewer resources and investments than others, digital

maturity for example.

5.4.7. Survey Results of Innovation Ecosystem

An innovation ecosystem refers to the complex relationships established among actors
or entities whose primary objective is to facilitate technology development and
innovation. A&D industry is recognized as an ecosystem instead of a bunch of
companies working in the same industry. There is a reciprocal relationship between
the parties of the system and each party is dependent on the other for sustainable
innovation and thus growth. Thus, we acknowledged the necessity of examining the
ecosystem to understand the open innovation maturity of company A and the
ecosystem as a whole. Of course, the innovation ecosystem includes more than just
subcontractors, system producers, and project partners, but also the university
professors and students, research institutions, policymakers, local government
authorities, and customers are part of this ecosystem. However, the proposed maturity
model developed within the framework of this thesis focuses on the dynamic
capabilities of companies. It is necessary to modify the model and/or use other
methods to measure the open innovation maturity of other parties. Therefore, we
measured the open innovation maturity of companies defined as supplier,
subcontractor and project partner included in the ecosystem of Company A.
Companies that provide standard products (computers, cutting tool etc.), materials
(aluminum, chemicals etc.) and services (catering, insurance etc.) and those are
established abroad have been excluded from the scope. The survey was sent more than
200 companies located in Tiirkiye, via e-mail. The survey invitation was also
announced at Company A’s supplier portal. Moreover, an e-mail was sent to the
companies by the ecosystem’s reputable sectoral association SASAD to increase the
return rate. The e-mail gave a brief explanation about the goal of the study and
indicated that the survey is prepared to be answered by one of the following:
technology manager, R&D manager, engineering manager or at least a manager in

charge of production. In order to decide whether the responses gathered represent the
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sample, the company name is asked as the first question in the survey sent to the
ecosystem. The rest of the survey is the same as the survey sent to managers of

Company A, previously.

It took more than two months for 52 companies to complete the survey. As the name
of our main company is kept anonymous in this thesis, so do the companies surveyed
in the innovation ecosystem. However, this thesis assures that the companies
completing the survey represent more than %20 in terms of the number of companies
and %380 in terms of monetary volume which Company A allocates for partnership,

outsourcing and procuring sub-systems.

The analyses conducted about the supply chain profile of company A show that top 20
subcontractors constitute 60% of the manufacturing work outsourced in monetary
terms. The variety of manufacturing processes and the monetary volume of work
among the rest is so dispersed that each subcontractor weighs less than 1% of works
done. The respondents that recorded their company name are tracked and it is seen that
11 out of 20 top subcontractors completed the survey. This rate ensures that the survey
has reached at least 45 % of the work outsourced. It is estimated that when
subcontractors who did not specify their company names in the survey and the others
included (total 19 companies), the total percentage of the subcontractors responding

to the survey may exceed 60% of the total work outsourced by Company A.

In addition to the subcontractors, the companies that provide critical systems and
subsystems to Company A have also been invited to the survey. 5 out of the 10 largest
A&D companies in Tiirkiye, which are also critical system providers of Company A,
have completed the survey. Considering the revenue, it is seen that these 5 of the
responding companies account for approximately 40% of the Turkish A&D sector's
2024 turnover. In total, 7 system/subsystem producers responded to the survey. These
companies operate in the electrical/electronics, avionics, rockets and missile, software,
machinery, and hardware sectors. 6 of these system producers are also serving as
project partners in R&D and/or endenization projects.

During the meeting with the company's technology management executives, it was
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learned that there are approximately 100 ongoing R&D projects and around 300
endenization projects. Analysis of the partners involved in these projects shows that
some partners have are multiple roles in multiple areas. For example, there are over 70
ongoing endenization projects with one of the significant players (OEM) in the sector,
and this company is also part of the ecosystem as a system manufacturer. The number
of firms involved in some projects is more than 2. Also, some projects are being
conducted in collaboration with universities and research centers, but the maturity
levels of these parties have not been examined in this thesis. Although there is a central
technology management department, the projects are executed by many different
independent units, and since there is no central reporting obligation, it has not been
possible to list the collaborations under a single umbrella. However, with the guidance
of the technology management department, it is estimated that the number of active
project partners is around 300. Looking at the R&D projects, it was observed that there
are 33 firms that responded to our survey among 104 projects. In the localization
projects, it was noted that there are 10 firms among 100 projects, of which 7 have
returned the survey. The large number of projects in localization compared to R&D
projects is partly due to simpler operations (such as basic turning) being considered as
projects. In light of all this data, technology management officials estimated that the
number of active firms in the collaboration ecosystem is 100 and stated that the number

of firms reached through the survey corresponds to at least 30% of the ecosystem.

There are areas for improvement at this point. First of all, only one respondent from
each company participated in the survey. This may raise questions about the adequacy
of that 1 respondent for determining the current maturity status of the participating
company. However, anyone has to consider that the respondents were selected from
senior level managers and are proficient in technology management, R&D
management or production management. Also, this methodology is a general way for
quantitatively collecting data from a pool of companies, especially when we try to
access a cluster or ecosystem. On the other hand, the researcher may declare that the
survey data could not be validated by qualitative interviews, as was the case with
Company A. But the validation process in Company A showed that the survey results

were consistent with the interview results and thus the OI maturity model is assumed
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to sustain reliable results as a measurement tool.

Despite the concerns, the profile analysis of respondent companies indicates that our
sample is able to represent an outlook for the OI maturity of Company A’s innovation
ecosystem. The results of the survey conducted with 52 ecosystem member companies

are presented in Figure 17and Figure 18.

Strategy and
Governance

Digital Innovation
Maturity 5 Culture
) , 8
Knowledge Partnership
Chain Capacity

Figure 17. Category Maturity of Innovation Ecosystem

(Source: Author’s Own Construction)

The average maturity score for the innovation ecosystem is found to be 3. Although
the general maturity score level is the same as company A, the maturity composition
showed differences in some dimensions. It is important to state that same computation
process applies for determining the maturity scores of the innovation ecosystem and
Company A. The arithmetic average of 52 respondents are taken to determine an
average score for each dimension and weights of the dimensions are kept same while
determining the general maturity level. The comparative table showing the maturity
levels of Company A and its innovation ecosystem is presented below (Table 43). The
bold colored scores indicate the areas in which Company A and innovation ecosystem

differ more than 10 % in maturity level.
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In category level, innovation ecosystem is more mature in partnership capacity, thanks
to the companies’ capability of in-house collaboration. The other categories have
similar maturities on both sides, although there are noteworthy differences in the
dimension level. The first category “strategy and governance” has a maturity level of

3 for the innovation ecosystem.

Strategy

Digital Supply 5 Management
Chain Support
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Digital 4 Innovation
Manufacturing.. Governance
3,5
Digital 3 Process
Knowledge.. 5 Development
lKnow;edgel Risk Tolerance
Diffusion in..
Adoption of New Tncentives
Technologies
Absorpﬁlve Time and Budget
Capacity
In-house Partner
Collaboration Selection
Partnership
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Figure 18. Dimension Maturity of Innovation Ecosystem

(Source: Author’s Own Construction)

In this category, innovation strategy is slightly behind the maturity level of Company
A with maturity level of 3,1. “Management support” score is the same in both sides
and has maturity score of 3. The only remarkable difference is in the innovation
governance dimension. The “innovation governance” scores 2,6 in maturity but the
overall effect of this dimension is relatively low to decrease the category maturity, thus

the overall category maturity stand at level 3, just behind the Company A (3,1).

The second category “innovation culture” has a maturity score of 2,8 in the innovation

ecosystem. In this category all dimensions, except for “time and budget” are found out
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to be less mature than Company A. “Process development” is 2,5 and this is one of the
least mature dimensions. “Risk tolerance” is also less mature in the ecosystem with
score 3,1. “Incentives” category is the least mature category with 2,3 maturity level in
the innovation ecosystem. This score is near to maturity level 2 that means
“innovations are encouraged via monetary incentives on an irregular basis and without

pre-defined criteria”. This dimension is the only one that is defined with a different

maturity level in between Company A and the innovation ecosystem.

Table 43. Comparing Maturity Levels of Company A and Innovation Ecosystem

Company | Innovation Company A Innovation
A Ecosystem . . mpany Ecosystem
Category Dimension Dimension . .
Category Category Maturit Dimension
Maturity Maturity y Maturity
Innovation Strategy 33 3.1
Strategy Management 3.0 3
and 3.1 3.0 Support )
Governance Innovation 29 26
Governance
Process 29 25
| . Development
mooanon 2.9 2.8 Risk Tolerance 3.4 3.1
Incentives 3.1 2.3
Time and Budget 2.5 2.8
Partner Selection 3.2 3.1
Partnership Partnership Intensity 3.1 3.1
- 2.8 3.1
Capacity In-house 27 31
Collaboration ' '
Absorptive Capacity 3.1 3.2
Adoption of New
) 3.1 34
Knowledge 31 33 Technologies
Chain ' ' Knowledge
Diffusion in 32 33
Networks
Digital Knowle@ge 3.0 31
Sharing
. Digital
Dlglta}l 2.9 2.9 Manufacturing and 3.2 2.9
Maturity .
Operations
Digital Supply
Chain 2.2 2.3
Ol Maturity of Company A 3.0
Ol Maturity of Innovation Ecosystem 3.0

(Source: Author’s Own Construction)

The innovation ecosystem is less willing to take risks and reward employees for their
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innovative efforts. However, the “time and budget” allocated for innovation activities
is more in the innovation ecosystem than Company A with a score of 2,8. Partner

selection dimension is just under the Company A’s.

The third category in our proposed model is “partnership capacity”. This category is
more mature in the innovation ecosystem compared to Company A with a score of 3,1.
It is the in-house collaboration dimension that carried the partnership capacity to a
higher level for the ecosystem. The score 3,1 for “partner selection” is just below the

maturity level of Company A and partnership intensity has the same 3,1 maturity score.

The fourth category “knowledge chain” is the second category in which the innovation
ecosystem performs better than Company A in terms of OI maturity with a score of
3,3. In all dimensions, the ecosystem performs better than company A. In fact,
absorptive capacity and knowledge diffusion in networks has similar maturities with
scores of 3,2 and 3,3 respectively. The highest score (3,4) belongs to adoption of new
technologies dimension. However, this maturity score is not enough to carry the

ecosystem to level 4 and still nearer to level 3.

The fifth and the last category “digital maturity has the same maturity score 2,9 in both
sides. “Digital knowledge sharing” and “digital supply chain” dimensions show just
better performance in the ecosystem. However, the “digital operations and

manufacturing” is less mature at the innovation ecosystem performing a score of 2,9.

In general, all categories and dimensions stay on the same level of maturity except for
incentives dimension. Thus, the maturity level explanations proposed in the model are
not written repeatedly in this section for the other 15 dimensions. The OI maturity of
both Company A and the innovation ecosystem is found to be at level 3. According to
the proposed model, level 3 indicates that a “planned stage” is occurring in open
innovation. As proposed in the model, this level is explained as “Appropriate OI
strategy, practices, processes and (digital) tools are in place for internal and external

partnerships and knowledge management. Ol is planned and encouraged by the
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organization. Strategy and innovative outputs are consistent.” The detailed

explanations for maturity of each dimension is given in Table 44.

Table 44. Open Innovation Maturity Explanations of Model

Strategy and
Governance

Innovation Strategy

A long-term innovation vision, mission, and strategy are
established and thoroughly documented, with clearly defined
strategic focus areas.

Management Support

Managers are trained to encourage employees to innovate. The
organization frequently identifies key innovation success stories
and disseminates them among employees.

Innovation It is clear how innovation activities are organized and who is

governance functionally responsible for each innovation activity. This is
reflected in the organizational structure and processes.

Innovation

Culture

Process development

The innovation process is clearly defined and documented,
featuring well-established decision points and criteria for each
stage of the process

Risk tolerance

Employees involved in innovation failures are not penalized or
blamed for those failures. There is an awareness of lessons
learned. Risk taking is neither welcomed nor punished.

Incentives for

innovation

Employees are given incentives periodically according to a
procedure based on a monetary basis. Assessments are done by
specialists from or outside the company.

Partnership
Capacity

Partner selection

Partner selection is based on existing knowledge of partners or
experience within the network. Potential innovation partners are
continuously evaluated and intentionally chosen for
collaborations

Partnership intensity
and effectiveness

Current innovation partnerships are formal, low intense, short.
Effectiveness is monitored in some partnerships.

In-house The organization promotes cross-functional collaboration by

collaboration forming innovation teams with diverse backgrounds.

Knowledge

Chain

Absorptive capacity | Managers and employees can and willing to learn and assimilate
external knowledge by trainings, observation and practices.

Adoption of New | Adoption of new technologies is pursued by departments via pre-

Techs defined processes. Or processes are designed during adoption.
Besides, the old, replaced tech. (if any) is assessed and decided to
be left or stayed. Employees are trained.

Knowledge Diffusion | Employees and the company are engaged in knowledge networks

in other sectors and regions as well as intrasectoral and
intraregional networks. The knowledge/product diffusion is not
controlled or under assessment. Interpersonal networks of
knowledge exist.
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Table 44 continued

Digital

Maturity

Knowledge Digital tools are available to all employees during idea

generation, sharing generation, sharing and internal collaboration on departmental
basis. Knowledge generation, sharing and collaborations with
external partners are partially digital.

Operations, All OT and IT systems at the production and enterprise levels are

manufacturing integrated into automated networks. While data exchange is

feasible, data analysis and decision-making are not.
Communication has improved, but resource planning and
operational demands are not managed digitally.

Supply Chain Industry 4.0 technologies are consistently incorporated into
improvement projects alongside the supply chain. Processes are
being modified to address unpredictable supplier behavior. Initial
integrations of systems and Industry 4.0 technologies are
currently taking place and are subject to comprehensive analysis.

(Source: Author’s Own Construction)

The partnership capacity and digital maturity categories are the least two important
categories of the model, despite their critical role in knowledge flows and dynamic
capabilities. We assume this may be due to the underestimation of partnerships and
digital maturity for the industry. Turkish A&D industry is not experienced long enough
in terms of conducting partnerships and monitoring the results. On the other hand,
digital transformation is yet the last decade’s priority. Thus, the readiness of the sector
managers and experts to value these categories in terms of their effect on openness 1s
found to be different from the other sectors. Thus, developing a sector specific model

has emerged to be reliable to gather and conclude sector specific results.

We aimed to define a path in this study for development of open innovation maturity
of Turkish A&D industry. We started by gathering recommendations from company
managers during the survey phase. There is a last open-ended question in the survey
asking respondents their policy recommendations for improving the OI maturity in the
company or the Turkish A&D sector. The next section discusses the survey findings
and its policy implications. Later in the next chapter, we will discuss and develop
strategies and policies for more mature companies, ecosystem and industry, in terms

of Ol
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5.4.8. Recommendations of Survey Respondents

In this chapter, the key recommendation findings of the survey results are interpreted.
Based on these findings and the overall conclusions, policy recommendations are
outlined to enhance open innovation maturity in Turkish A&D industry. The list of

178 recommendations gathered through the survey is listed in Appendix D.

One of the main reasons for measuring any maturity is to realize the actual situation
of the maturity phenomenon by determining the strengths and improvement areas.
Maturity models have a gradual structure, so they generally contain the steps that need
to be followed for maturity improvement. In our research we aim to measure the Ol
maturity of Turkish A&D industry. Our proposed model managed to determine the
strengths and weaknesses of Company A and its innovation ecosystem. At this point,
we aim to go further and compile policy and strategies to enhance the OI maturity.
This chapter begins with the analysis of the respondents’ answers about company and
sector level policy recommendations. Afterwards, we will discuss these
recommendations in terms of our proposed maturity categories regarding the results

of the survey.

5.4.8.1. Analysis of Recommendations

As mentioned in previous sections, one open-ended last question was asked in the
survey sent to both Company A and the ecosystem to gather respondents’ policy

suggestions for enhancing open innovation maturity. The question was as follows:

Open innovation is an innovation model that suggests combining internal and external
ideas, as well as internal and external pathways to market, for the development of new
technologies, thereby allowing the firm's boundaries to become permeable to
information in a controlled manner. If you had the authority to make policies, what

would you do to increase the open innovation maturity of A&D industry in Tiirkiye?

97 out of 121 Company A respondents (80%) mentioned their ideas and 29 out of 52

ecosystem respondents (56%) answered the question (Figure 19).
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Figure 19. Policy recommending respondents

(Source: Author’s Own Construction)
Some of the respondents mentioned their recommendations at company level while

the others talked about the Turkish A&D sector as a whole, and some of them recorded

ideas in both categories (Figure 20).

53; 55%
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12;41%  12;41%
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.

Company A Innovation Ecosystem

m Company Level ™ Sector Level ™ Both

Figure 20. Distribution of Recommendations: Company Level or Sector Level

(Source: Author’s Own Construction)

Evaluating policy recommendations has been challenging because ideas and
suggestions often overlap in multiple areas. For instance, recommendation on in-house
collaboration can also find itself place under the innovation strategy and managerial

support. Therefore, while organizing the categories below, an effort has been made to
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anticipate the primary aim of the proposer and to consider which policy area would be
more beneficial within the company. Furthermore, some participants have made
multiple suggestions. The ideas and suggestions of respondents are scanned and
arranged carefully and as a result, although a total of 126 managers participated in the

survey, the number of proposals was counted as 178.

The analysis of those 178 proposals were consolidated under 20 areas and 5 maturity
categories. Partnership, digital knowledge sharing and knowledge diffusion in
networks take the top three places in ranking (Figure 21 andFigure 22). In the
following sections the proposals were analyzed and assessed as the last part of our

research.

Partnership e 3 /]
(Digital) Knowledge Sharing —m--——m | 7
Knowledge diffusion in networks —— | 5
Strategy / Roadmap =——— ]2
Incentives m———————])
Governance m———— ] ]
Training and workforce competency ———————— ]2
Goals, performance management —— O
Benchmark/ Best practises ——— O
Time/ Budget m——————Q
Innovation Culture ¢
Digital maturity —m——
Startup ecosystem w4
Management support s 4
Innovation organization mem 4
Entrepreneurship /intrapreneurship a4
Contests mmm 3
Communication s 3
Adoption/development of new techs mmm 3
Eliminate duplicate projects mm 2

0 5 10 15 20 25 30 35 40

Figure 21. Distribution of Recommendations Based on Development Areas

(Source: Author’s Own Construction)
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Figure 22. Distribution of recommendations Based on Maturity Category

(Source: Author’s Own Construction)

5.4.8.2.Recommendations on Strategy and Governance

The proposals categorized under the heading of strategy and governance total 42. The
following paragraphs analyze feedback related to strategy and roadmap, governance,
management support, innovation organization, and the elimination of duplicate

projects.

Recommendations for strategy include measuring our readiness for open innovation at
both sectoral and corporate levels, outlining a vision for the future, considering
Tirkiye’s and companies’ resources, determining the steps necessary to achieve this
vision, and creating actionable plans. After establishing the strategy or roadmap, it is
recommended to follow up the outputs and update the actions according to evolving
needs and agendas. Also, the strategy is supposed to integrate all ecosystem
members— customers, universities, suppliers and partners—into this process. The
proposals at this category align with the requirements of our proposed model for
reaching the 5th maturity level in the context of innovation strategy dimension and
indicates a strategic approach to develop open innovation within Turkish aerospace

and defense industry.

A notable need for a higher institutional framework emerges from the proposals
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gathered under the governance heading. The suggestion to establish a regulatory,
supervisory, and/or managerial central institution is prominent. While some
participants emphasized that the clustering and techno park structures could fulfill this
role, others suggested that the SSB or another governmental entity could be
empowered with this authority. In this context, governance proposals complement
strategy proposals. If a central strategy is to be defined for the sector, it should originate
from a central source to mitigate resource losses and communication issues that lead

to inefficiencies.

Other proposals in this category relate to the necessity of linking innovation with clear
objectives and performance metrics. It has been indicated that for the development of
open innovation within the company, it should be established as an individual goal,
tracked with measurable targets, and aligned with the company’s main strategic plan.

Proposals concerning organization of innovation function have also been evaluated
under this heading. Some managers have reported that operational duties or daily
responsibilities hinder the allocation of budget and time for innovation; therefore,
innovation projects and activities could be conducted by a separate unit that does not
carry operational burdens. Others have suggested that it would be beneficial to

designate a leader/responsible person/coordinator for innovation in each unit.

5.4.8.3. Recommendations on Innovation Culture

The breakdown of the 36 proposals listed under the innovation culture category is quite
diverse. Aspects such as culture, incentives, time and budget, communication,

competitions, and entrepreneurship are evaluated within this category.

Initially, we can examine the proposals related to the culture dimension, which serves
as the overarching title of this category. It has been emphasized that an innovation
culture represents a state of awareness and internalization, necessitating activities to
disseminate this understanding throughout the organization. Additionally, it has been
stated that cultural change requires time and patience, thus a sustained effort is deemed

appropriate. The importance of reducing procedural barriers as a motivating factor has

155



been highlighted. Communication is another critical aspect; it has been suggested that
an environment to express ideas with ease both internally and externally will enhance
the organizational culture. An intriguing piece of feedback regarding culture is that,
despite the widespread practice of innovation, individuals often do not recognize these
efforts as innovation, as the concept is frequently understood primarily in the context
of R&D. This feedback has surfaced at various stages of this research, indicating that
a fundamental understanding of what innovation encompasses is essential for fostering

an innovation culture.

Managers discuss the importance of motivating open innovation activities as a concept
and creating space for these initiatives, highlighting that this support is crucial for
cultivating an innovation culture. It is suggested that a systematic and rule-based

process should be established corporately to encourage employees in this regard.

The category with the highest number of proposals pertains to incentives, which should
encompass both monetary and non-monetary methods. Proposals related to time and
budget can also be assessed within this category. Upon reviewing the proposals,
participants have not elaborated on the specifics of what incentives should be provided
or how support will be extended. Items that could serve as policy proposals tend to

manifest more prominently in the dimensions of budget and time.

Proposals concerning time and budget are generally meant to allocate resources for
innovation activities. These resources should encompass both financial and labor-
related aspects. Among the proposals, suggestions include distributing and monitoring
the corporate budget through a centralized structure and advocating for government
funding for companies struggling to secure funds for innovation within the sector.
Time has also been recognized as a critical resource, with recommendations that
employees require dedicated time for innovation beyond their daily responsibilities.

Suggestions for organizing idea competitions and encouraging entrepreneurship both
internally and externally have also been evaluated within the innovation culture
category. The significance of idea competitions in generating new ideas has been

emphasized, along with the recommendations to promote the establishment of spin-
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off and spin-out companies.

5.4.8.4.Recommendations on Partnership Capacity

The proposals classified under the category of collaboration capacity total 38.
Proposals regarding partnerships and collaborations are evaluated together.

Suggestions about startup ecosystem are also included in this category.

In examining company-based proposals, there is a consensus that establishing
cooperation and partnerships between internal and external stakeholders is essential
for fostering open innovation. Proposals emphasizing value creation through
collaborations and the effective utilization of resources are particularly noteworthy.
Some managers have highlighted issues related to redundant projects and the resultant
inefficiencies at both corporate and sectoral levels. Others have underscored the
necessity for partnership projects to be planned with a focus on time, funding, and

capabilities, as well as being product oriented.

Regarding the proposed types of collaborations, suggestions include joint efforts
between large corporations and SMEs, the establishment of international consortia
with sector-leading companies, fostering partnerships with universities, creating
structures such as sectoral techno parks and clusters, promoting collaboration within
these frameworks, and developing systems that facilitate matching firms with similar

capabilities, as well as forming project partnerships with research centers.

Additionally, participants have emphasized the need to enhance internal collaborations
and teamwork. When reviewing responses related to the implementation of these
proposals, there is a strong emphasis on increasing awareness activities to integrate
collaboration and partnership into corporate culture. It is also important to structure
and monitor technical capabilities, project needs, and resource planning through a

central entity within the company and the sector.
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5.4.8.5. Recommendations on Knowledge Chain

The proposals categorized under the knowledge chain focus on the Knowledge
diffusion through networks, training and workforce competency, benchmarking and
best practices, and the development and adaptation of new technologies. A total of 39
proposals are included in this category. Among these, the most significant feedback
pertains to the Knowledge diffusion through networks. Managers have emphasized the
importance of learning, disseminating, and integrating sectoral and technological
developments within the organization. Participation in conferences, seminars,
congresses, and trade fairs is regarded as essential. The prevailing understanding in
this area considers participation in these activities as a loss of workforce, leading to a
lack of engagement in national and particularly international knowledge networks. It
is strongly recommended to engage in events that facilitate periodic information flow
and to disseminate these through regular workshops and conferences with other
stakeholders in our country and organizations. Monitoring external information is
deemed important not only at the sector level but also in a broader context. One
manager noted that an engineer with an innovative idea requires international
knowledge networks to understand the value of her idea and to develop it further. This
feedback underscores the significance of knowledge networks in establishing the

knowledge chain.

Proposals aimed at improving education and workforce competence appear to start at
the university education level. It has been suggested that courses on innovation and
technology management could be offered at the undergraduate level. Additionally,
there are proposals indicating that the company should systematically provide
trainings and raise awareness about the importance of innovation and encourage

employees to engage in such activities, resulting in developed absorptive capacity.

It is reasonable to assert that some managers view Tiirkiye as a country still striving to
catch up in the aerospace and defense industry. Indeed, 10 proposals suggest
leveraging best practices from other countries and companies worldwide and

benchmarking against them. Some managers have characterized the pursuit of
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different paths as seeking adventure, asserting that there is no need to rediscover
established concepts. Technological advancements often begin with an understanding
of prior accumulated knowledge. At this juncture, partnerships with sector-leading
companies and countries, as well as the formation of consortia, are recommended.
Furthermore, sharing best practices within the organization and conducting

benchmarking between units is also advocated.

Moreover, regarding the adoption and development of new technologies, which
constitute a step in the knowledge chain, it has been proposed to work on identifying
which technologies to adopt. There are also suggestions emphasizing the importance
of determining which new technologies will be utilized within the organization.
However, proposals in this category have been evaluated as more general and less

detailed compared to those in other dimensions.

5.4.8.6. Recommendations on Digital Maturity

In the digital maturity category, 23 recommendations have been classified, with 17
related to knowledge sharing and 6 directly pertaining to digital maturity. The rationale
for evaluating knowledge sharing in this context rather than within the knowledge
chain category stems from the fact that nearly all proposals are linked to digital
technologies. Participants largely agree that knowledge should be made accessible and
shared within and between organizations via platforms, portals, or databases. In
addition to sharing knowledge, a model is proposed that allows for recording
technological competencies of companies, sharing technological needs, and access to
real-time knowledge. It has been noted that intellectual property rights should be
secured and that information permeability should be managed selectively and with

oversight.

One of the most significant constraints faced by the A&D industry is the inability to
implement cloud technologies due to concerns surrounding information security.
Proposals have been made in this area advocating for the development of sector-

specific cloud technology. Respondents indicate that even mandatory information
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transfers are currently limited and slow. In this context, there is a noted need for sector-

specific information storage and sharing technology.

Other proposals related to digital maturity generally focus on improving digital
infrastructure, prioritizing digital transformation projects that create value, and
establishing an end-to-end system that includes the customer, particularly in the supply
chain, from design to after-sales services. The importance of having systems that can

communicate with each other has been underscored.

These proposals generally put a light on the requirements of Turkish A&D innovation
ecosystem. The findings are aligned with the maturity levels of our proposed model
and covers insights to develop the maturity level of Company A and the innovation

ecosystem as a whole.

In the next chapter, the conclusions and recommendations for Company A and its

innovation ecosystem as well as the industry is discussed.
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CHAPTER 6

CONCLUSIONS and POLICY RECOMMENDATIONS

In this chapter first of all, we examine the findings of the survey and discuss their
implications for Turkish A&D industry. Afterwards policy recommendations are
offered at micro, meso and macro level to improve the maturity of open innovation in
Turkish context. Lastly, in the last section of the thesis, ideas for further research are

discussed.

6.1. Conclusions for Research Findings

The survey findings indicate that the maturity of open innovation in both the company
and its ecosystem are at the planned phase, which we refer to as level 3. Planned open
innovation implies that there are sufficient practices, processes, and tools in place to
facilitate external collaborations and intentional knowledge flow, open innovation is
planned and encouraged at the organizational level, strategies and innovative outputs
are consistent with each other, and employees and managers are aware of open

innovation and its implications.

This finding, the maturity at planned stage of OI, can be considered a significant
advancement in open innovation for the sector. For many years, concerns about
information security and the sector's traditional perspective had fostered a belief that
a closed innovation system based on R&D was dominant and required in the industry.
This can be observed also from interviews conducted with managers and previous
limited academic studies. In one of the rare studies on OI maturity in A&D sector,
Armellini et. Al (2014) described the open innovation maturity of the aerospace sector
a decade ago as "unfreezing in a box." They observed elements of open innovation

within the companies, but there is no accompanying open business strategy.
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Challenges related to funding, R&D maturity, and intellectual property protection
prevent the cluster from fully embracing open innovation. However, the culture of the
companies in the sample is very open to the concept. As a result, they concluded that
open innovation in the Brazilian cluster is still in the process of “unfreezing” yet holds
significant potential to develop once these issues are addressed. It seems the situation
has evolved in recent years. In fact, a study by Honorato and de Melo (2022) on two
Brazilian aerospace companies classified openness as a factor of innovation
environment in their project management maturity model and found out that the two
case companies in their research showed a relevant maturity for innovation
environment. However, that research does not specify the maturity of open innovation
as a separate finding. Thus, our study contributes to the literature to be first research
that develops a model and empirically investigates the open innovation maturity of the

industry as a unique research topic.

Our research is also aiming to contribute to the literature that seeks the relationship
between open innovation and digital technologies. Enkel et. al (2020) suggested to
study the open innovation concept under the light of digital transformation due to their
interdependent nature. Some maturity models examined throughout this research
revealed certain links between the intensity and availability of digital techs and the
open innovation practices and outputs. However, none of them positioned digital
maturity of vertical integration, horizontal integration and digital knowledge sharing
as a separate category while measuring open innovation at companies. Our research
aims to leverage understanding in this field and take attention to the significance of

digital technologies for providing openness in A&D industry.

A&D industry is generally recognized as an innovation ecosystem. Companies need
to rely on the contributions of various stakeholders, both within and outside the
institution, to develop a value proposition throughout the ecosystem (Talmar et al.,
2020). In an increasingly specialized world, a single organization frequently lacks the
internal resources necessary for the development and implementation of innovation
(Adner and Kapoor, 2010; Talmar et al., 2020). In this research we aimed to develop

an innovation ecosystem approach for measuring innovation maturity and investigate
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not only the OEM company but also surrounding companies that are sub-contractors,
suppliers, system producers and innovation or R&D partners of the company.
However, other ecosystem parties such as the customers, researchers, governmental or
sectoral organizations are kept out of scope, because the proposed model is grounded
on company level dynamic capabilities and focused on company level OI maturity.
This is an innovative and yet reliable attempt to measure the maturity of a company
and its ecosystem, since open innovation is about building up partnerships and creating
intentional knowledge flows with other companies. Particularly, Aslan (2018) states
that the A&D ecosystem primarily consists of large projects that only major companies
can participate in and secure. Consequently, subcontractors in the sector heavily

depend on collaboration with these OEM companies.

Aslan (2018) noted in his thesis that main industry firms enhance the capabilities of
their suppliers and vice versa. At this point we assume that suppliers, sub-contractors
and system and technology partners have more influence than the other parties in the
ecosystem in A&D industry. However, the extent of this interdependence and the
specific impact of major defense firms on other companies within the supply chain has
not been thoroughly examined. This study contributes to understanding this
relationship. The open innovation maturity of Company A and its ecosystem is found
to be at level 3. However, when we examine the details there are differences at
dimension level. Company A is better at innovation governance, process development,
risk tolerance, incentives and digital manufacturing and operations. On the other hand,
the ecosystem companies are more mature in time and budget, in house collaboration
and adoption of new techs. However, the differences in maturity are not huge enough
to set the two sides on different levels of maturity. This finding needs further analysis
but this similar positioning in maturity levels may be an indicator of this
interdependence. In fact, OEMs are the drivers of the A&D industry with their
oligopolistic structures and suppliers are generally directed by them in terms of
technology investments, pursued strategies and trends, product development processes

and future goals.

The results of the empirical study mainly address that Turkish A&D industry is
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struggling with allocating appropriate time and budget for innovation activities and
has limited capability of in-house collaboration. Besides, the ecosystem, particularly
the supply chain operations, is not digitally mature yet. Among these three dimensions
time and budget and in-house collaboration have significant effects on the overall
maturity. Thus, focusing on time and budget allocation and enhancing collaboration
both in and out of the companies will contribute to a more mature state for Company

and the ecosystem.

On the other hand, this research found out that the more mature and effective
capabilities of companies are innovation strategy, management support, and risk
tolerance. Assessing the problems in these dimensions and designing strategies and
actions that guide for better maturity may improve the overall maturity level of the
company more easily because they are the strengths of the Turkish ecosystem and may

require fewer resources and investments than others.

The survey in this study is conducted with managers of the A&D companies. Their
recommendations for improving the OI maturity at company, ecosystem and industry
levels carry valuable insights for policy makers. At the next section the above-
mentioned conclusions are integrated with their recommendations and we are to close
this study with policy recommendations for improving the OI maturity of Company

A, its ecosystem and A&D industry as a whole.

6.2. Policy Recommendations and Strategies

This section groups the policy recommendations of this study in accordance with the
proposed maturity model, under five categories: strategy and governance, partnership
capacity, knowledge chain and digital maturity. The recommendations begin with
micro level (for company A), continues with meso level (ecosystem) and finishes with

macro level (Turkish A&D industry).

6.2.1. Policy Recommendations Strategies for Strategy and Governance

Company A has an innovation strategic plan and open innovation process, but the
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findings indicate that this plan is not recognized by all departments of the company.
The communication of the strategic innovation plan has to be reviewed and seminars,
workshops and media studies can be organized to raise awareness of this plan. Also,
the goals and aims of the innovation strategic plan have to be linked with the
company’s strategic plan and the vision, aims and goals should be updated according
to the developments in the internal and external environment in case. This thesis offers
Company A and its ecosystem to put down an agile structure for innovation
management in which the financial and functional resources are clear, open to
development and aligned with organizational structure and processes, and
continuously in development. Also, corporate innovation goals and KPIs should be

aligned with organizational and individual ones.

The innovation ecosystem may follow the same steps to arrange a more applicable and
mature strategy for the ecosystem. Company A can influence its ecosystem to find out
their innovation maturity, open their boundaries and put forward goals for them to
prepare and publish strategic plans for open innovation. Company A and the ecosystem
companies can spread goals and strategies to leverage open innovation at whole levels,
so that they are encouraged to spare resources and take action to implement open

innovation practices throughout the ecosystem.

At the macro level (A&D industry) there is an apparent need for a regulatory institution
that guides, coordinates and monitors the (open) innovation attempts of the industry.
Currently, the policies and promotions are grounded mainly on supporting R&D
efforts. However, due to the cost and long duration of R&D projects, the industry
should also benefit from the promises of OI. Thus, this study recommends
establishment of an institution or empowering an existing one in order to govern and
regulate the open innovation efforts of the industry, mitigate resource losses and
duplicate projects, solve communication and coordination problems, ease
collaboration between parties and thus sustain efficient and selective openness to

cultivate the innovation outputs of the Turkish A&D industry.

165



6.2.2. Policy Recommendations and Strategies for Innovation Culture

Innovation culture category covers issues about innovation processes, incentives, risk
tolerance, time and budget allocation, communication, contests and entrepreneurship.
At company level, innovation culture encompasses the shared values, beliefs, and
practices that nurture and encourage innovation. It is marked by an atmosphere that
promotes creativity, experimentation, and the exploration of new ideas. Company A
should establish systems and processes that reduce obstacles and resistances to
creativity and encourage employee participation innovation. It has been found out that
the practical meaning of innovation is not fully understood both at employee and
manager level. The concept is usually mistaken for R&D. Furthermore, open
innovation can be understood as unlimited and uncontrolled knowledge transfer and
security vulnerabilities. To overcome these problems, the innovation process can be
revised to become simpler and more reliable at all levels. The failures and successes
of innovation efforts should be welcomed with curiosity and managers can open up
space for taking computable risks. Incentives for innovation should be more diverse,
predictable and not only in monetary terms. Innovative spirit should be enhanced via
idea competitions and entrepreneurial practices. Finally allocating time and budget for
Ol activities seem to have significant effect on gathering innovative outputs, since our
study discovered that both Company A and the ecosystem have limited time and budget

allocation for innovation.

At meso level, similar policies can be expected to give positive results for spreading
the innovation culture throughout the industry. Moreover, Company A should take
responsibilities for developing the innovation culture of the ecosystem by organizing
competitions, promoting incentives, training labor force and increasing its capacity for
failures as well as successes in partnerships. Company A and the ecosystem can design
campaigns to raise awareness of labor force about open innovation concept, its
promises, ways to conduct it, understand its similarities and differences from the R&D
projects and develop OI practices and processes that are applicable and in alignment
with industrial strategies. As Drucker once said, "culture eats strategy for breakfast”.
Thus, developing routines, beliefs, processes and events that encourage and convince

employees and managers for intentional openness in innovation is crucial. There is a
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need for a clear and flexible budget to mature. Employees should be given time (e.g.
a certain number of hours per week to work on own projects) and budget for innovation

on a continuous basis.

The research findings show us that the Turkish A&D industry is familiar with open
innovation attempts, but the concept is not directly mentioned in sectoral and
governmental documents and organizations, apparently. This study recommends
policy makers and industrial institutions to address open innovation as a concept in
strategic plans, sectoral processes, events, policy documents etc., conduct awareness
and communication activities, and set requirements that encourage collaboration and
knowledge sharing in product and service procurement tenders. As the last
recommendation, time and budget for innovative projects should be promoted
financially by the state. The current regulations mainly focus on R&D projects. In fact,
these regulations can be revised to cover and define OI practices like contests,

intrapreneurship programs and different types of innovation activities.

6.2.3. Policy Recommendations and Strategies for Partnership Capacity

The survey results show that respondents are paying attention to the improvement of
partnership capacity, while this category has various suggestions. Partner selection,
partnership intensity and effectiveness and in-house collaboration are examined
together, to design policy recommendations for improving partnership capacity. At
company level, there is a need for increasing effectiveness of partnerships. The
effectiveness of each partnership process can be measured, a database for existing and
current partners can be designed, satisfaction of partners and type of partnerships may
be enhanced to build up a more mature partnership capacity. Also, in-house
collaboration should be improved with removal of internal communication and
managerial barriers. Performance goals of departments and individuals can be revised
to encourage collaboration. Events and trainings can be implemented to motivate

employees and managers to participate in collaborative projects.

The innovation ecosystem of Company A requires better partnership processes that are
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less bureaucratic and more agile, since SMEs face challenges while dealing with the
procedures of main companies. The recommendations for Company A can also be

pursued by the ecosystem.

At sectoral level, the establishment of international consortia with sector-leading
companies, fostering partnerships with universities, building sectoral techno parks and
clusters, promoting partnerships financially and developing systems that facilitate
matching firms with similar capabilities are beneficial policies for governmental and
sectoral parties. At this point a need for a regulatory body to coordinate OI can be
stated again. An organization that is in charge of structuring and monitoring technical
capabilities, project needs, and resource planning is recommended in accordance with

the findings of this research.

6.2.4. Policy Recommendations and Strategies for Knowledge Chain

Maturing at the knowledge chain requires capabilities of knowledge diffusion in
networks, developing absorptive capacity and adopting new techs. Among them
knowledge diffusion in networks is recognized as the most popular one. Company A
should support employees to participate in conferences, seminars, congresses, and
trade fairs. This research strongly recommends engaging in events that facilitate
periodic knowledge flows with regular workshops and events with other stakeholders.
Absorptive capacity is related with the capacity of employees to recognize, capture
and transform valuable knowledge. Company A can conduct organizational training
programs to sharpen the skills of labor force and prepare them for disruptive

technologies.

Company A and the ecosystem can build partnerships with sector-leading companies
and countries, while best practices and benchmarks are important sources for
knowledge transfer. Financial need of SMEs can be supported by Company A and in
fact, Company A can design trainings and organizations to foster knowledge flows and

networking throughout the industry.
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Knowledge accumulation in the industry should be pursued and supported by
governmental and industrial institutions in terms of facilities, financials and trainers.
Policy makers can set goals, incentives and establish programs for capability gain,

adoption of new techs and participating in networks nationally and internationally.

6.2.5. Policy Recommendations and Strategies for Digital Maturity

Recommendations of the respondents about the digital maturity category generally
gather around knowledge sharing and generation. Due to the dominance of digital
technologies in this field we recommend that Company A has to develop digital
systems that are seamless and interoperable to gain the benefits of knowledge
transformation. Digital systems not only ease share but also enable generation of
knowledge via techs. Such as Al and big data. Thus, both Company A and the
ecosystem should invest in digital knowledge generation and sharing technologies to
mature at Ol There is an urgent need for cloud technologies for the sector, because
the A&D companies cannot store and share knowledge with external parties due to
security restrictions of current cloud technologies. Policy makers should initiate a
project for developing a clouds service for A&D industry and promote companies to

invest in digital transformation.

Regarding production and corporate operations, (OT) and (IT) systems should be
integrated into automated, interoperable, and flexible networks that enable seamless
data exchange, analysis, and decision-making. These advancements in digital
technologies are anticipated to enhance communication, flexibility, and operational

efficiency at Company A and throughout its ecosystem.

Supply chain is another dimension to improve digital maturity. Incentives and
regulations that enforce companies to work digitally are required. Digital
transformation efforts along the value chain can be promoted financially. Suppliers,
partners, procurement modules and even customers should be operating on digital

systems that enable data updates, partnerships and procurement operations.
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Digital maturity is not only a way to improve OI maturity but also a proven tool for
efficiency and profitability, thus policy makers can allocate budget and experts that
can transform the industry in digital terms and link it to the global A&D value chain.
Regulations, trainings and obligations to pursue company activities via digital systems

can enforce companies to take action to change their way of doing business.

Table 45 below summarizes this section and offers policy tools in order to improve the

OI maturity of Company A, ecosystem and the Turkish A&D industry.

Table 45. Policy Recommendations and Policy Tools for Ol Maturity

Category | Level Policy Recommendation Policy Tool
Company | Communication of | Compulsory trainings, events, individual
innovation strategic plan goals, department goals, media releases,
portal announcements, periodic reminders
Company | Linking innovation | Revision of both plans and meetings with
o strategic plan with | managers to align them, reflecting
% company strategic plan innovation goals at strategic aims and
g goals
2 Company | Revision of innovation | Clearly set financial and functional
8 strategic plan to sustain a | resources and responsibilities, conducting
2 more mature level meetings and developing processes to
i create  alignment, agile  corporate
é‘) innovation goals and KPIs, collaboration
g of technology management and strategic
A management departments to align focus
areas and goals
Ecosyste Measuring OI maturity | Developing a process to measure OI
m periodically maturity level via this proposed model or
other methods regularly and determine
improvement areas.
Company, | Reduction of obstacles and | Training programs, on the job trainings
ecosystem | resistances to creativity and | about OI and creativity, problem solving
encouraging employee | at all levels.
participation for | Revision of innovation processes.
innovation.
% Company, | Raising awareness and | Training programs, on the job trainings
3 ecosystem | recognition of O, learning | about OI and creativity, problem solving at
2 the intersections  and | all levels, media campaigns
2 differences of OI and R&D
g Company, | Effective  failure  and | Developing a digital tool for recording
g ecosystem | success management results of innovative projects, partnerships
- that build a memory for companies
Company, | Motivating labor force for | Idea contests, programs for spin offs and
ecosystem | idea creation and | spin outs
developing entrepreneurial
spirit
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Table 45. continued

Company,
ecosystem

Enhancing time and budget
allocation

Pre-defined processes for innovation
projects in terms of budget and working
hours. Giving employees separate time
within working hours (ex. four hours a
week) for idea creation and development
according to the development phase of
their innovation project

Company,
ecosystem

Enhancing routines, events,
culture at ecosystem

company) setting goals for
maturity and increasing
mandatory audits and

(OEM
innovation
collaboration,
training.
Developing routines, beliefs, processes
and events that encourage and convince
employees and managers for intentional
openness

Company,
ecosystem

Diverse incentives

Monetary rewards such as bonus, wage
increase, non- monetary benefits like titles,
fringes, financing establishment of spin
outs

Turkish
A&D
industry

Promoting and supporting
innovation at industry

Laws and regulations that ensure financial
credits, grants, tax incentives, tax
exemptions, organized clusters and
training expenses.

Partnership Capacity

Company,
ecosystem

Increasing effectiveness of
partnerships

Building a database for recording possible
and existing partners, partner performance
and project effectiveness.

Company,
ecosystem

Improving in-house

collaboration

Setting goals for internal partnerships,
revision of systems and processes to
remove communication problems,
initiating projects that require different
backgrounds, building routine
conferences, seminars in companies and
ecosystem to bring employees together
often.

Turkish
A&D
industry

Promoting  partnerships,
best practices and
benchmarks

Financially supporting benchmark studies
with international leaders, establishing
consortia, building a database that records
competencies and project experiences of
sector players and matching them
accordingly. Making partnerships
compulsory in projects for public
procurements.

Knowledge Chain

Company,
ecosystem

Increasing participation to
knowledge networks

Budget and time allocation at company
level for engaging in sectoral conferences,
contests, academic studies, trainings, trade
fairs, international organizations' events
Raising awareness of managers about the
significance of knowledge networks via
trainings, briefings etc. to get their support

Company,
ecosystem

Improving the technical and
collaborative working skills
of employees

Developing trainings, compulsory
rotations for some positions in and out of
the organization.
Public grants and incentives for
participation in national and international
knowledge networks.
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Table 45 continued
Turkish Supporting knowledge | Policy makers, industrial institutions,
A&D accumulation universities, research  centers  and
industry international ~ organizations  establish
events, conferences, meetings to bring
industry  shareholders together and
knowledge accumulation
Company, | Improving digital | Investing in seamless digital tools to
ecosystem | knowledge generation and | generate, share and store knowledge.
2 , Turkish | sharing in companies, in | Trainings at all levels to increase digital
3 A&D ecosystem and among the | literacy
§ industry Turkish industry Transforming manually kept and shared
= date in digital platforms.
E}) Initiating a partnership project for
A developing a cloud software that reduce
the security concerns of companies for
digitally sharing and storing knowledge.
Company, | Improving digital maturity | Establishing automated and interoperable
ecosystem | of manufacturing and | OT and IT systems, scaling up the digital
, Turkish | operations applications in all  departments,
A&D establishing a department that manages
industry digital  transformation and  taking
consultancy  for  digital = maturity
Tax incentives, financial credits and grants
for digital investments.
Company, | Increasing maturity of | Tax incentives, financial credits and grants
ecosystem | supply chain for digital investments.
Turkish Making certain digital applications
A&D mandatory  for  procurement  and
industry collaboration.
Regulations and incentives for maturing in
digital tenders, customer relations and
partnerships
All Turkish Coordination of innovation | Establishment of an institution or
A&D activities, developing empowering an existing one to regulate
industry culture, partnerships, and  promote (open) innovative
openness and knowledge works/innovation efforts of the industry
networks, mitigating
duplicate projects,
regulations and promotions
for OI specialized on the
sector

(Source: Author’s own construction)

6.3. Concluding Remarks

Firstly, strategy and management support are the first two dimensions that need to be

emphasized, since they are found to be highly significant (11% and 12% weights in

model, respectively) due to the AHP results, for the maturity level and as they are

relatively less costly and do not require significant investments in fixed assets
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compared to other dimensions. These to dimensions have also been main topics of
focus according to the survey participants. Revising Company A’s innovation strategy,
ensuring it is known and implemented throughout the organization, and aligning
innovation strategic plan with the organization’s strategic plan are among the primary
recommendations of this study. It is suggested to monitor the innovation strategy,
update it, and track it with smart KPIs. These recommendations at the company level
are also applicable to the ecosystem. Ecosystem companies should develop their
innovation strategies in alignment with the industry leaders. Of course, management
support is essential for the success of the innovation plan. Awareness trainings should
be provided starting from the general manager level down to team leaders, and the
success points defined in the innovation strategy should be linked to unit and
individual performance targets. This way, management support should be improved in

companies, starting from the highest level.

Risk tolerance (11% weight in model) and time and budget (12% weight in model) are
determined as the main improvement areas for developing innovation culture
according to AHP results and suggestions of survey respondents. These two
dimensions are evaluated to become game changers for open innovation maturity in
A&D industry. Employees should be encouraged to take manageable and pre-
calculated risks and risk management should become efficient by setting up criteria to
stop-loss, in advance. This research proposes that allocating spare time and effective
budget for open innovation activities is proposed to be a game changer for improving
OI maturity of Turkish A&D sector. Engineers and managers are squeezed under a
heavy workload schedule both in Company A and its ecosystem. Main focus is on
catching up with the timelines of projects. However, innovation requires creativity and
time to try ideas and develop projects. Working together in teams, attaining training
programs and experience sharing are important to reduce time required to develop
ideas and cultivate an innovation culture that is more tolerant to risk. This research
finds out that the ecosystem companies are struggling financially to create an
innovation culture. Allocating time and budget and allowing more risk to require
financial stability and funds. Thus, Company A and policy makers should promote

middle and small sized firms to create a more profound and competent ecosystem.
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This research emphasizes absorptive capacity and adoption of new technologies as the
last two significant dimensions to improve open innovation maturity of Turkish A&D
industry. AHP results indicated 10 percent weight for both dimensions in the model.
These two dimensions are supposed to leverage the inflow of external knowledge.
Systematic creativity and on the job trainings, rotations, collaborations with
universities to train current and future engineers will leverage the maturity level of
Company A and its ecosystem. Diffusion of new technologies throughout the company
with a pre-determined technology road map or plan is crucial. Company A has a road
map but it is not scaled, thus the plan should be revised to cover all departments and
be pursued with smart KPIs. Establishing international consortia and conducting
benchmark practices are tools that can be employed to improve adoption of new

technologies for Company a and its ecosystem.

As the last insight of this research, we have to mention the need for coordination,
promotion and regulation of (open) innovation activities in Tiirkiye. We propose
establishment of an institution or empowering an existing one to regulate and promote
openness and innovative works/innovation efforts of the industry that may develop
innovation culture, partnerships, openness and knowledge networks, mitigate

duplicate projects, improve digital maturity for Turkish A&D industry.

6.4. Future Research

The study presents both limitations and opportunities that can pave the way for future
research. In this section, we will briefly outline the key limitations and suggest

potential directions for future research.

The survey questions that reflect the 16 pre-determined dimensions used in this
research are aimed at measuring open innovation maturity. For Company A, interviews
with C-level executives, along with internal written and unwritten evidence and
observations were utilized to validate the empirical findings indicated by the
responses. However, such confirmation was not possible for the ecosystem. Therefore,

understanding the ecosystem maturity more deeply through qualitative studies and
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thus validating the results of this research could provide new areas of study for future

researchers that are interested in measuring OI maturity of Turkish A&D industry.

In this study, innovation ecosystem approach is employed to project the OI maturity
of Turkish A&D sector. An aerospace OEM company is positioned as the main point
of the study and the suppliers, research and production partners and subcontractors
that are in the ecosystem of Company A were investigated. In the future, researchers
can deliver the survey to have a larger sample or investigate other segments such as
electronics, artillery systems and weaponry, missiles and naval systems. In fact, Ol in
A&D industry is scarcely studied despite the increasing attempts of sector companies
to open their innovation system, and there exists opportunities for researchers to better

understand the industry’s relationship with openness.

This research is aimed at developing a company level capability model and measuring
OI maturity mainly through this model (in a survey format) conducted by managers of
A&D companies. Shareholders such as researchers, universities, customers and
governmental and industrial organizations are kept out of scope. In the future,
researchers may develop a methodology to measure OI maturity not only at company
level but to cover a broader range of shareholders. Furthermore, researchers may focus
on employees instead of managers as the unit of response and the differences in OI

perception of these two different sides may be investigated.

The survey is conducted in Turkish, however the model is developed in English. This

may create a minor limitation due to translation restrictions.

The AHP technique employed in this research has the opportunity to bring out tailored
results for other industries. Each sector has its unique priorities, culture, relationship
with technology, and sense and need of openness. Thus, determining and weighing the
dimensions to design a sector specific OI maturity model may attract attention of

researchers to conduct further studies in the future.

This research has implications and insights for future policy studies. Main goals of this
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research are to propose a model and conduct an empirical study to implicate the OI
maturity of Turkish A&D industry. However, policy implications are gathered to
recommend policies and strategies to improve the maturity level of Company A, its
ecosystem and the industry finally. The findings and data gathered in this research may
open new discussions and questions for future policy studies regarding Ol maturity of

Turkish A&D sector.
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C. Ol MATURITY PROPOSED MODEL IN SURVEY FORMAT

Original Format published in Turkish

Sayin katilimet,

Bu anket Orta Dogu Teknik Universitesi Bilim ve Teknoloji Politikas1 Caligmalari
boliimiinde siirdiirdiiglim doktora ¢alismamin bir pargasi olarak, "Tiirk Savunma ve
Havacilik Sanayinin A¢ik Inovasyon Olgunlugu"nu &lgmek amaciyla hazirlanmistir.
Universitenin etik kurulundan aldigim arastirma iznime linkten ulasabilirsiniz.

Bu tez calismasinda sirket ismi ve anket katilimcilarinin tiim sahsi ve kurumsal
bilgileri gizli tutulacaktir.

Sorulariniz ve goriisleriniz igin e-posta adresinden ve .........
no.lu telefondan benimle iletisime gegebilirsiniz.

Bu ankette yer alan inovasyon terimi Ar-Ge, Ur-Ge ve _diger _yenilikcilik
faaliyetlerinin tiimiinii icermektedir.

Acik yenilikgilik (inovasyon), sadece kurum igi kaynaklarla Ar-Ge ve Ur-Ge yapmak
yerine digaridaki gelismelere de agik olan, firma sinirlarinin kontrollii bir sekilde
bilgiyi gecirdigi ve isbirligine deger veren bir yenilik¢ilik modelidir.

Asagida 5 ana boyut ve 16 alt boyutta acik inovasyon parametrelerine yer verilmistir.
Her soruda, en diisiik olgunluk seviyesi 1, en yliksek olgunluk seviyesi 5 olarak
belirlenmistir. Sirketimizi goz Oniine alarak sizce en uygun olan segcenegi isaretlemeniz
beklenmektedir. Isaretleme yaparken sirketinizin _mevcut _durumu {izerinden

degerlendirme yapmaniz 6nem arz etmektedir.

Anketin son bdliimiinde ise acik inovasyon olgunlugunu artirmak i¢in politika
Onerilerinizi/goriislerinizi belirtebileceginiz agik u¢lu bir soru bulunmaktadir. Bu alan1
doldurmaniz ekosistemimizin gelisimine katki verebilecektir.

Anketin toplamda 10-15 dakikanizi alacagi tahmin edilmektedir.

Katilhme Bilgileri

Sirketinizin ismi nedir? (Bu bilgi sadece katilan sirketlerin kaydini tutmak i¢indir, tez
iceriginde kullanilmayacaktir)

Pozisyonunuz: ........

Genel  Miidiir, Genel  Miidiir  Yardimcisi, Direktor, Baskan, Miidiir, Sef, Bas
Miihendis, Yonetici, Miithendis, Uzman, Diger
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Strateji ve Yonetisim

1. Sirketinizin bir inovasyon stratejisi ve/veya vizyonu var mm?
Liitfen asagidakilerden yalnizca birini segin:

1- Sirketimizin tanimlanmis bir inovasyon stratejisi / vizyonu yoktur.

2- Sirketimizin bir inovasyon planit mevcuttur, fakat bu plan kisa vadelidir ve/
veya dissal bilgiye kapalidir.

3- Sirketimizin uzun vadeli bir inovasyon stratejisi/ vizyonu mevcuttur. Stratejik
odak alanlar1 acikca belirlenmistir.

4- Sirketimizde inovasyon i¢in yayimlanmis, uzun vadeli ve kurumun disindaki
bilgiyi nasil kullanabilecegimizi de tarifleyen bir plan mevcuttur. Bu plan
kurumsal stratejilere eklemlenmistir. Hedefler ve anahtar performans
gostergeleri belirlenmistir.

5- Sirketimizde adimlar1 belirlenmis, uzun vadeli ve acik bir inovasyon stratejik
plan1 devrededir. Bu plan giincel trend ongoriiler, kurum i¢i ve disindaki
gelismeler ve kurumsal strateji degisimine gore siirekli gelisim halindedir.

2. Cahsanlarimz yeni fikirler denemesi icin nasil tesvik ediyor/ destekliyor/
koc¢luk ediyorsunuz? Bu konuda onlara geri bildirim veriyor musunuz?
Liitfen asagidakilerden yalnizca birini se¢in:

1- Yoneticiler inovasyon faaliyetlerini tesvik etmezler. Inovasyon faaliyetlerine
kars1 bir direng mevcuttur.

2- Yoneticiler inovasyon girisimlerini hosgoriirler. Kurum ara sira
caligsanlarindan inovasyonda basar1 bekler.

3- Yoneticiler, ¢alisanlar1 inovasyona tesvik eder ve bunun saglanmasi igin egitim
alirlar. Kurum, 6nemli inovasyon hikayelerini secer ve ¢alisanlar ile paylasir.

4- Her seviyede calisan yapilandirilmig bir sekilde inovasyon i¢in stirekli tesvik
edilir ve desteklenir. Gdsterge olabilecek projeler tiim kuruma yayilir. Tesvik
programlarinin sonuglar dl¢iiliir, degerlendirilir ve siirekli iyilestirilir.

5- Sadece kurum i¢i degil, kurum dis1 inovasyon firsatlar1 da her seviye ¢alisan
tarafindan takip edilir ve degerlendirilir. Yoneticiler inovasyonu sadece kurum
icinde degil, kurum dis1 paydaslarda da tesvik eder ve gozlemler. Sirketin
kurum disinda siirdiirdligii inovasyon faaliyetleri de takip edilir ve
degerlendirilir.

3. Sirketinizde inovasyon yonetisimi* nasil yapiliyor?
* [novasyon yonetisimi, inovasyon ¢abalarimn sirketin genel is stratejisiyle uyumlu
olmasint saglamak i¢in uygulamaya konulan politikalar, prosediirler, karar alma
yetkisi ve hesap verebilirlik mekanizmalarinin ¢ergevesidir.
Liitfen asagidakilerden yalnizca birini segin:
1- Inovasyon ile ilgili siire¢ ve sorumluluklar net olarak tanimlanmamustir.
Calisanlar (eger var ise) gelisigiizel sorumluluk alirlar.
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2- Inovasyon faaliyetlerinin sonuglar1 ancak bir proje grubu veya ¢alisan inisiyatif
alir ise Olgiillir ve lizerine diistiiniliir.

3- Inovasyon faaliyetlerinin nasil basladig1 ve kimin sorumlulugunda oldugu
aciktir. inovasyon faaliyetlerinin sonuglar dl¢iiliir. Bu durum kurumsal yapi
ve siireglere yansitilmistir.

4- Inovasyon i¢in karar almada etkili olan merkezi ve merkezi olmayan otoritenin
tanimlandig1 agik bir yap1 vardir. Inovasyon faaliyetlerinin amaci belirgindir.
Inovasyon yapisi fonksiyonel ve finansal sorumlulugu kapsar, kurumsal yap1
ve temel siirecler ile uyumlu ve bunlara entegredir.

5- Finansal ve fonksiyonel sorumluluklarin net oldugu acik inovasyon yapisi,
kurumsal yap1 ve siireclerle uyumlu olmakla beraber siirekli gelisim
halindedir. Faaliyetlerin amaci, nasil 6lgiilecegi, iletisiminin nasil saglanacagi
ve paydaslarin kim olacagina dair karar alma mekanizmalar1 agiktir. Proje
takimlar1 kendi kararlarini alma yetkisi ile donatilmistir.

Inovasyon Kiiltiirii

4. Sirketinizde inovatif faaliyetler icin prosediir, siirec¢ ve yazili olmayan kurallar
var mudir, bunlar nasil olusturuluyor?
Liitfen asagidakilerden yalnizca birini se¢in:

1- Sirketimizde tanimlanmis bir inovasyon siireci yoktur.

2- Bir inovasyon siireci tanimlanmis ve dokiimante edilmistir. Ancak bu siirecin
adimlar1 ve her adimin karar alma kriterleri agik¢a tanimlanmamastir.

3- Inovasyon siireci agik¢a tanimlanmus, dokiimante edilmistir. Her adim icin agik
karar verme kriterleri mevcuttur. Siire¢ olusturulurken g¢alisan goriisleri ve
gecmis deneyimler dikkate alinir.

4- Her tiir inovasyon ig¢in silire¢ acik¢a tanimlhidir, asamalar ve kriterler
tanimlanmis, doklimante ve pratik edilmistir. Siirecler ve kurallar sirketin her
asamasinin goriisli alinarak belirlenir. Bu siirecler ustalikla icra edilir ve diger
kurumsal siireclerle muntazam bir uyum i¢indedir.

5- Farkli inovasyon tipleri i¢in kurumsal siireglerle uyumlu ve katilimer
inovasyon siiregleri olusturulmustur. Kurum bu siire¢leri ustalikla ve etkili bir
sekilde icra etmek icin yetkindir. Inovasyonun devreye alinmasi i¢in kurumsal
sireglerin yeniden tasarlanmasina yonelik uygulamalar tanimlanmistir.
Inovasyon siireclerinin tasarimi, etkinligi ve icrasi diizenli olarak
degerlendirilir ve gelistirilir.

5. Sirketinizde risk almak kabul edilebilir mi, inovasyonun hem basari ve hem de
basarisizliklar1 taniniyor ve hosgoriilityor mu?
Liitfen asagidakilerden yalnizca birini segin:
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1- Inovasyon siireclerindeki basarisizliklar isten ¢ikarma vb. yontemlerle ciddi
sekilde cezalandirilir, bu nedenle c¢alisanlar inovasyon faliyetlerine
girismekten kaginirlar.

2- Bir inovasyon projesindeki basarisizlik, bu projeye dahil olan calisanlar igin
itibar kaybina neden olur.

3- Inovasyon basarisizliklari, herhangi bir bigimde cezalandirilmaz ve galisan icin
olumsuz bir yansimaya neden olmaz.

4- Sirketimizde hesaplanmis riskler almak kabul edilebilir. Yenilik yapma
cesaretini gosteren ¢alisanlar, yeniligin sonucu ne olursa olsun siirekli olarak
takdir edilir ve saygi goriir. Calisanlar basarisizlik ve 6grenme deneyimleri
hakkinda agikca konusurlar.

5- Basar1 ve basarisizliklar sirket bazinda organizasyonel araclarla kayit altina
alinmakta ve calisanlarla diizenli olarak toplanti, dokiiman vb. araglarla
iletisim kurulmaktadir. Riskler 6nceden tanimlanmaya ve ol¢iilmeye calisilir.

6. Inovasyon icin bir 6diil politikamz var nmidir? Bu 6diil kimlere veriliyor;
calisanlar, tedarikciler, dis paydaslar ve ortaklar?
Liitfen asagidakilerden yalnizca birini secin:

1- Inovasyon faaliyetleri igin bir 6diil sistemi yoktur.

2- Inovasyon girisimi basarisiz  olursa cezalandirilmaz, ancak basarili
inovasyonlarda diizenli bir 6diil de yoktur. Odiillendirme eger var ise diizensiz
ve belirsiz kriterlere gore yapilir.

3- Calisanlar diizenli olarak inovasyonlari i¢in 6dillendirilirler, bu 6diillendirme
genellikle maddi bazda gerceklesir. Degerlendirmeler kurum disindan
uzmanlarca yapilabilir.

4- Sirket i¢i ve dis1 ddiillendirme mevcuttur. Sadece maddi degil, yan haklar ve
terfi gibi odiiller bulunur. Odiil kriterleri belirlenmistir. Fikir pazarlar1 ve
inovasyon yarigmalart gibi faaliyetlerle kurum disindan katilimecilar da
odiillendirilebilir.

5- Maddi 6diiliin yani sira terfi ve girisimcilik bazli édiiller de verilir (ek yan
haklar, yeni sirket kurulumu, var olan sirkete sermaye yatirimi). Hedefler
herkes i¢in agiktir. Odiillendirme siireci sirket stratejilerine ve ihtiyaglarina
gore diizenli olarak gdzden gecirilir ve degistirilir.

7. inovasyon faaliyetleri icin zaman ve biitce ayiriyor musunuz?
Liitfen asagidakilerden yalnizca birini se¢in:
1- Inovasyon faaliyetleri i¢in ayrilmig zaman ve biitce bulunmaz, calisanlar kendi
cabalari ile inovasyon yaparlar.
2- Inovasyon faaliyetlerine diizensiz bir bicimde zaman ve biitce ayrilir,
operasyonel faaliyetler halen 6nceliklidir.
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3-

4-

5-

Calisanlar, biitge detaymi belirleyen bir prosediiriin varliginda inovasyon
yapmaya tesvik edilirler. Inovasyon faaliyetleri igin ayrilacak zaman
belirsizdir.

Kurum biit¢esinde, kurum i¢i paydaslarla yapilacak inovasyona ayrilmis biitge
ve zaman belirlidir. Calisanlar bu biitceden faydalanmak i¢in aktif olarak tesvik
edilirler.

I¢ ve dis paydaslarla yapilacak her tiir inovasyon faaliyeti igin acik ve esnek
bir biitge mevcuttur, bu biitce kurumsal biitge ile denge i¢indedir. Calisanlar
inovasyon faaliyetleri i¢in ihtiya¢ duyduklar1 zaman ve biit¢eye erisebilir
durumdadir.

Isbirligi Kapasitesi

8. Is birligi icin partner (is ortag) secerken nelere dikkat ediyorsunuz? (Cahsma
kiiltiirii, yetkinlik, cografi yakinhk, gecmis tecriibeler vb.)
Liitfen asagidakilerden yalnizca birini se¢in:

Is birligi yapilacak is ortag: dnceden karar verilmis siirece veya kriterlere gore
secilmez. Cogunlukla tesadiifler ya da eski tecriibeler ortakliklara neden olur.
Is ortaklari tamisiklik veya dnceki isbirliklerine gore segilir.

Is ortag1 secimi mevcut bilgi veya gecmis isbirligi tecriibesine gore segilir,
potansiyel inovasyon ortaklari listelenmistir ve diizenli olarak belirli kriterlere
gore gdzden gegirilir.

Is ortaklari, ortaklik siirecinin vizyon ve/veya stratejisine goére dnceden agik¢a
belirlenmis kriterlere gore yeniler arasindan ya da eski partnerler arasindan
secilebilir.

Ortaklik faaliyetleri i¢in bir partner veri tabani bulunur, burada belirli
kriterlere gore ortaklar degerlendirilir. Ayrica, potansiyel partnerleri tespit
etmek icin ekosistem ici ve dist ag yapilar siirekli olarak taranir. Is birligi
sonunda is ortag1 degerlendirilir ve bu degerlendirme kayit altina alinir.

9. Isbirligi faaliyetlerinizin cesitliligi ve yogunlugu hakkinda ne diisiiniiyor
musunuz? Bu is birliklerinin etkinligi hakkinda ¢aliymalar yapiliyor mu?
Liitfen asagidakilerden yalnizca birini segin:

1-

2-

Sirketimizde is birliklerine sadece operasyonel amaglar i¢in girisilir ve idame
ettirilir. Kurum dis1 partnerler ile inovasyon amagh igbirliklerine girisilmez.
Mevcut operasyonel is birlikleri inovasyon faaliyetleri i¢in diizensiz olarak
kullanilir. Sadece birkag is birligi vardir ve bunlarin kapsami dardir. Bu is
birliklerinin etkinligi 6l¢iilmez.

Mevcut inovasyon is birlikleri resmi, diisiik yogunluklu ve kisa siirelidir. Is
birliginin etkinligi bazen olg¢iiliir.
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4-

Inovasyon amaciyla yapilan oldukca cesitli is birligi iliskileri mevcuttur ve
bunlardan fayda saglanmaktadir. inovasyon is birliklerinde, yogunluk,
odaklanma ve degerlendirme bulunur. Uriin yasam déngiisiiniin cesitli
asamalarinda bu is birliklerine rastlanir (tasarimdan, satis sonrasina) ve etkin
is birliginin ne demek oldugu dnceden tanimlanmastir.

Is birlikleri inovasyon faaliyetlerinin rutin bir ¢esidi olarak goriiliir. Tiim
deger zinciri boyunca goriiliir. Is birliklerinin etkinligi yonetim ve/veya
inovasyon profesyonelleri tarafindan beklenen c¢iktilar  6zelinde
degerlendirilir. Is ortaklarinin memnuniyetleri izlenir ve is birliginin
etkinligini artirmak i¢in 6nlemler alinir.

10. Kurum cahsanlarimiz kurum icindeki diger is birimleri ile ne siklikla ve ne
tiir isbirligi projeleri yaparlar?
Liitfen asagidakilerden yalnizca birini segin:

1-
2-

3.

Birimler arasi is birlikleri zayiftir, birimler arasi bilgi paylasimi zayiftir.

2- Sirketimizde kurum i¢i inovasyon is birlikleri mevcuttur. Ancak, bu is
birliklerinde ortak degerler ve birlikte caligma kiiltiirii gelismemistir.

Birimler arasi is birlikleri kurum tarafindan tesvik edilir ve farkli altyapidaki
inovasyon takimlarinca yapilir. Bu takimlar ortak bir calisma kiiltliri
olusturmak icin heveslidir.

Kurum i¢inde ¢esitli ve uzun stireli is birligi faaliyetleri mevcuttur. Calisanlar
birimler arasi is birligi yetenekleri konusunda egiten programlar mevcuttur.
Her seviyeden is arkadaslari resmi rol ve gérev tanimlar1 disinda etkilesime
girmeye hazirdir.

Calisanlar farkli arkaplanlardan gelen is arkadaslari ile calismak i¢in yetkindir
ve iy birligi proaktif olarak aranir ve bundan faydalanilir. Inovasyon
projelerinde karar verme siireci paylasilan degerler ve kurumsal normlar
cercevesinde yonetilir.

Bilgi Zinciri

11. Sirketiniz digsal bilgiyi 6ziimseme ve bunu i¢ bilgi ile birlestirme kapasitesine
sahip mi?
Liitfen asagidakilerden yalnizca birini segin:

1-

2-

3-

Calisanlar ve yoneticiler degerli digsal bilgiyi fark etmez veya buna ilgi
duymazlar.

Calisanlar ve yoneticiler degerli digsal bilgiyi fark ederler. Degerli digsal
bilgiyi saptamak i¢in sektor toplantilarina katilir, bilimsel ¢caligmalar, lisanslar
ve patentleri tararlar.

Yoneticiler ve ¢aliganlar digsal bilgiyi egitimler, gbzlemler ve pratikler yaparak
ogrenmeye ve i¢sellestirmeye isteklidir.
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4-

Yonetici ve ¢alisanlar digsal bilgiyi 6grenmek i¢in yetkindir. Bu bilgi
sitketimizin Ar-Ge kapasitesi ile kurum igine transfer edilebilir. Bilginin
transferi yeni bilgiyi siizerek, yorumlayarak, eskinin {izerine ekleyerek veya
var olan bilgi ile inovatif bir sekilde birlestirerek yapilir.

Firma yeni bilgiyi operasyonlarina ve siireglerine eklemesinin yani sira bu bilgi
ile yeni operasyonlar, yetkinlikler, rutinler, iirlinler ve kurumsal yapilar elde
eder. Digsal bilgi boylece 6ziimsenmis ve bundan fayda tiretilmis olur.

12. Yeni teknolojileri nasil benimsiyorsunuz ve sirket icinde yayilimini nasil
saghyorsunuz? Miad1 dolmus eski teknolojilerden nasil vazgeciyorsunuz?
Liitfen asagidakilerden yalnizca birini segin:

1-

Yeni teknoloji kazanimi (patentler, teknoloji transferi ve tersine miithendislik
vb. gontemlerle) sirketin ilgi alaninda degildir. Yahut, yeni ileri teknolojilerin
kazanimina veya dijitallesmeye karsi bir direng bulunmaktadir.

Yeni teknoloji kazanimi diizensiz pratikler ile yapilmaktadir, sorumlular ve
siire¢ agik degildir. Bu konudaki is giicli egitimi yetersizdir. Fikri miilkiyet
haklar1 korunmaz.

Yeni teknoloji kazanimi birimler tarafindan 6nceden tanimlanmais stiregler ile
yapilir veya siire¢ teknoloji kazanimi esnasinda tasarlanir. Diger yandan,
birimler eski teknolojileri degerlendirir ve bunlarin sirkette kullaniminin
devam edip etmeyecegine karar verir. Calisanlar yeni teknolojiler hakkinda
egitilir. Fikri miilkiyet haklar1 temel seviyede korunur.

Yeni teknoloji kazanimi, stratejik plan, teknoloji yol haritast vb. kurumsal bir
ara¢ cergevesinde birimler ve merkezi bir yap1 tarafindan takip edilir.
Kazanimin tamamlanmasini 6l¢en metrikler vardir. Yazili bir fikri miilkiyet
haklari stratejisi mevcuttur. Yeni teknolojinin her seviyede yayginlagsmasi igin
egitim programlar1 ve entegrasyon faaliyetleri stirdiiriiliir.

Yeni teknolojiler periyodik olarak takip edilir ve kurumsal etkileri 6l¢iiliir. Bir
plan dahilinde ve kurumsal bazda eski teknolojilerden ¢ikip ¢ikilmayacagina
karar wverilir. Calisanlara yeni teknolojiye adapte olmak icin gereken
yetkinlikler kazandirilir. Tedarik¢iler yeni teknolojinin ve kendilerine
etkilerinin farkindadirlar.

13. Uriinleriniz veya yenilikleriniz yeni bélgelere ve bilgi aglarina ne dlciide niifuz
ediyor?
Liitfen asagidakilerden yalnizca birini secin:

1-

2.

Sirketin ¢evresinde sirketin niifuz edebilecegi yerel bilgi akis mekanizmalari
yoktur. Bilginin (iirlin veya yenilik) niifuz edebilecegi havacilik ekosistemi
olgunlagsmamuistir.

Calisanlar ve/veya organizasyon, bolge i¢i ve/veya sektor i¢i bilgi aglarinin bir
parcasidir. Diger bolgeler ve sektorlerle herhangi bir baglantisi yoktur.
Kisilerarasi bilgi aglar1 zayiftir.
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3.

Calisanlar ve sirket, sektor i¢i ve bolge i¢i aglarin yani sira diger sektorler ve
bolgelerdeki bilgi aglarinda da faaliyet gdstermektedir. Bilgi/lirtin yayilimi
kontrol edilmiyor ve/veya degerlendirilmiyor. Kisileraras1 bilgi aglar
mevcuttur.

4- Calisanlar ve sirket diizenli olarak kurum i¢i ve kurum dis1 bilgi aglarina
dahil olurlar ve araglar (raporlar, patentler, konferanslar, toplantilar,
arastirmalar) araciligiyla bilgi akis1 saglanir. Sirketin, sirket genelinde bilgi
akisini saglamak icin bir plani ve rutini vardir. Calisanlar bu bilgilere erismek
ve bilgi akislarindan 6grenmek i¢in gereken kaynaklara sahiptir.

Sirketteki bilgi akis1 iki yonliidiir: sirkete digsal bilgi aglarindan bilgi girisi ve
sirketten digartya bilgi ¢ikisi. Sirketin, kurum igi bilginin sirket disina nasil ve
ne Olclide acilacagina dair bir plani vardir.

Dijital Olgunluk

14. Sirketinizde, fikir iiretimini ve bilgi paylasimim1 desteklemek icin dijital
araclar ne olciide kullanilmaktadir?
Liitfen asagidakilerden yalnizca birini se¢in:

1-

2-

Sirketimizde fikir tiretimini ve bilgi paylasimini desteklemek i¢in kullanilan
dijital araglar bulunmamaktadir.

Sirketimizde fikir tiretimini ve bilgi paylasimini birim bazli miimkiin kilan
dijital araglar vardir. Ancak, is birlikleri ve projeler dijital olarak takip
edilmezler.

Kurum i¢inde birim bazl fikir iiretimi, paylasimi ve is birlikleri siiresince tim
caligsanlarin erisebilir oldugu dijital araglar mevcuttur. Kurum dis1 partnerlerle
bu isler kismen dijital olarak yiiriitiiliir.

Dijital araglar tiim kurumda erisilebilirdir ve bu aracglar birbiri ile uyumludur.
Gerektigi zaman ve tiim kademeler icin fikir iiretiminden bilgi izlemeye ve
projelerin bitimine kadar bu arag¢larin birbirine entegrasyonu miimkiindiir.
Bilgi tiretimi, paylasimi ve is birlikleri i¢in kullanilan dijital ara¢lar diger dijital
sistemlere baghdir ve bu sayede kurum, siire¢ ve lriinlerdeki gelisme ve
degisiklikler i¢in girdi temin ederler.

15. Uretim ve kurumsal operasyonlariniz ne olciide dijital?
Liitfen asagidakilerden yalnizca birini segin:

1-
2-

3-

Sistemler entegre degildir ve bazi sistemler otomatik degildir.

Uretim operasyonlarinda ve hizmetlerde kullanilan bazi OT (Fiziksel
cithazlarin nasil calistigini izleyen ve kontrol eden donanim ve yazilim
teknolojileri) ve BT (Veri veya bilgi depolamak, almak, iletmek, calismak ve
islemek i¢in kullanilan teknolojiler) sistemleri entegre edilmistir.

Uretim ve kurum diizeyindeki tim OT ve BT sistemleri otomatik aglara
entegre edilmistir. Veri aligverisi miimkiindiir, ancak veri analizi ve karar
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verme miimkiin degildir. Sistemler arasindaki letisim daha iyidir, ancak
kaynak planlamasi1 ve operasyonel talepler dijital olarak yonetilmez.

Uretim ve kurum diizeyindeki OT ve BT sistemleri, sorunsuz veri alisverisi ve
analizi yapabilir. Sistemler arasinda iyi iletisim, esneklik ve operasyonel
verimlilik vardir. Calisanlar kaynak kullanilabilirligi, operasyonel talepler
veya iriindeki herhangi bir degisiklige karar verirken bu analizlerden
faydalanabilirler.

Uretim ve kurum diizeyindeki OT ve BT sistemleri, sorunsuz veri alisverisi,
analizi ve karar vermeye olanak taniyan otomatik, birlikte ¢alisabilir ve esnek
aglara entegre edilmistir. Sistemler arasinda 1iyi iletisim, esneklik ve
operasyonel verimlilik vardir. Bu sayede kaynak kullanilabilirligi, operasyonel
talepler veya tirtindeki herhangi bir degisiklige daha hizli ve daha uyumlu yanit
vermek miimkiindiir.

16. Dijital teknolojiler tedarik zincirine ne ol¢iide entegre edilmistir?
Liitfen asagidakilerden yalnizca birini se¢in:

1-

Tedarik zinciri operasyonlarinda 14.0 teknolojilerinin bilgi ve uygulama
eksikligi, 14.0 kavramlarini benimsemek i¢in bazi miinferit ¢cabalar mevcut
olabilir. Zaman zaman organizasyonda tedarik zinciri trendlerini benimsemeye
yonelik iyilestirmeler ortaya ¢ikmaktadir. Tedarik zinciri operasyonlarina yeni
teknolojilerin dahil edilmesinin reddedilmesi s6z konusu olabilir.

Sirketimiz, 14.0  teknolojilerinin ve tedarik zinciri trendlerinin
benimsenmesinin dneminin farkindadir. Cesitli 14.0 teknolojileri, bir TZ
trendini benimsemeyi amaglayan siire¢ iyilestirmeye dahil edilmistir. Bununla
birlikte, bu teknolojiler ve ¢evredeki sistemler hala izole edilmis veya kismen
entegre edilmistir.

14.0 konseptleri ve teknolojileri, SC ile birlikte stirekli olarak iyilestirme
projelerine dahil edilir. Piyasadaki belirsiz davranislarla yiizlesmek i¢in
stireclerdeki degisiklikler caligma kiiltiiriiniin bir parcasidir. Sistemlerin ve 14.0
teknolojilerinin ilk entegrasyonlari devam ediyor ve asir1 analizler devam
ediyor.

14.0 konseptleri ve teknolojileri, SC ile birlikte siirekli olarak iyilestirme
projelerine dahil edilir. Piyasadaki belirsiz davranislarla yiizlesmek ig¢in
stireclerdeki degisiklikler ¢caligma kiiltiiriiniin bir par¢asidir. Sistemlerin ve 14.0
teknolojilerinin ilk entegrasyonlari devam ediyor ve asir1 analizler devam
ediyor.

Isletme tarafindan gelistirilen dijital trendlere dayali bir SC 6grenme ve
gelistirme  kiiltliri  vardir. Organizasyon, ¢alisanlarinin  tedarik¢ilerin
siireclerini  gelistirmekle gorevlendirilmesi icin bir Olgiit haline gelir.
Organizasyon, 14.0 konseptlerinin gelistirilmesine degerli bilgiler katiyor ve
girisimin evriminde aktif bir aktor haline geliyor.
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Acik Inovasyon Politika Onerisi

Acik inovasyon, yeni teknolojilerin gelistirilmesi i¢in i¢ ve dig fikirlerin yan1 sira
pazara giden i¢ ve dig yollar1 birlestirmeyi 6neren ve bu yolla firma sinirlarinin
kontrollii bir sekilde bilgiye gegirgen hale geldigi bir inovasyon modelidir.

Politika yapma yetkisi sizde olsaydi, Tiirkiye'de havacilik sektoriiniin acik
inovasyon olgunlugunu artirmak icin neler yapardimz?

Anket burada sona ermistir. Katiliminiz ve zamaniniz i¢in tesekkiirler.

English Version

Dear Participant,

This survey has been prepared as part of my doctoral research conducted at the Middle
East Technical University Department of Science and Technology Policy Studies,
aimed at measuring the "Open Innovation Maturity of the Turkish Aerospace and
Defense Industry." You can access the research permission I obtained from the
university's ethics committee via the link.

In this thesis, the company name and all personal and corporate information of the
survey participants will be kept confidential.

For any questions or comments, you can contact me via email at ........ and by phone

at ... .

The term innovation in this survey encompasses all R&D, product development, and
other innovation activities.

Open innovation is a model of innovation that values collaboration and is open to
external developments rather than relying solely on internal resources for R&D and
product development, allowing controlled information transfer across company
boundaries.

Below, there are 5 main dimensions and 16 sub-dimensions related to open innovation
parameters. In each question, the lowest maturity level is set at 1 and the highest
maturity level at 5. You are expected to mark the option that you believe is most
appropriate, considering your company. It is important to evaluate based on your
company's current situation when marking.

The final section of the survey contains an open-ended question where you can specify
your policy suggestions/views to enhance open innovation maturity. Filling out this
section will contribute to the development of our ecosystem.

The survey is expected to take a total of 10-15 minutes.

Participant Information
What is the name of your company? (This information is only for recording
participating companies and will not be used in the thesis content)
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Your Position: ......

(General Manager, Deputy General Manager, Director, Chairman, Manager, Chief,
Lead Engineer, Executive, Engineer, Specialist, Other)

Strategy and Governance

1.

Does your company have an innovation strategy and/or vision?

Please select only one of the following:

6-

1-
2-

3-

There is no well-defined innovation vision or strategy established.

An innovation plan exists, but it is largely limited and/or primarily oriented
toward short-term objectives.

A long-term innovation vision, mission, and strategy are established and
thoroughly documented, with clearly defined strategic focus areas.

A strategic plan for innovation exists, is well-documented, emphasizes long-
term objectives, and is integrated into the organizational strategy. It is
converted into actionable goals and key performance indicators (KPIs).

There is a clear and actionable long-term innovation strategy in place, which
is continually evolving based on the latest trend insights and adaptations to the
organizational strategy.

How do you encourage/support/coach your employees to try new ideas?

Do you provide them with feedback on this?
Please select only one of the following:

7-

1-

2-

Leadership discourages innovation activities. There is a management
resistance towards innovation activities.

Leadership supports innovation initiatives, and occasionally, the organization
presents innovation success to employees.

Managers are trained to encourage employees to innovate. The organization
frequently identifies key innovation success stories and disseminates them
among employees.

Organized inspiration programs are put in place to foster innovation. Leaders
and team members actively encourage innovation initiatives across all levels.
The results of inspiration programs are measured, assessed, and continuously
enhanced. Employees at all levels consistently motivate and encourage one
another to innovate in a systematic manner. Flagship projects are disseminated
throughout the organization.

How is innovation governance* conducted in your company?

*Innovation governance is the framework of policies, procedures, decision-making
authority, and accountability mechanisms implemented to ensure that innovation
efforts align with the company’s overall business strategy.

Please select only one of the following:
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Responsibilities for innovation are not formally defined. Employees assume (if
any) responsibility for innovation activities on an ad-hoc basis.

Innovation results are measured and assessed when a project team or employee
takes the initiative to do so.

It is clear how innovation activities are organized and who is functionally
responsible for each innovation activity. This is reflected in the organizational
structure and processes.

A clear structure for innovation exists, in which centralized and decentralized
autonomy in decision-making is defined. The innovation structure
encompasses functional and financial responsibilities and authorities and is
integrated and aligned with the overall organizational structure and primary
processes.

A clear structure (and agile in case) of authorities and responsibilities and for
innovation activities have been defined. This governance system is integrated
and aligned with the organizational structure and processes and is continuously
being developed. Project teams are empowered to make decisions
autonomously.

Innovation Culture

8-

Are there procedures, processes, and unwritten rules for innovative

activities in your company, and how are they created?
Please select only one of the following:

1-
2-

There is no clearly defined innovation process established.

Innovation is primarily regarded as a component of the R&D process. An
explicit innovation process may be partially outlined and documented;
however, the stages of decision-making and criteria are not clearly defined.
The innovation process is clearly defined and documented, featuring well-
established decision points and criteria for each stage of the process.

Different but aligned processes for different types of innovation are defined,
including stages and criteria, is clearly established, documented, and applied
in practice. These innovation processes are carried out effectively and are
smoothly integrated with other organizational processes.

Processes are created for various types of innovation, ensuring agility and
alignment with other organizational processes. Proficient execution of these
processes both proficiently and efficiently. An after-launch process is
established to redesign organizational processes, facilitating the integration of
the innovation into the organization. The design, efficiency, and execution of
these innovation processes are continually assessed and enhanced.
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9- Is taking risks acceptable in your company, and are both the successes and
failures of innovation recognized and tolerated?
Please select only one of the following:

1- Failure in innovation activities is met with strict penalties, including employee
layoffs, which discourages others from pursuing innovation efforts.

2- Failure in an innovation project results in a loss of reputation for the employees
involved in that project.

3- Employees involved in innovation failures are not penalized or blamed for
those failures. There is an awareness of lessons learned. Risk taking is neither
welcomed nor punished.

4- Employees who have the courage to innovate are consistently recognized and
respected, regardless of the results. They openly discuss failures and share their
learning experiences.

5- Both failures and successes are documented at the company level using
organizational tools and are regularly communicated to employees through
meetings, documents, and other channels.

6- Do you have an award policy for innovation? Who is this award given to;
employees, suppliers, external stakeholders, and partners?
Please select only one of the following:

1- There are no incentives for innovative activities.

2- Innovations are encouraged via monetary incentives on an irregular basis and
without pre-defined criteria.

3- Employees are given incentives periodically according to a procedure based on
a monetary basis. Assessments are made by specialists from or outside the
company.

4- The incentives are not only monetary but also promotional, working benefits
etc. For employees. Targets are set for incentives. Competitions or idea
markets are present for outsiders to engage in company innovation activities.

5- Incentives are not only monetary but also, promotional and entrepreneurial
such as, permission and capital for establishing a spin-off company. Targets
are clear for everyone and screened and modified according to company needs.

7- Do vyou allocate time and budget for innovation activities?
Please select only one of the following:
1- No budget or time is designated for innovation activities, compelling
employees to rely on their own resources to innovate.
2- Innovation activities receive time and budget on an irregular basis, provided
that operational activities remain the priority. Employees conduct innovation
activities mostly within their daily tasks.
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3- Employees are motivated to innovate by having a procedure in place that
allows them to access time and budget for their initiatives.

4- The proportion of the innovation budget relative to the overall organizational
budget is well-defined. Employees are actively encouraged to utilize the
procedure for accessing time and budget allocations.

5- Employees have access to separate time apart from their daily tasks (e.g., a
specified number of hours per week to work on their own projects) and budget
for innovation. A clear and flexible budget balanced with the overall
organizational budget, is allocated for each type of innovation.

Partnership Capacity

8. What do you consider when selecting a partner (business partner) for
collaboration? (Work culture, competence, geographical proximity, past
experiences, etc.

Please select only one of the following:

1- The partners are not selected with a pre-decided process. Mostly consequences
or acquaintances cause partnerships.

2- Partners are chosen based on affection, familiarity, and past collaborations.

3- Partner selection is based on existing knowledge of partners or experience
within the network. Potential innovation partners are continuously evaluated
and intentionally chosen for collaboration.

4- Partners can be selected from new ones as well as previous ones, based on
vision and strategy of the partnership process.

5- There is a partner database for partnership activities, these partners are assessed
with certain criteria.  Also, inter-network linkages are established and
employed to find new potential partners from in and out of the ecosystem.

9. What do you think about the diversity and intensity of your collaboration
activities? Are there studies conducted on the effectiveness of these
collaborations?

Please select only one of the following:

1- The organization does not participate in any formal collaboration with external
partners for innovation. Partner relationships are established and maintained
only for operational reasons.

2- Current operational partnerships are infrequently utilized for innovation
activities. There are only a few partnerships, and their scope is limited. The
effectiveness of these partnerships is not evaluated.

3- Current innovation partnerships are formal, low intense, short. Effectiveness is
monitored in some partnerships.

4- A wide variety of external partner relationships for innovation purposes is
established and utilized. There is intensity, focus, and evaluation in innovation
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10.

partnerships. These partnerships occur at various stages of the product life
cycle (from design to final product) with clearly defined expectations.
Partnerships are viewed as a routine type of innovative activity. There are
partnerships among all value chain. Effectiveness is evaluated default by
management and/or innovation professionals in terms of expected outputs.
Satisfaction of partners monitored and actions taken to improve the
effectiveness of partnership.

How often do your organization's employees engage in collaboration

projects with other business units within the organization, and what types of
projects are they?
Please select only one of the following:

1-

2-

Cross functional collaboration is weak or absent. Knowledge sharing between
cross functional teams is weak and met with resistance.

Innovation is sometimes carried out in cross-functional teams; however, the
majority of innovation activities are conducted based on the shared values and
norms of the current team or business unit.

The organization promotes cross-functional collaboration by forming
innovation teams with diverse backgrounds.

There is a willingness to engage with all types of colleagues beyond formal
roles and task descriptions. Training programs are established to equip
employees with cross-functional, agile collaboration skills.

Decision-making in collaborative innovation projects is guided by the
organization's strategies, common values and norms. Employees are agile and
skilled at collaborating with colleagues from diverse backgrounds, and
collaboration is actively pursued and utilized.

Knowledge Chain

11.

Does your company have the capacity to absorb external information
and integrate it with internal knowledge?

Please select only one of the following:

1-

2-

The employees / managers cannot recognize or are not interested in valuable
external knowledge.

Employees/ managers are aware of the valuable external knowledge. They
engage in sectoral meetings, monitor scientific studies and track patents
licenses etc. to determine external knowledge.

Managers and employees can and willing to learn and assimilate external
knowledge by trainings, observation and practices.

External knowledge can be transformed for the sake of company via R&D
activities. The firm is capable of transferring knowledge by enhancing and
refining its internal routines that enable the integration and combination of
prior knowledge with newly acquired or assimilated information.
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Transformation can be achieved by either adding or removing knowledge, or

by reinterpreting and amalgamating existing knowledge in a novel and
innovative way.

5- The company possesses the capacity to integrate acquired, assimilated, and
transformed knowledge into its operations and routines. This capability not

only allows for the refinement, enhancement, and expansion of existing

processes, competencies, and knowledge but also facilitates the creation of new

operations, competencies, routines, organizational structures, as well as

innovative products and services.

12. How do you adopt new technologies, and how do you ensure their diffusion
within the company? How do you phase outdated technologies?
Please select only one of the following:

1-

Adoption of new technologies (via patents, tech. transfer, reverse
engineering etc.) are not on the scope of interest. There may be
opposition to the adoption of advanced technologies and digitalization,
a lack of employee training, insufficient processes, failure to adhere to
technological standards and protect intellectual property rights, and a
lack of digital and personalized tools.

Adoption is done via irregular practices; the responsibility and process
are not clear.

Adoption of new technologies is pursued by departments via pre-
defined processes. Or processes are designed during adoption. Besides,
the old, replaced tech. (if any) is assessed and decided to be left or
stayed. Employees are trained.

Adoption of new technologies is pursued via departments and through
a central companywide tool like strategic plan or technology road map
etc. There are performance metrics measuring the completion of
adoption. There is a written IPRs strategy.

The new technologies are screened periodically and effects on the
company are monitored. Besides, the old replaced tech. (if any) is
assessed and decided to be left or stayed based on a plan. Employees
are trained regularly in new techs. The suppliers are aware of the new
techs and their effects on them.

13. Towhatextent do your products or innovations penetrate new regions and

information

networks?

Please select only one of the following:
1- There are no local knowledge flows around the company in which the company
can penetrate. The A&D ecosystem in which the knowledge (product or
innovation) can penetrate is immature.
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Employees and/or organization are a part of intraregional and/or intrasectoral
knowledge networks. There is no apparent connection with other regions and
sectors. Interpersonal knowledge networks are weak.

Employees and the company are engaged in knowledge networks in other
sectors and regions as well as intrasectoral and intraregional networks. The
knowledge/product diffusion is not controlled or under assessment.
Interpersonal networks of knowledge exist.

The knowledge networks are regularly engaged in and knowledge inflow is
enabled through tools (reports, patents, conferences, meetings, research). The
company has a plan and routine to enable inflows of knowledge throughout the
company. Employees have resources to access and learn from these inflows.
The knowledge flow is two sided: inflows and outflows of knowledge. The
company has a plan for the degree of openness of knowledge on how and to
what extent to release knowledge out of the company.

Digital Maturity

14.  To what extent are digital tools used in your company to support idea
generation and knowledge sharing?
Please select only one of the following:

1- There are no digital tools used for idea generation or sharing knowledge.

2- There are digital tools that enable idea generation and sharing knowledge on a
departmental basis. Collaborations and projects are not tracked digitally.

3- Digital tools are available to all employees during idea generation, sharing and
internal collaboration on departmental basis. Knowledge generation, sharing
and collaborations with external partners are partially digital.

4- Digital tools are available across the organization; these tools are compatible
with each other. They can be integrated when necessary and available for all
related parties from idea generation and while tracking knowledge and to the
end of projects.

5- Digital tools for knowledge generation, sharing and collaborations are

15.

connected to other digital systems so that they provide inputs for improvements
and changes in organization, processes, or products.

To what extent are your production and corporate operations digital?

Please select only one of the following:

Systems are not integrated and some systems are not automated.

Some OT and IT systems that are used in production operations as well as
services are integrated.

All OT and IT systems at the production and enterprise levels are integrated
into automated networks. While data exchange is feasible, data analysis and
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decision-making are not. Communication has improved, but resource planning
and operational demands are not managed digitally.

4- OT and IT systems at both the production and enterprise levels are integrated
into automated, interoperable, and flexible networks that facilitate seamless
data exchange, analysis, and decision-making. This integration enhances
communication, flexibility, and operational efficiency, while also enabling
quicker and more coordinated responses to changes in resource availability,
operational requirements, or product types.

5- OT and IT systems at both production and enterprise levels are unified into
automated, interoperable, and flexible networks that allow for seamless data
exchange, analysis, and decision-making. This integration will improve
communication, flexibility, and operational efficiency, thereby enabling faster
and more coordinated responses to fluctuations in resource availability,
operational demands, or product types.

16.  To what extent are digital technologies integrated into the supply chain?

Please select only one of the following:
1- Knowledge about and application of 14.0 technologies in supply chain (SC)
operations is inadequate. There may be some isolated attempts to adopt 14.0
concepts. Resistance to incorporating new technologies into supply chain
operations.
2- Some 4.0 technologies are integrated into process improvements aimed at
aligning with SC trends. The organization recognizes the importance of adopting
14.0 technologies and supply chain trends. Systems remain mostly isolated.
3- Industry 4.0 technologies are consistently incorporated into improvement
projects alongside the supply chain. Processes are being modified to address
unpredictable supplier behavior. Initial integrations of systems and Industry 4.0
technologies are currently taking place and are subject to comprehensive analysis.
4- A comprehensive vision of SC 4.0 is formulated and disseminated among all
stakeholders within the supply chain. Industry 4.0 technologies, which enable
decision-making based on real-time information and support ongoing
improvement efforts, are integrated into the supply chain framework. Additionally,
best practices pertaining to Industry 4.0 and prevailing supply chain trends are
identified and adapted to align with the organizational culture.
5- A culture of SC learning and improvement, driven by digital trends, has been
established within the enterprise. It sets a benchmark, with its employees tasked
with enhancing the processes of suppliers. The organization contributes valuable
insights to the development of 14.0 concepts and plays an active role in the
evolution of this initiative.

Open Innovation Policy Recommendation
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Open innovation is an innovation model that suggests combining internal and external
ideas, as well as internal and external pathways to market, for the development of new
technologies, thereby allowing a controlled permeability of information across
company boundaries.
If you had the authority to make policy, what would you do to increase the open
innovation maturity of the aviation sector in Turkey?

Please write your answer here:

The survey has now ended. Thank you for your participation and time.
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D. RECOMMENDATIONS OF SURVEY RESPONDENTS

Dimension

Recommendations

Strategy & Governance

Strategy/Roadmap

It is unlikely that any country has the economic, human,
informational, or time resources to simultaneously develop all
technologies in a specific field. Therefore, it is essential to assess
existing capabilities, infrastructures, and technology readiness
levels to identify technological goals and focus areas that can
elevate our country in the aviation sector. Long-term strategic
plans should be developed accordingly, and resources should be
allocated to these plans. Additionally, many companies in this
sector lack a technology management plan. A comprehensive
roadmap, technology gap analysis, and action plan for the aviation
sector are necessary.

Within companies, the awareness and maturity levels should be
measured regularly, and projects should be implemented to
enhance maturity levels.

The areas of innovation required by the aviation sector should be
defined as part of the national strategy, and a process that includes
fair and competitive environments should be established for
companies operating or wishing to operate in this sector.

I would first determine which aviation disciplines require
innovation, then clarify the topics and projects that would serve
these areas, keeping this information within the company due to
industry dynamics. [ would create subtopics that serve the relevant
main topic and start discussions with academics and potential
subcontractors.

Particularly in the fields of UAVs (Unmanned Aerial Vehicles)
and UAM (Urban Air Mobility), we should leverage our existing
know-how and momentum to produce UAVs of all sizes and
classes.

Instead of establishing small divisions for policymaking related to
the subject, I would seek external consultancy.

I would prepare a comprehensive roadmap, monitor planning and
operations aligned with this roadmap, ensure its continuous
updating, and take necessary steps for its sustainability.
Analyzing user/customer needs in parallel with technological
developments and creating innovation plans that enable the design
of new products will ensure the effective use of limited resources.
Developing work plans within the Need-Technology
Competence-Resource chain will also foster technological
excellence in a specific area and enhance global competitiveness.
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Otherwise, innovations with limited application areas will yield
limited financial returns, and resources for future projects may not
be generated.

I would define open innovation as part of corporate strategies and
create a roadmap based on feedback from trained personnel.

Governance

I would establish sector-specific technology parks focused solely
on the aviation industry, facilitating the formation of consortia
within these parks and creating incentive mechanisms for the
development of advanced technology-oriented innovative
projects. I would also assign responsibilities to the technology
park management as a supervisory body.

In collaboration with the Defense Industry Presidency, I would
implement various training programs and, if necessary, impose
sanctions to ensure that technology issues are monitored and
directed from a central structure.

Collaboration and teamwork are crucial in innovation. Therefore,
I would develop and implement a system that ensures the
participation and contribution of all stakeholders under the
coordination of a higher institution.

A center should be established where universities, startups, SMEs,
and large aviation companies can collaborate. This center would
support joint R&D projects and encourage technology transfer.
Additionally, T would seek ways to monitor the production
capacity and capabilities of the entire industry from a single
center.

A research institute could be established, composed of individuals
with extensive academic and industry experience.

I would create a centralized national innovation center across the
country. This would allow us to combine the know-how of
companies working towards the same goal, resulting in a stronger
collective knowledge base.

Under the leadership of the Defense Industry Presidency, a
separate and substantial fund should be established for the
development of critical technology components, utilizing a TRL
(Technology Readiness Level, ranging from 1 to 9) based
methodology to ensure continuous development of critical
technology processes independent of any specific project.

A dedicated unit could be established within the Defense Industry
Presidency for this purpose.

A system should be created to compile the innovation activities
and roadmaps of all companies in the aviation sector, which would
be beneficial to open this information to the sector in a controlled
manner. This would allow all needs and past efforts to be tracked
from a single pool, thereby clarifying potential collaborations.

I would establish an institute.
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Goals,
performance
management

I would make innovation activities a mandatory part of
performance evaluations.

I see this as a way to raise awareness, as innovation is often
perceived as having no commercial return in our country. By
incorporating innovation as a competitive criterion alongside
economic factors, I would ensure that it has an economic value for
companies, thus fostering awareness.

I would establish a rigorous tracking system for strategic
innovative goals, including budget management, milestones, and
stakeholder involvement, making them indispensable and non-
negotiable.

I would focus on informing employees and setting personal goals.
I would adopt a comprehensive strategy aimed at regularly
monitoring and evaluating performance.

In the second phase, I would integrate annual goals into each
department to promote ownership of innovation across the
organization.

Subsequently, I would engage everyone in the organization as
stakeholders in achieving these goals.

I would ensure that corporate objectives are more SMART
(Specific, Measurable, Achievable, Relevant, Time-bound).

I would establish metrics that can measure the effects of
innovation initiatives effectively.

Innovation
Management

I would select an innovation leader from each department.

I would establish a dedicated aviation-focused innovation team
with technical expertise, free from routine workload, and create
the company's innovative initiative plan around them.

I would set up a central project office similar to a central
engineering department. This project team would collaborate with
personnel from relevant departments to conduct innovation
activities without disrupting operations, integrating systems
progressively from simple to complex.

Since operational activities are always a priority, I would
distribute employees who work specifically on innovation within
the company, allowing concrete goals to be developed for the
innovation activities of each department through these
individuals.

Innovation Culture

Communication

Increasing communication is the foremost issue. Creating
environments where ideas can be expressed freely and turned into
action is considered one of the most important criteria.

I do not believe open innovation can succeed without employees
going into the field. For example, I think it is not beneficial to call
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for external ideas while sitting at a desk. Therefore, it is crucial for
all stakeholders to be "open" to each other and to understand one
another correctly for open innovation to succeed. Achieving a
shared vision is very important for the success of open innovation
efforts.

Increasing communication between institutions.

Contests

I would increase the variety of entrepreneurship-based
competitions and incentives.

Open innovation competitions could be organized, and the ideas
generated from these could be turned into projects and announced
across Turkiye, paving the way for new ideas.

I would organize multiple groups to compete on the same topic
within the framework of short-term projects using an expanded
project structure. I would announce the results and identify the
innovations that emerge. From there, I would select and fund
technologies that would be directed to further phases.

Entrepreneurship/
intrapreneurship

I would direct towards spin-off and spin-out ventures.

An infrastructure could be established to provide work if company
employees start their own businesses.

Encouraging intrapreneurship and building an attraction center.

I would encourage employees of large companies to start their own
firms.

Incentives

Government incentives should be provided in relevant areas.
Reducing procedures in innovation-related work and R&D
activities is encouraging.

Training, guidance, and support should be provided and increased
to enhance the innovation capabilities of small and medium-sized
enterprises.

Incentives can be provided to companies for innovation.
Increasing R&D incentives.

Concrete steps are being taken in our country regarding open
innovation in the aviation and aerospace sector. I see the
establishment of the Ankara Space and Aviation Specialized
Organized Industrial Zone next to the TUSAS campus as one
example of this. To increase information exchange among
stakeholders in the sector, our Defense Industry Presidency is also
conducting competency analyses and taxonomy studies. We know
that policies encouraging open innovation are implemented in
defense industry foundation companies, and many activities such
as supporting startups and organizing projects/competitions with
undergraduate and graduate students are being conducted. In
addition, to promote the widespread adoption of open innovation
and ensure it is embraced by employees at all levels, government
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incentives on the subject can be increased, and events can be
organized to share success stories.

Considering the difficulties of conducting open innovation
processes in the defense sector, efforts and support for civil
aviation applications should be increased.

An additional incentive package for R&D in companies would be
appropriate to systematically use part of their income for
developing innovation processes beyond the topics mentioned
above.

The visibility of innovative activities within and outside the
company should be ensured, and their benefits/harms should be
evaluated and rewarded.

"This is a critical question. I would determine the awards for
employees in a way that prevents them from shirking innovation
responsibilities, thus increasing motivation. This could be beyond
monetary rewards, such as a family outing, a meal at a partnered
restaurant for the weekend, or possibly healthcare benefits.
Incentive and financing models.

The reward system should be established as a starting point.

Innovation
Culture

Before policymaking, raising awareness within organizations and
internalizing the topic could be a meaningful step.

I believe that the lack of a strong corporate culture in companies
is one of the biggest obstacles to these efforts.

I would conduct necessary activities to inform about open
innovation, explain its importance, and initiate pilot activities with
a selected company. I would expect other firms to adopt the
resulting model.

Change is a process that requires time and patience. First, I would
ensure the establishment of an innovation culture.

I would organize periodic brainstorming meetings to spread the
innovation process among all employees according to the goals
and requirements of the aviation sector.

When considering innovation as creativity, it is present in every
product and every stage of our processes, although this awareness
may not be consciously recognized. This is largely due to our need
as an R&D-intensive company. Most questions have been
answered in this context.

Time and Budget

Such activities and similar ones also require budget allocation and
monitoring.

I would establish a corporate structure, like an academy, within a
central framework where creative individuals from other
structures could work part-time one day a week, along with a
designated budget.
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I would allocate funds from non-value-added processes to
increase innovation maturity.

I would create projects to generate resources and provide tax
advantages for companies that innovate and collaborate.

Outside of the business-focused calendar, I would ensure that
employees have opportunities for non-work time to encourage
innovative proposals and increase research.

I would set specific time intervals for employees to spend on
research and innovation in their fields.
Budgeting for innovation projects.

After a certain point, funding innovation becomes very difficult
for companies. The government should increase its funding and
support.

Partnership Capacity

Partnership
Capacity

If I had authority, [ would ensure that the culture of joint work and
production is embraced by the industry through various incentives
and obligations.

It is proposed that bidirectional open innovation activities be
structured in a way that encourages mutually beneficial
collaborations among stakeholders, allowing organic stakeholders
to create new resources and innovations through information flow.
It is suggested to create an R&D Innovation Model that includes
co-financing and task distribution, ensuring the fair distribution of
intellectual property rights.

It is recommended to increase the number of companies with
flexible structures that have the authority to carry out guided
projects in partnership with the private sector.

I would create a pool consisting of major firms and suppliers
within the sector, bringing companies together based on their
needs to create collaborations at the level of expertise, thus
forming a more inclusive sector. Additionally, by researching
internal and external markets and investing more in SMEs and
startups, I would facilitate the development of the sector and its
stakeholders. Since innovation cannot go beyond being an idea if
it is not commercialized, I would also seek global collaborations
for these innovative developments to capture market share in the
global sector.

SMEs are inherently more focused on innovation, but their
communication and contact with the needs authorities are low.
Therefore, they have a greater need for collaborations.
Collaboration and teamwork are very important in innovation. For
this reason, I would develop and implement a system that ensures
the participation and contribution of all stakeholders under the
coordination of a higher institution.
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Open innovation-focused clusters should be established, similar to
what global players like Airbus and Boeing do. Companies like
TUSAS, ASELSAN, and ROKETSAN, as well as startups and
academic institutions, should be brought together in these clusters.
Universities should offer courses on open innovation, joint
development, and technology sharing. Additionally, joint R&D
efforts with industry should be encouraged.

To increase innovation in the aviation sector, international
collaborations and global networks should be established. This
will be important for Tiirkiye to gain a foothold in foreign markets,
access new technologies, and develop the sector.

With these strategies, Tiirkiye's aviation sector can reach a more
mature level in open innovation and become a strong player in
global competition.

I would establish Innovation and Procurement units that maintain
direct and continuous contact with the technology transfer units of
universities and techno parks.

Technology consortiums could be formed with companies and
R&D centers from leading countries in the aviation sector.

The biggest obstacle to innovation in Tiirkiye is that companies
cannot come together to carry out joint projects. Since everyone
strives to handle everything within their own structure, the
knowledge accumulated by companies that can do these tasks with
much more advanced tools and methods remains unused. There is
no healthy inventory of capabilities across the country, so no one
is aware of each other, and the efforts of companies eventually
become insufficient, leading to incomplete projects and a lack of
success on the path to innovation. I believe that the weak or
nonexistent corporate cultures of companies are one of the biggest
barriers to these efforts. I think it is necessary to address these
problems and, if necessary, form consortiums and collaboration
initiatives led by official institutions.

Large companies can constructively enhance open innovation
criteria by clearly determining their business development and
needs within their budgetary capabilities and collaborating with
smaller firms on new technological requests or areas that need
development. In this context, both small firms can achieve
technology acquisition through open innovation, and large firms
can save time and reach new technologies more quickly.

I would invest more in innovation, not only for our own company
but also for the innovation policies of our suppliers (sub-
industries), showing a tendency towards external stakeholders and
collaborating with them. I would create a policy to seize
opportunities and preempt threats.
I developed incentive policies for companies to carry out open
innovation activities with universities and techno park firms.
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The integration of R&D units into agreements made within the
framework  of inter-company and  university-industry
collaboration will increase open innovation maturity.
I would monitor relevant activities only within the scope of
research and development, distribute them to universities and
potential subcontractors, and supervise their progress at certain
intervals. I would continue with those who succeed and part ways
with firms or universities that do not produce results. I would
collect outputs from successful firms or universities, expect the
team responsible for the main topic within the company to
integrate inputs from different sources, and aim for the desired
outcome. If the result is positive, I would have them plan
integration according to the project timeline. In this way, I would
bring external knowledge and technological developments inside
without releasing critical data.

The sector remains limited as we only talk about military aviation
in Tiirkiye. To engage in open innovation, we need to interact with
entities outside the defense industry.
When adapting to a new technology, rather than opening a
relevant department, I would pursue technology partnerships,
company acquisitions, or mergers. Instead of each team
establishing its own Al team, I would form partnerships with an
Al firm to stay focused on the aviation aspect.
To develop open innovation in Tiirkiye's aviation sector, I would
focus on creating collaboration-oriented ecosystems and
strengthening international partnerships.

Similar companies could be brought together to organize
workshops, promoting the dissemination of national knowledge.
To effectively manage such a process, it is essential to be a
company that attracts ideas, technology, and development
potential in the defense industry. Since this interaction will
involve reciprocity, it is necessary to be in a position where
something can be gained by ensuring that something is also taken
from oneself. This way, an innovation model with controlled
permeability created on the paths to market can lead to a process
where every partner benefit.

I would establish a strong collaboration platform among
universities, research centers, and companies in the aviation
sector. This platform would encourage the sharing of necessary
information and resources for open innovation.

I would make strategic agreements to develop joint projects with
institutions like the European Union and NASA.

Platforms should be established for university partnerships, where
processes and budget operations can progress more efficiently,
accelerating the new technology development process.

Increasing Intense Communication and Collaboration

228




In the rapidly evolving fields of aviation and space, it is necessary
to increase pre-competitive collaborations and prepare
stakeholders for coordination under the role of platform producer.
Stakeholders in the sector are currently focused on project-based
work; instead, they should focus on capability acquisition and
expertise development to become global players while addressing
national needs, thus enabling the development of a sustainable
industry. R&D projects and support can be used as instruments to
promote and disseminate collaborations rather than as financial
resources.

Innovation topics related to goods or services in aviation should
be tracked according to the types of aircraft produced and shared
with stakeholders as needed, requesting contributions.

Budgets that can be allocated to SMEs can be given to
departments. With these budgets, tasks that cannot be prioritized
or executed within the company can be accomplished.

I would show clear goals to our industry for localization.

Close collaboration with universities should be particularly
supported.

I would recommend defining a large organization and resources
within a massive plan, primarily focusing on transparency,
traceability, and accountability, and establishing partnerships with
leading foreign firms in the sector up to a certain stage.
Clustering and collaboration programs, international cooperation
I would establish smaller subsidiary companies that can
collaborate with institutes and are not focused on production or
products, contributing annually from the R&D share to ensure the
research of new technologies and bring topics to the designated
technology readiness levels.

Our company tries to conduct open innovation activities,
especially in collaboration with universities. Additionally,
partnerships are being made with specialized firms to produce
products suitable for aviation needs. Increasing and spreading
these collaborations would be beneficial.

I would ensure that personnel sent by our company work with
them for an extended period (6 months/1 year).

Knowledge Chain

Adoption of new
techs

I would advocate for the opening of products and services that are
planned to be phased out to external entities. This could involve
making ownership rights, such as patents or utility models, public.
Processes could be defined for developing technologies related to
these products and services through ideathons, hackathons, or
open calls, facilitating the collection of product development
proposals based on new technologies within the organization. A
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strategy would be followed to at least allow incremental
innovation proposals.

In this direction, products could be distributed to firms, enabling
them to specialize in certain areas.

I would prioritize the development of new technologies.

Benchmark/Best
practices

I would understand and implement practices from developed
countries in this area.

I would analyze challenging competitors that I could benchmark
against, avoiding unnecessary risks.

I would conduct benchmarking activities with similar firms in
other countries.

I would mandate that best practices be applied and standardized
across all firms.

The open innovation strategies of successful countries could be
analyzed and adapted for Tiirkiye.

Participation in international projects could be increased, and
collaborative efforts with industry-leading firms could be pursued.
Benchmarking studies could be conducted with strong countries
and firms, or partnerships could be established with powerful
companies.

I would encourage innovation leaders from renowned companies
(e.g., Elon Musk) to engage in innovation activities within similar
Turkish companies (e.g., TUSAS).

Additionally, there should be a clear example: someone who has
brought an idea from scratch, experienced the process, finalized
their idea, commercialized it, and marketed it. This creates a
strong motivation—if they can do it, why can't I? Employees need
to see this process to inspire new ideas and develop a sense of
purpose.

I would promote the intensification of cross-functional
benchmarking activities.

Knowledge
Diffusion in
Networks

I believe the concept of open innovation is very important and
beneficial. Unfortunately, the lack of awareness among decision-
makers across all manufacturing sectors, not just in aviation,
regarding current literature undermines the speed, quality, and
outcomes of processes.

I would ensure that successful interdisciplinary communication
examples are disseminated more effectively to relevant sector
employees.

I would organize periodic events such as panels, fairs, and
congresses that bring stakeholders together, making their
participation mandatory.
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To enhance innovation maturity, I would hold weekly routine
meetings where employees summarize current literature and
engage in brainstorming sessions.

To boost innovation in the aviation sector, international
collaborations and global networks should be established. This
will be crucial for Tiirkiye to gain a foothold in foreign markets,
access new technologies, and foster sectoral development. These
strategies can elevate Tiirkiye's aviation sector to a more mature
level in open innovation and make it a strong player in global
competition.

The frequency of innovation workshops with stakeholders could
be increased, and working groups from different firms could be
established in identified areas.

There are insufficient platforms for sharing innovation ideas in our
country. More frequent congresses and conferences discussing
innovations in aviation could be organized. Participation in events
like UHUK should be encouraged not only from academia but also
from industry.

Additionally, I would send individuals capable of innovation, who
have not yet progressed to the incubation stage, to international
congresses and fairs. Many talented engineers struggle to mature
their ideas due to the pressures of projects or fail to recognize the
value of their ideas or access the external support needed for
development. In our society, congresses and fairs are often seen
merely as social outings, whereas their purpose is to observe
others' work and identify missing pieces in one's own innovation.
The outputs resulting from this integration should be
communicated to all stakeholders through seminars and
conferences. Innovation should be realized with the understanding
that it is an art for society (rather than just for products),
highlighting the need for innovation and supporting open
innovation.

I would ensure Tirkiye's aviation sector participates more
effectively in international innovation networks.

I would organize inter-company workshops and oversee them at a
high level, hosting them directly within the relevant technical
units.

Innovation workers could hold periodic assemblies to integrate
innovation into every level of the organization.

Initially, I would involve youth in innovation workshops without
any restrictions at local, regional, and then national levels,
focusing on results-oriented goals in both theoretical and practical
aspects.

A joint innovation network should be established with
stakeholders under the company's control (including suppliers,
subsidiaries, university partnership programs, and sister
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companies under foundations) and integrated with stakeholders
outside the company's direct control (customers, international
organizations and institutions, competitors, etc.).

I would facilitate the establishment of innovation summits and
collaborative platforms with stakeholders and leading industry
figures, both domestic and foreign.

Training &
workforce
competencies

Universities should offer courses on open innovation, joint
development, and technology sharing.
Education alone would not be sufficient. I would utilize case
studies and scenario planning (wargaming) to translate theoretical
knowledge into practical applications, demonstrating the effects
of innovation.

Awareness training in innovation should be increased.

I would promote the dissemination of open innovation training
and awareness programs.

To emphasize its importance, I would raise awareness about
innovation being as critical as operational processes.

Training and campaigns focused on innovation could be
organized.

I would prioritize training for personnel to enhance awareness on
the subject, and then create a roadmap based on feedback from
trained staff.

Attention-grabbing training sets should be prepared.

To develop a culture of open innovation within the company,
training should be provided to employees and managers,
highlighting its importance and sharing success stories.

Focus on education and human resources.

I would ensure the quality of employees and employers improves
in cultural, technical, and ethical areas.

A significant gap in the sector is the lack of qualified workforce.
To make the existing workforce more competent and prevent them
from leaving the sector, I would establish a centralized structure
to monitor, educate, and evaluate the development of this
workforce.

Digital Maturity
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Digital maturity

I would place even more importance on digitalization and strive
to create value.

Improving the digital infrastructure.

Managing all supply processes in an end-to-end digital system
with all stakeholders; including demand forecasting, triggering
requests, assigning them to users in a digital environment, and
executing offer/tender/decision/order processes through the
digital system.

It would be beneficial to transition to a professional system like
SAP to ensure that the systems within the company communicate
with each other and to facilitate all types of tracking.
Transitioning to an open-source structure for software within the
company.

I would strive to improve the digital infrastructure.

(Digital)
Knowledge
Sharing

Creating a portal among companies serving the aviation sector that
possess sufficient maturity and ensuring information transfer
through the portal could be beneficial for the rapid progress of
projects and processes.

Intellectual property rights must be protected at all costs.
Platforms can be created for sharing these rights. A knowledge
inventory can be established for companies, and the controlled
sharing of this knowledge can be facilitated through platforms
designed for sharing information among companies working in
similar fields.

While cybersecurity (CS) issues are very important today, the CS
practices implemented in our company are very strict and rigid,
which causes us to fall short in many areas (information
exchange), leading to difficulties in accessing cloud-based
applications, insufficient benefit from the Al ecosystem, etc. This
results in our company lagging in keeping up with technology.

I would create a platform where companies in the aviation sector
can share both their own innovations and the innovations they are
aware of.

A CLOUD for the defense industry.

I could create a portal that can be accessed with special
authorization, allowing companies to securely share the
information they have, hold regular meetings about the
information shared here, identify topics that need to be worked on
with a committee, and dedicate the issue to a team or company
that is already working on it or motivated to do so, and I would
follow the results.

Additionally, I would strive to reach external resources through a
permeable platform for sharing information and communicating
needs. For example, | would define the work done by a system or
equipment needed and request solution proposals from external
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resources. I would aim to support any potentially beneficial
solutions as much as possible.

Furthermore, the dissemination of information, monitoring of
capabilities, creating a database, and centrally tracking areas of
expertise are important for identifying areas open to innovation
and guiding new technology investments.

The interfaces of defense industry companies should be
interactive and up to date with each other.

Making experience-sharing activities within and between
companies widespread and effective could be beneficial.
Organizing internal conferences aimed at promoting information
sharing.

By creating digital platforms that can be used throughout the
sector, information exchange among stakeholders can be
encouraged. Guarantees can be provided for the protection of the
ideas of stakeholders participating in open innovation, and
measures can be taken regarding this issue.

I would establish a platform where all companies working in this
sector could share their capacity and technological levels to a
certain extent, considering competition among each other, and
highlight activities that increase mutual cooperation to create
synergy, striving to achieve better and more advanced technology
through collective intelligence.

Extracting a discipline-based knowledge inventory of all the
company's projects and ensuring authorized access to this
information.

Establishing open innovation platforms for data and information
sharing.

I would like to ensure the permeability of information in a
controlled manner with the company's internal and external
stakeholders.
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E. CURRICULUM VITAE

Arzu Sahin

Education
Master’s Degree / Middle East Technical University
Social Policy (3,79/4) 2010-2013

Bachelor’s Degree / Middle East Technical University
Business Administration (3,50/4)  2002-2007

Experience

e To analyze, forecast and report sectoral, regional and economic trends, to
conduct market analysis studies, to lead revision of strategic planning process,
to conduct external environment analysis for Strategic Plan.

e To initiate, coordinate and participate in sectoral collaboration and business
development activities.

e To plan, design, implement and manage TUSAS Digital Transformation
Process. To manage maturity assessment, prioritization, target definition and
project decision processes, to conduct project monitoring and revision.

e Take role in strategic projects like open innovation, customer satisfaction,
sustainability (CDP) and process management etc.

e To manage app. 800 million dollars credit volume with more than 200 clients.
To initiate, sustain and manage relationships with exporter sectors and firms.

e To analyze exporters’ financial outlook and offer relevant Turk Eximbank’s
products according to the state’s export policies. To analyze and develop
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insights about firms and decide on loan allowances and restructuring debts by
collaborating with related departments.

To represent Turk Eximbank and take action in business development activities
regarding Turkish Export policies.

To work at new product and process development projects

To manage and direct Turkish Money Market desk.

To monitor, examine and report Turkish and global economic indicators and
to report them to top management.

To manage short term cash flows and placements and to manage capital and
money market operations (bond, repo, derivatives, swap).

To manage the whole white collar and blue-collar recruitment and talent
management processes, to develop and establish the competence-based
interview system.

To take responsibilities in planning company strategy (master plan) and
develop corporate social responsibility projects with universities and NGOs.
To prepare and present trainings to the whole company (innovation, corporate
culture, productivity).

To lead flawless execution of holistic merchandising & trade marketing plans.
To develop and enhance long term partnership with distributors or national key

accounts and build selling and training capability for sellers and distributor teams.
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F. TURKISH SUMMARY / TURKCE OZET

1. Giris

Sirketler, rekabet avantaj1 elde etmek ve hayatta kalmak i¢in etkili yenilik¢i fikirler
arayisindadir. Yenilik ve yaraticilik, yalmizca sirketler icin degil, bolgeler ve
ekonomiler i¢in de basariya ulagsmanin temel unsurlaridir. Teknoloji, tarihsel olarak
biliylimenin ana katalizorli olmustur ve yenilik, icattan ticarilestirmeye kadar her seyi

kapsayarak teknolojik ilerlemenin temeli olmaktadir.

Is diinyas1 ve pazarlar, dogal ekosistemler gibi siirekli evrim gerektiren yapilar olarak
tanimlanabilir. Yenilik, bu evrimi ve devrimi besler; dolayisiyla yenilik, sadece giincel
bir endise degil, siirekli bir gerekliliktir. Yonetim arastirmacilari, yenilik yapabilme
yeteneginin bir sirketin performansi ic¢in kritik oldugunu savunmaktadir. Ancak
akademik literatlir, organizasyonlarin yenilik yeteneklerini degerlendirme ve

gelistirme yontemleri konusunda sinirl bir rehberlik sunmaktadir.

Mevcut literatiirde, yenilik¢i performans icin evrensel olarak kabul edilen bir 6l¢giim
veya standart bir gosterge seti bulunmamaktadir. Bununla birlikte, uzmanlar, bir
sirketin yenilik kapasitesini degerlendirmek i¢in bazi anahtar faktorler belirlemektedir;
bunlar arasinda Ar-Ge harcamalari, yeni triinlerin pazar pay1, yeni lriinlerden elde
edilen gelir, patent sayilar1 ve yenilik¢i iiriinler yer almaktadir. Ayrica, yeniligin tekil
veya izole bir ¢caba olmadigi, aksine digerleriyle siirekli is birligi yapma kapasitesi
oldugu vurgulanmaktadir. Yenilik, karmasik ve degisken bir mekanizma gibidir; bu
nedenle, garantili bir formiil yoktur, ancak uygun unsurlar1 bir araya getirerek yenilik

sansini artirmak miimkiindiir.

Teece, dinamik yetenekler teorisi araciligiyla, degisken bir ortamda rekabet avantaji

elde etme yeteneklerini anlamaya ¢alismaktadir. Bu teori, kaynak temelli bakis acisina
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dayanmakta ve yalnizca igsel kaynaklara sahip olmanin rekabet avantaji icin yeterli
olmadigmi vurgulamaktadir. igsel yetenekler, yeni ¢oziimler gelistirmek igin gerekli
yenilik potansiyelini saglasa da, doniisiim yetenegi, organizasyonlarin piyasa firsatlar
ve teknolojik ilerlemeler gibi degisen kosullara uyum saglamasi icin kritik dneme
sahiptir. Bu baglamda, a¢ik inovasyon kavrami dinamik yetenekler ¢ergevesinde

onemli bir yere sahiptir.

Acik inovasyon, organizasyonlarin yeniliklerini gelistirmek i¢in hem digsal hem de
igsel fikirleri kullanmasi gerektigini savunmaktadir. Chesbrough ve Bogers (2014),
acik inovasyonu "amagli olarak yonetilen dis ve i¢ bilgi akislarina dayali dagitilmis bir
inovasyon siireci" olarak tanimlamistir. Dinamik yetenekler, i¢ ve dis yetenekleri etkili
bir sekilde koordine etme ve yeniden dagitma yetenegini igerir. Ayrica, bu yetenekler,
acik inovasyon stratejisi i¢in gerekli olan organizasyonel c¢eviklik ve girisimcilik

i¢goriisiinii tesvik etmektedir.

Son yillarda, organizasyonel yenilik yetenegini degerlendirmek ve gelistirmek igin
olgunluk modelleri gelistirilmistir. Ancak, mevcut olgunluk modelleri genellikle
sektorlerin benzersiz 6zelliklerini goz ardi etmekte ve ampirik dogrulama eksikligi
gostermektedir. Acik inovasyon olgunlugunun, farkli i¢ ve dis baglamlarda farkli
anlamlar tasidigi belirtilmektedir. Bu calisma, Tirk A&D sektoriinde dinamik
yetenekler teorisine dayali bir agik inovasyon olgunluk modeli gelistirmeyi ve bu

modeli ampirik olarak dogrulamay1 amag¢lamaktadir.

Gilinliimiiziin yliksek rekabetci ve kiiresel i ortaminda, havacilik ve savunma (A&D)
sektorli, yenilik siireglerini genisletmek i¢in dis ortaklarla is birligi yapma cabasi
icindedir. Sirketler, tedarik¢iler, miisteriler ve akademik kurumlar gibi dis
kaynaklardan yararlanarak yenilik¢i fikirler ve teknolojiler gelistirmeye
yonelmektedir. Bu baglamda, A&D sirketleri gizlilik endiseleri ve geleneksel i¢ Ar-
Ge cabalarima olan bagimliliklar1 nedeniyle kapali inovasyon sistemlerini agma
yolunda adimlar atmaktadir. Acik inovasyon (OI), sirketlerin bilgi sizintisi riskine

ragmen dis bilgiyi kullanarak yenilik yapma yeteneklerini artirmalarini saglamaktadir.

238



Acik inovasyon, sirketlerin hem igsel hem de dissal fikirleri kullanarak yeniliklerini
gelistirmeleri gerektigini one siirmektedir. OI, sirketlerin bilgi akislarin1 yonetme
yeteneklerini gelistirmekte ve yeni lirlinlerin yaratilmasina yardimci olmaktadir. Bu
yaklasim, A&D sektoriinde bilgi birikimlerinin paylasimini tesvik ederek, yenilikei
stireclerin gelismesine katkida bulunmaktadir. Ancak, agik inovasyon uygulamalari,
sektordeki gizlilik kaygilar1 ve tasarim karmasiklig1 nedeniyle paradoksal bir durum
sergileyebilir. Ornegin, Boeing, Lockheed ve Airbus gibi sektdr liderleri, agik
inovasyon cergevesine katilmak ve yenilik¢iliklerini artirmak i¢in programlar ve

yarismalar diizenlemektedir.

Literatiirde, A&D sektoriinde agik inovasyon uygulamalarina dair ¢alismalar sinirhidir
ve c¢ogunlukla Brezilya ve Kanada gibi iilkelerdeki havacilik kiimelerine
odaklanmaktadir. Armellini ve digerleri, havacilik sektoriiniin "kapsama i¢inde acik"
veya "donma asamasinda" oldugunu belirtirken, bu sektoriin OlI'yi benimseme
potansiyelinin yiiksek oldugunu 6ne siirmektedir. Ancak, Zuluaga ve digerleri,
Kolombiya A&D endiistrisinde OI'nin yaygin bir uygulama olmadigini bulmuglardir.
Farkl tilkelerdeki A&D endiistrisini kapsayan ¢alismalar, sektordeki agik inovasyon

paradigmasini daha belirgin hale getirebilir.

A&D endiistrisinin yenilik siireci, {iriin odakli olarak tanimlanmakta ve resmi fikri
miilkiyet koruma mekanizmalarinin (6rnegin patentler) benimsenme orani, gizlilik ve
tasarim karmasiklig1 gibi stratejik yontemlerle karsilastirildiginda diistik seviyelerde
kalmaktadir. A&D sirketleri, son yillarda 6nemli teknolojik, organizasyonel ve
kurumsal degisiklikler yasamis ve bu nedenle sinirlarin1 agmanin yollarin1 bulmak
zorunda kalmislardir. Ayrica, Covid-19 pandemisi, sektdriin krizlere kars1 savunmasiz
oldugunu ortaya koymustur. Pandemi, havacilik sektoriiniin ticari tarafini ciddi sekilde
etkilemis ve 2020 yilinda hava yapisallar1 pazarinda gelirlerin %50 oraninda diistiigii

bildirilmistir.
Teknolojik gelismeler, A&D sektoriiniin yenilik algisini yeniden sekillendirmekte ve

yeni teknolojiler, 6zellikle insansiz askeri ucaklar ve siber ¢oziimler gibi alanlarda

yenilik¢i yaklasimlar gerektirmektedir. Tirkiye’de A&D sektorii, artan Ar-Ge
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harcamalarina ragmen sinirl gelir artis1 yasamaktadir. 2019 ve 2020 yillarinda Ar-Ge
harcamalari, sirasiyla gelirlerin %15 ve %14’linli olusturmustur. Bu oran, diinya
genelinde %4,1°dir ve sektdr, bu orani azaltmanin yollarini tartismaktadir. A&D
sektoriinde yenilik, daha az kaynakla yeni iiriin ve hizmetler sunma vaadiyle 6nemli
bir ara¢ haline gelmektedir. Bu baglamda, agik inovasyon, bilgi akislar1 ve ortakliklar

araciliiyla sirketlerin yenilikg¢iliklerini artirmalarini saglamaktadir.

Diger yandan, dijital ¢agin ortaya ¢ikmasi, organizasyonlarin veri ekosistemlerini
yonetme ve degisen piyasa kosullarma uyum saglama bigimlerini 6nemli oOlgiide
doniistiirmiistiir. Bu dontigiim, Tiirkiye’nin havacilik ve savunma (A&D) sektoriinde
ozellikle 6nemlidir; burada dijital teknolojilerin entegrasyonu, dinamik yetenekleri
artirmaktadir. Bu yetenekler, organizasyonlarin bilgi ve bilgiyi daha etkili bir sekilde
iiretme, dagitma, erisme ve koruma yeteneklerini gelistirmektedir. A¢ik inovasyon ile
dinamik yetenekler arasindaki kesisim noktas1 oldukca kritik olup, dijital teknolojiler,
organizasyonlarin piyasa degisikliklerine daha hizli uyum saglamalarini miimkiin

kilan araglar sunmaktadir.

Sonug¢ olarak, Tirkiye’deki A&D sektoriindeki lider sirketler, agik inovasyon
potansiyelini kesfetmis ve yakin zamanda bir acik inovasyon programi baglatmstir.
Bu calisma, dinamik yetenekler teorisine dayali bir model gelistirmeyi, ve bu modeli
kullanarak anonim olarak adlandirilan bir ana iiretici firma (OEM) etrafinda Tiirk
A&D sektoriindeki agik inovasyon ¢abalarini incelemeyi amaglamaktadir. Boylelikle,
Tiirk A&D ekosisteminin agik inovasyon olgunlugunu ortaya koymayi ve sektordeki

yenilikgiligi artirmaya yonelik onerilerde bulunmay1 hedeflemektedir.

Arastirmanin Amagclari

Bu arastirmanin temel amaci, Tirk A&D sektoriindeki sirketler i¢in 6zel olarak
tasarlanmis bir agik inovasyon olgunluk indeksi gelistirmek ve bu modelin ampirik
uygulamasin1 yaparak sektoriin agik inovasyon olgunluguna dair bir c¢ikarim
yapmaktir. Bu indeks, sirketlerin mevcut agiklik durumlarimi belirlemeye yardimei
olacaktir. Onerilen olgunluk indeksi, dinamik yetenekler perspektifine dayanmakta ve

bes ana kategori icermektedir:
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1. Strateji ve Yonetim
2. Inovasyon Kiiltiirii
3. Ortakhik Kapasitesi
4. Bilgi Zinciri

5.

Dijital Olgunluk

Bu kategoriler, sistematik bir literatiir taramasi, uzman degerlendirmeleri ve sektor
profesyonellerinin degerlendirmeleri ile belirlenen 16 boyuta ayrilmaktadir. AHP
(Analitik Hiyerarsi Siireci) yontemi kullanilarak modelin A&D sektorii igin
Ozellestirilmesi ve bu boyutlarin karsilastirmali  agirliklarinin -~ belirlenmesi

saglanmistir.

Arastirma Sorulari

Caligsma, li¢ ana arastirma sorusunu yanitlamayi hedeflemektedir:

1. Tirk havacilik sektoriindeki acik inovasyon olgunlugunun parametreleri nelerdir?
2. Tirkiye’deki A&D sirketlerinin agik inovasyon olgunluk seviyesi nedir?

3. Tiirk A&D endiistrisinin agik inovasyon olgunlugunu artirmak i¢in hangi politika

Onerileri neler olabilir?

Calismanin Yeniligi ve Literatiire Katkilar

Bu arastirma, acik inovasyon, olgunluk modelleri ve Tiirk A&D endiistrisi hakkinda
onemli katkilar sunmaktadir. Bu ¢alisma, Tiirk Havacilik ve Savunma Endiistrisi'nin
acik inovasyon olgunlugunu 6l¢meyi amaglayan ilk akademik girisimdir. Daha once,
acik inovasyon kavraminin sektdre uygunlugu tartisma konusu olmustur; ancak son
kiiresel gelismeler, bu kavramin sektordeki biiylik oyuncular tarafindan
uygulanmasina yol agmustir. Tiirk A&D sirketlerinde acik inovasyon uygulamalarinin

ortaya konmasinin, literatiire onemli bir katki saglayacagi 6ngoriilmektedir.
Dijital teknolojilerin ve olgunluklarinin inovasyon olgunlugu baglaminda

degerlendirilmesine dair birka¢ ¢calisma bulunmaktadir. Bu arastirma, dijital olgunlugu

bilgi iiretimi ve paylasimi, operasyonlar ve iiretim ile tedarik zincirinin agik inovasyon
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kapasitesi olarak kapsamaktadir. Bu ac¢idan, arastirma, dijital doniisiim ile acik
inovasyon arasindaki iligkiyi daha kapsamli bir sekilde anlamak i¢in benzersiz bir

kaynak olabilir.

Literatiirdeki mevcut inovasyon olgunluk modelleri, olgunluk boyutlarinin
birbirleriyle karsilastirmali 6nemini nadiren incelemektedir. AHP yontemini kullanan
modeller oldukga azdir. Onerilen model, uzman goriislerine dayanarak acik inovasyon
boyutlarini agirliklandirmakta ve boylece A&D sektorii igin yeteneklerin dnceligini ve
karsilastirmali dnemini ortaya koymaktadir. Bu ydntem, birkag fayda saglayabilir. Ilk
olarak, diger sektorlerdeki olgunluk modeli calismalarinda 6rnek teskil edebilir.
Ayrica, bu modelin gelecekteki sirketler aras1 karsilastirmalarda ve yillik olgunluk
takip calismalarinda pratik kullanim i¢in uygun bir model olusturmasina olanak

tantyacag diisliniilmektedir.

Mevcut inovasyon olgunluk modelleri genellikle ampirik dogrulama eksikligi
tagimakta ve pratik Ol¢limlere sahip olanlar genellikle bir sirket veya bir grup sirketle
stnirli kalmaktadir, endiistri veya ekosistem yerine. Bu arastirma, Tirk A&D
enddistrisini bir inovasyon ekosistemi yaklagimiyla izlemeyi dnermektedir. Bu ¢aba,
literatiire 6zgiin bir katkidir. Bu aragtirma, bir OEM sirketini merkeze alarak etrafinda
sekillenen ekosistemi incelemek ve agik inovasyon olgunlugunu anlamak igin

yenilik¢i bir yaklasim sunmaktadir.

Tezin Taslag:

Tez su sekilde yapilandirilmistir:

o Boliim 1: Giris, ¢calismanin hedeflerini ve 6nemini 6zetlemektedir.

o Boéliim 2: Aragtirma ile ilgili akademik literatiiriin g6zden gegirilmesi.

e Boéliim 3: Model gelistirme ve ampirik dogrulama asamalarinda kullanilan
niteliksel ve niceliksel arastirma metodolojilerinin detayl1 agiklamalari.

« Béliim 4: Onerilen acik inovasyon olgunluk modelinin sunumu.

e Boéliim S: Toplanan verilerden elde edilen sonuglarin sunumu ve bulgularin

tartigilmasi.
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e Boliim 6: Anketten elde edilen i¢ goriilerin sunulmasi ve Tiirk havacilik ve
savunma endiistrisinde agik inovasyon olgunlugunu gelistirmeye yonelik politika

Onerilerinin sunulmasi.

Ozetle, bu tez sektére 6zel bir acik yenilik¢ilik olgunluk indeksi gelistirmeyi,
sirketlerin mevcut agiklik durumlarini anlamayr ve gelecekte bu olgunlugun
gelistirilmesi igin gereken politika araglarina rehberlik etmeyi amacglamaktadir. Tiirk
A&D ekosistemindeki benzersiz zorluklar ve firsatlari ele alarak, bu arastirma sadece
akademik literatiire katkida bulunmakla kalmayip, ayni zamanda yenilik yeteneklerini

artirmak isteyen sektdr paydaslari i¢in pratik ¢iktilar sunmaktadir.

Literatiir Taramasi

Calismanin literatilir taramasi boliimii, agik inovasyon, dinamik yetenekler ve bunlarin
havacilik ve savunma (A&D) sektoriindeki uygulamalariyla ilgili anahtar kavramlari
incelemektedir. Bu boliim, ¢alismaya iliskin teorik ¢erceveleri ve ampirik bulgulari

Ozetleyen birkag alt boliimden olusmaktadir.

Acik Inovasyon

Acik inovasyon, Henry Chesbrough tarafindan popiiler hale getirilen bir terimdir ve
inovasyonu hizlandirmak ve {iriin ve hizmetlerin degerini artirmak icin dis ve i¢
fikirlerin ve pazara erisim yollarinin kullanilmasini ifade eder. Bu paradigma degisimi,
firmalarin yalnizca i¢ AR-GE'ye dayandig1 geleneksel kapali inovasyon modelinden
uzaklasmayi saglar. Inceleme, acik inovasyonun organizasyonlara daha genis bir bilgi
tabanina erisim sagladigini, maliyetleri azalttigini ve inovasyon dongiilerini
kisalttigin1 vurgulamaktadir. Ayrica, calismalar A&D gibi karmasik endiistrilerde
inovasyonu tesvik etmek icin bilgi akislariin etkili bir sekilde yonetilmesinin 6nemini

vurgulamaktadir.
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Dinamik Yetenekler Teorisi

Dinamik yetenekler teorisi, organizasyonlarin hizla degisen ortamlara uyum saglamak
i¢in i¢ ve dis yetenekleri entegre etme, gelistirme ve yeniden yapilandirma yetenegine
sahip olmasi gerektigini ne siirmektedir. Bu ¢erceve, firmalarin teknolojik ilerlemeler
ve piyasa degisimleri karsisinda nasil rekabet avantaji gelistirebilecegini anlamak igin
onemlidir. Literatiir, dinamik yeteneklerin ii¢ temel siireci kapsadigin1 6nermektedir:
firsatlar1 algilama, bu firsatlar1 degerlendirme ve bu firsatlar1 degerlendirmek igin
kaynaklar1 doniistiirme. Bu teori, organizasyonlarin dis bilgi kaynaklarma yanit
vermek i¢in ¢evik ve duyarli olmalarinin gerekliligini vurguladigi i¢in agik inovasyon

ile uyumludur.

Havacilik ve Savunma Sektoriinde Inovasyon

A&D sektorii, ylksek yatirnrm maliyetleri, uzun gelistirme dongiileri ve siki
diizenleyici gerekliliklerle karakterize edilmektedir. Tarihsel olarak, bu sektordeki
sirketler, fikri miilkiyet konusundaki endigeler ve hassas bilgilerin paylasimina iligkin
potansiyel riskler nedeniyle agik inovasyonu benimsemekte temkinli davranmislardir.
Ancak, son trendler daha isbirlik¢i inovasyon yaklagimlarina dogru yavas bir kaymay1
gostermektedir. Literatiir, A&D sirketlerinin geleneksel olarak kapali inovasyon
modellerine dayandigini, ancak teknolojik zorluklarin artan karmasikligir ve rekabet
baskilarinin onlar1 agik inovasyon stratejilerini kesfetmeye yonlendirdigini ortaya

koymaktadir.

A&D sirketlerinin agik inovasyon uygulamalarini hayata gecirmekte karsilastiklari
zorluklar mevcuttur. Bunlar arasinda degisime karsi kiiltiirel direng, bilgi sizintisi
endiseleri ve isbirlik¢i cabalart etkili bir sekilde yonetmek i¢in saglam yoOnetigim
cergevelerine ihtiyag duyulmasi bulunmaktadir. Bu zorluklara ragmen, literatiir ayrica
A&D firmalarinin tedarikgiler, arastirma kurumlar1 ve hatta rakiplerle stratejik
ortakliklar yoluyla inovasyon yeteneklerini artirma firsatlarini da vurgulamaktadir.
Acik inovasyonu benimseyerek, sirketler daha dinamik ve yanit verebilir bir

inovasyon ekosistemi olusturabilirler.
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Olgunluk Modelleri

Olgunluk modelleri, bir organizasyonun inovasyon yeteneklerini degerlendirmek ve
zaman ig¢inde iyilestirmeleri yonlendirmek i¢in yapilandirilmig bir c¢er¢eve saglar.
Literatiir, ¢esitli baglamlarda gelistirilmis ¢esitli olgunluk modellerini tartismakta ve
endiistri 6zel adaptasyonlarin gerekliligini vurgulamaktadir. Gozden gegirme, bircok
modelin mevcut oldugunu belirtmesine ragmen, 6zellikle A&D sektoriinde agik
inovasyon baglaminda ampirik dogrulamanin eksik oldugunu ortaya koymaktadir. Bu
bosluk, Tiirk A&D endiistrisinin benzersiz 6zelliklerini ve zorluklarim1 dikkate alan

ozel bir olgunluk modelinin gelistirilmesinin dnemini vurgulamaktadir.

Dijital Doniisiim ve inovasyon

Dijital doniisiim, agik inovasyon uygulamalarini gelistirmede kritik bir rol
oynamaktadir. Literatiir, dijital teknolojilerdeki ilerlemelerin bilgi paylasimini, is
birligini ve dis i¢ goriilerin inovasyon siireglerine entegrasyonunu kolaylastirdigini
onermektedir. Dijital araclar ve platformlara yatirim yapan sirketler, acik inovasyonu
etkili bir sekilde kullanma konusunda daha iyi bir konumda olmaktadirlar. Literatiir
dijital olgunluk ile acik inovasyon arasindaki kesisimi  vurgulayarak,

organizasyonlarin her ikisini de gelistirmeleri gerektigini savunmaktadir.

Ozetle, literatiirdeki ¢alismalar organizasyonlarin dis bilgi akislarini iceren inovasyon
stratejilerini uyarlamalarimin gerekliligini vurgulamakta ve bu siirecleri etkili bir
sekilde yonetmek i¢in i¢ yetenekleri de gelistirmeleri gerektigini belirtmektedir. Bu
caligmada gerceklestirilen ve daha evvel gelistirilen modelleri analiz ettigimiz
sistematik literatiir taramast mevcut arastirmalari sentezleyerek, literatiirdeki
bosluklar1 tanimlamaktadir. Ayrica, olgunluk modellerinin ampirik arastirma ile
dogrulanmasinin 6nemi ve Tiirk A&D endiistrisindeki agik inovasyon uygulamalarini

gelistirmenin gerekliligini vurgulanmaktadir.

Metodoloji
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Calismanin metodoloji boliimii, Tiirk havacilik ve savunma (A&D) endiistrisinin agik
inovasyon olgunlugunu degerlendirmek i¢in kullanilan arastirma tasarimini, veri

toplama yontemlerini ve analitik yaklasimlar1 6zetlemektedir.

Calisma, arastirma problemini kapsamli bir sekilde anlamak igin nitel ve nicel
teknikleri birlestiren karma yontemler yaklasimini kullanmaktadir. Bu yaklasim,
sektordeki paydaslardan cesitli bakis acilarimi yakalayarak agik inovasyon
olgunlugunun saglam bir analizini yapilmasina olanak tanimaktadir. Caligma, Tiirk
havacilik ve savunma (A&D) sektoriiniin 6zel baglamina uyarlanmis bir agik

inovasyon olgunluk modelinin gelistirilmesi etrafinda yapilandirilmistir.

Sistematik Literatiir Taramasi

Metodolojinin ilk agamasi, agik inovasyon, dinamik yetenekler ve olgunluk modelleri
lizerine mevcut aragtirmalart belirlemek icin sistematik bir literatlir taramasi1 (SLT)
gerceklestirmeyi icermektedir. SLR, 2010 ile 2024 arasinda yayimlanan ilgili
calismalarin kapsamli bir sekilde ele alinmasini saglamak i¢in yapilandirilmis bir siireg
izlemektedir. Inceleme, arastirmanin teorik temellerine dair i¢gdriiler toplamak,
literatiirdeki bosluklar1 vurgulamak ve olgunluk modelinin gelistirilmesine katkida

bulunmak amaciyla yapilmaktadir.

SLT siireci birka¢ ana adimdan olusmaktadir:

e Arastirma Sorularimin Belirlenmesi: inceleme, acik inovasyon olgunlugunun
parametrelerini, A&D sektorliniin mevcut durumunu ve inovasyon yeteneklerini
etkileyen faktorleri anlamaya odaklanmaktadir.

e Veritabam Secimi: Literatiir taramasi i¢in Google Scholar, IEEE Xplore, Science
Direct ve Scopus gibi dort ana akademik veri tabani se¢ilmistir.

e Anahtar Kelime Gelistirme: Acik inovasyon ve inovasyon olgunluk modelleri
ile 1ilgili bir anahtar kelime seti gelistirilerek arama siirecinin kolaylastirilmasi

saglanmstir.
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o Dahil Etme ve Hari¢ Tutma Kriterleri: Incelemede hangi calismalarn dahil
edilecegini belirlemek i¢in belirli kriterler olusturulmus, boylece yalnizea ilgili ve

yiiksek kaliteli arastirmalarin dikkate alinmasi saglanmistir.

SLT'den Elde Edilen Bulgular

SLT sonuglari agik inovasyon olgunlugunu anlamaya katkida bulunan 37 c¢alismay1
gostermektedir. Bu aragtirmalardan ana temalar ve kavramlar derlenerek, dnerdigimiz
olgunluk modeli i¢in bir temel saglanmistir. Degerlendirmeler mevcut olgunluk
cercevelerinin sektore 6zgii uyarlamalarina duyulan ihtiyact vurgulamakta ve A&D

sektoriinde ampirik dogrulamanin 6nemini belirtmektedir.

Olgunluk Modelinin Gelistirilmesi

SLT'den elde edilen i¢ goriiler temel alinarak bir agik inovasyon olgunluk modeli
gelistirilmistir. Model, bes ana kategori icermektedir: Strateji ve Ydnetisim, Inovasyon
Kiiltiirti, Ortaklik Kapasitesi, Bilgi Zinciri ve Dijital Olgunluk. Her kategori, A&D
endiistrisinde ag¢ik inovasyonu tesvik etmek i¢in gerekli yetenekleri yansitan belirli

boyutlar1 kapsamaktadir.

Boyutlar ve Kategoriler:

e Strateji ve Yonetisim: Bu kategori, 1yl tanimlanmis bir inovasyon stratejisi,
yonetim destegi ve inovasyon siireclerini kolaylastiran yonetisim yapilarinin varligina
odaklanmaktadir.

« Inovasyon Kiiltiirii: Bu kategori, siiregler, risk toleransi, tesvikler ve inovasyon
faaliyetleri i¢in zaman ve biit¢e tahsisi dahil olmak {izere inovasyonu tesvik eden
organizasyonel kiiltiirli incelemektedir.

o Ortakhik Kapasitesi: Bu boyut, ortak se¢imi, ortaklik yogunlugu ve etkinligi ile

i¢ 1s birliginin etkinligini degerlendirmektedir.
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e Bilgi Zinciri: Bu kategori, organizasyonun Oziimseme kapasitesini, yeni
teknolojilerin benimsenmesini ve bilginin organizasyon i¢inde ve disinda yayilmasini
degerlendirmektedir.

o Dijital Olgunluk: Bu boyut, bilgi iiretimi, paylasimi, tedarik zinciri ve genel
operasyonel verimliligi artirmada dijital teknolojilerin inovasyona etkisine

odaklanmaktadir.

Veri Toplama Yontemleri

Ampirik aragtirma, bir 6nclii OEM sirketinin (Sirket A olarak anilacaktir) ve tedarik¢i
ve ortaklar ekosisteminin agik inovasyon olgunlugunu degerlendirmek amaciyla

anketler ve goriismeler yoluyla veri toplamay1 icermektedir.

Anket

Olgunluk modeline dayali olarak tasarlanmis dijital bir anket, 5 dereceli Likert
Olceginde yanitlar1 yakalamak icin yapilandirilmistir. Anket, ismi gizli tutulan bir
OEM sirketinin (Sirket A) orta ve list diizey yonetimine ve inovasyon ekosistemindeki
paydas firmalara dagitilmistir. Anket, modelde belirlenen ¢esitli boyutlarin olgunluk

seviyeleri hakkinda nicel veriler toplamay1 hedeflemektedir.

Goriismeler

Anketin yan1 sira, Sirket A'nin iist yOonetimi ve teknoloji yoneticileri ile yari

yapilandirilmig goriismeler yapilmistir. Bu goriismelerin iki ana amaci vardir:

. Anket Bulgularinin Dogrulanmasi: Goriismelerden elde edilen nitel veriler,
anketten elde edilen nicel bulgular1 desteklemek ve baglamlandirmak i¢in yardime1
olmaktadir.

. I¢ goriilerin Kesfi: Goriismeler, acik inovasyon ve uygulamasiyla ilgili
organizasyonel uygulamalar, zorluklar ve algilar hakkinda daha derin i¢ goriiler

saglamaktadir.
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Orneklem Secimi

Anket ve goriismeler icin katilimcilarin se¢imi, toplanan verilerin sektorii temsil
etmesini saglamak amaciyla belirli kriterlere gore yapilmistir. Calisma hedefleri:

« Sirket A: Inovasyon stratejileri ve uygulamalariyla dogrudan ilgili yoneticiler ve
yoneticiler.

o Ekosistem Katihmcilar: Sirket A ile ¢esitli projelerde is birligi yapan tedarikgiler

ve ortaklar gibi 6nemli paydaglar.

Veri Analizi

Anketler ve goriismelerden toplanan veriler, hem nicel hem de nitel yontemler

kullanilarak analiz edilmektedir.

Nicel Analiz

Anketlerden elde edilen nicel veriler, her boyut ve kategori i¢in olgunluk seviyelerini
belirlemek amaciyla analiz edilmektedir. Bulgular1 6zetlemek igin tanimlayici
istatistikler kullanilmakta ve organizasyonun inovasyon yetenekleri igindeki gii¢lii ve

zay1f alanlar1 belirlemek i¢in karsilastirmalar yapilmaktadir.

Nitel Analiz

Gortismelerden elde edilen nitel veriler, tematik analiz yontemi kullanilarak analiz
edilmektedir. Bu, a¢ik inovasyon uygulamalariyla ilgili tekrar eden temalar1 ve i¢
goriileri belirlemek i¢in yanitlarin kodlanmasini i¢cermektedir. Nitel bulgular, nicel
sonugclarla birlestirilerek Sirket A ve ekosisteminin agik inovasyon olgunluguna dair

biitiinsel bir anlayis saglanmaktadir.
Gegerlilik ve Giivenilirlik

Arastirma bulgularinin gegerliligini ve giivenilirligini saglamak i¢in birka¢ 6nlem

uygulanmaktadir:
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o Pilot Test: Anket aracini iyilestirmek ve netligi ile alaka diizeyi hakkinda geri
bildirim toplamak i¢in bir alt yiiklenici ile pilot bir ¢calisma yapilmistir.

e Uzman Dogrulamasi: Olgunluk modeli ve anket sorulari, acik inovasyon
olgunlugunun hedeflenen boyutlarin1 dogru bir sekilde yakaladigindan emin olmak
icin sektor uzmanlar tarafindan gézden gegirilmistir.

e Tutarhlik Kontrolleri: Yanitlarin tutarlilifi, toplanan nicel verilerin
giivenilirligini dogrulamak icin nitel miilakat sonuclart ile karsilagtirma yaparak

saglanmstir.

Metodoloji boliimii, Tirk A&D endiistrisinde ac¢ik inovasyon olgunlugunu
degerlendirmek i¢in kullanilan arastirma tasarimi, veri toplama ve analiz
yontemlerinin kapsamli bir Ozetini sunmaktadir. Karma yontemler yaklasimin
benimseyerek, calisma, agik inovasyon uygulamalarinin anlagilmasina katkida
bulunan ve sektorde stratejik kararlar1 bilgilendiren saglam bulgular sunmayi
hedeflemektedir. Ozel bir olgunluk modelinin gelistirilmesi ve nitel ile nicel verilerin
entegrasyonu, calismanin A&D endiistrisinin karsilastigi benzersiz zorluklara olan

alaka diizeyini ve uygulanabilirligini artirmaktadir.

Onerilen Acik inovasyon Olgunluk Modeli

Bu boliimde, Tiirk havacilik ve savunma (A&D) endiistrisi i¢in 6zel olarak tasarlanmig
bir a¢ik inovasyon olgunluk modelinin gelistirilmesi 6zetlenmektedir. Bu modelin, bu
sektordeki organizasyonlarin ag¢ik inovasyon yeteneklerini degerlendirmek ve
gelistirmek i¢in bir ¢erceve islevi gormesi amacglanmistir. Modelin yapisi, boyutlar: ve
gelistirilme gerekgesi, ayrica endiistri paydaslar1 i¢in uygulanabilirligi ve etkileri bu

boliimde detaylandirmaktadir.

Acik inovasyon olgunluk modeli, dinamik yetenekler ve a¢ik inovasyon prensiplerinin
teorik temellerine dayanmaktadir. Bu model, organizasyonlara mevcut inovasyon
uygulamalarimi  degerlendirmek ve 1iyilestirme alanlarin1  belirlemek icin
yapilandirilmis bir yaklasim sunmay1 amacglamaktadir. Model, inovasyonun tek tip bir
stire¢ olmadigini; aksine, A&D sektoriindeki firmalarin karsilagtigr 6zel baglam ve

zorluklar1 anlamay1 gerektirdigini kabul etmektedir.
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Olgunluk modeli, her biri agik inovasyon yeteneginin kritik bir boyutunu temsil eden

bes ana kategoriden olugsmaktadir. Bu kategoriler sunlardir:

1. Strateji ve YOnetisim
2. Inovasyon Kiiltiirii

3. Ortaklik Kapasitesi
4. Bilgi Zinciri

5. Dijital Olgunluk

Strateji ve Yonetisim

Bu kategori, inovasyon cabalarinin organizasyonel hedeflerle stratejik uyumuna

odaklanmaktadir.

Ana boyutlar1 sunlardir:

« Inovasyon Stratejisi: Karar alma ve kaynak tahsisini yonlendiren net ve tutarli bir
inovasyon stratejisinin varligi.

. Yonetim Destegi: Ust yOnetimin inovasyon girisimlerini aktif olarak
destekleme ve tesvik etme derecesi.

. Yonetisim: Inovasyon siireclerinde is birligini ve hesap verebilirligi
kolaylastiran resmi yonetim ¢ergevelerinin kurulmasi.

Iyi tanimlanmus bir strateji ve saglam ydnetim yapilari, inovasyon ¢abalarinin genel is

stratejisi ile etkili bir sekilde entegre edilmesini saglamak i¢in kritik 6neme sahiptir.

Inovasyon Kiiltiirii

Inovasyon kiiltiirii kategorisi, yaraticiig1 ve risk almay1 tesvik eden organizasyonel

ortami1 incelemektedir.

Ana boyutlar sunlardir:
. Siirec gelistirme: Inovasyon faaliyetlerini yonetmek ici gelistirimis siiregler

ve bu siireclerin nasil olusturuldugu.
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. Risk Toleransi: Organizasyonun deney yapmay1 tesvik etme ve basarisizlik
olasiligin1 kabul etme derecesi.

. inovasyon Tesvikleri: Calisanlarin yenilik¢i katkilarmi odiillendirmek ve
tanimak i¢in mevcut mekanizmalar.

. Zaman ve Kaynak Tahsisi: Organizasyonun inovasyon faaliyetleri i¢in 6zel

zaman ve kaynak tahsis etme derecesi.

Gicli bir inovasyon kiiltiirii, ¢alisanlar1 yaratici problem ¢6zme ve isbirlik¢i ¢abalarla

motive etmek i¢in gereklidir.

Ortakhik Kapasitesi

Bu kategori, organizasyonun etkili ortakliklar kurma ve siirdiirme yetenegini

degerlendirmektedir.

Ana boyutlar sunlardir:

. Ortak Secimi: Is birligi icin uygun ortaklar1 belirleme ve segme siiregleri ve
kriterleri.

. Ortaklik Yogunlugu ve Etkinligi: Ortaklarla etkilesimlerin derinligi ve
siklig1, ortak projeler ve bilgi paylasimini icermektedir.

. i¢ Is birligi: i¢ ekipler ve departmanlar arasindaki isbirliginin etkinligi.
Giiclu ortakliklar kurmak, organizasyonun dis bilgi ve kaynaklara erigimini artirarak

basarili inovasyon i¢in kritik 6neme sahiptir.

Bilgi Zinciri

Bilgi zinciri kategorisi, organizasyonun inovasyon siireci boyunca bilgiyi etkili bir

sekilde yonetme yetenegine odaklanmaktadir.

Ana boyutlar sunlardir:
. Oziimseme Kapasitesi: Organizasyonun dis bilgiyi tanima, 6ziimseme ve

uygulama yetenegi.
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. Bilgi Yayilim: Bilgilerin i¢ ve dis paylasim siiregleri, i¢goriilerin etkili bir
sekilde yayilmasini saglamaktadir.
. Yeni Teknolojiyi Benimseme: Inovasyonu kolaylastiran yeni teknolojileri

benimseme istegi ve yetenegi.

Iyi yonetilen bir bilgi zinciri, organizasyonlarmn dis i¢gdriilerden faydalanmasini ve

inovasyon yeteneklerini artirmasini saglar.

Dijital Olgunluk

Bu kategori, inovasyon siireclerini desteklemek icin dijital teknolojilerin

entegrasyonunu degerlendirmektedir.

Ana boyutlar sunlardir:

. Dijital Araclar ve Platformlar: Dijital araglarin is birligi, iletisim ve bilgi
paylagimini kolaylastirmak i¢in ne dl¢iide kullanildigr.

. Dijital iiretim ve operasyonlar: Organizasyonun {iiretim siireglerinde ve
operasyonlarindaki dijital olgunluk derecesi

. Dijital tedarik zinciri: Tedarikgilerle iliskilerde dijital olgunluk seviyesi
Dijital olgunluk, A&D sektoriinde giderek daha onemli hale gelmektedir, ¢linkii
organizasyonlarin daha verimli caligmasini ve piyasa degisikliklerine hizli bir sekilde

yanit vermesini saglar.

Olgunluk Seviyeleri

Onerilen model, organizasyonlari Seviye 1 (Baslangic) ile Seviye 5 (Optimize)
arasinda bes olgunluk seviyesine ayirmaktadir. Her seviye, organizasyonun agik

inovasyon uygulamalarini benimsemedeki ilerlemesini yansitmaktadir.

. Seviye 1: Baslangi¢ — Bu seviyedeki organizasyonlar, inovasyon i¢in minimal
yapilandirilmis siireclere sahiptir ve tutarl bir stratejiye sahip degildir.
. Seviye 2: Gelismekte — Organizasyonlar, baz1 yenilik¢i uygulamalar1 hayata

gecirmeye baslar, ancak yonetim ve kiiltiirde dnemli zorluklarla karsilagsmaktadir.
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. Seviye 3: Planh — Organizasyonlar, resmi yonetim yapilar1 ve tanimlanmis bir
inovasyon stratejisi olusturmus, orta diizeyde ortaklik ve bilgi yonetimi yeteneklerine
sahiptir.

. Seviye 4: Olgun — Organizasyonlar, dis ortaklarla gii¢lii is birligi sergilemekte
ve saglam bir inovasyon kiltirii ile etkili bilgi yonetimi uygulamalarina sahip
olmaktadir.

. Seviye 5: @lham Verici — Organizasyonlar, acik inovasyonu stratejik
cercevelerine tamamen entegre etmis, siirekli inovasyonu yonlendirmek icin dijital
araclar ve ileri diizey ortakliklardan yararlanmakta ve diger firmalara onciiliik

etmektedir.

Acik inovasyon olgunluk modeli, sadece teoriye bir katki degil ayn1 zamanda Tiirk
A&D sektoriindeki organizasyonlar icin pratik bir ara¢ olarak tasarlanmistir.

Sektordeki firmalar bu modeli birkag farkli sekilde kullanabilir:

Kendini Degerlendirme: Organizasyonlar, mevcut olgunluk seviyelerini anlamak ve
iyilestirme  alanlarin1  belirlemek  igin  modeli  kullanarak  kendilerini

degerlendirebilirler.

Stratejik Planlama: Model, organizasyonlarin inovasyon gabalarini is hedefleriyle
uyumlu hale getirmelerine yardimci olarak stratejik planlama siireglerini iyilestirebilir.
. Karsilastirma: Sirketler, inovasyon yeteneklerini rakip sirketler ve tedarik
zincirlerindeki sirketlerle karsilastirarak bilgi paylasimimi ve en iyl uygulamalarin

yayilimini kolaylastirabilirler.

Diger yandan, 6nerilen model, A&D sektoriindeki gesitli paydaslar i¢in 6nemli etkilere

sahiptir:
Yoneticiler ve Idareciler: Model, inovasyon yeteneklerini degerlendirmek ve

gelistirmek icin net bir gerceve sunarak bilingli karar alma siireglerini miimkiin

kilmaktadir.
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Politika Yapicilar: Modelden elde edilen iggoriiler, politika yapicilarin A&D

endiistrisinde inovasyonu destekleyen ortamlar gelistirmelerine rehberlik edebilir.

Akademisyenler ve Arastirmacilar: Model, agik inovasyon ve dinamik yetenekler
konusundaki akademik tartismalara katkida bulunarak gelecekteki arastirmalar i¢in bir
temel saglamaktadir.

Onerilen agik inovasyon olgunluk modeli, Tiirk havacilik ve savunma endiistrisinde
inovasyon yeteneklerini degerlendirmek ve gelistirmek i¢in kapsamli bir ¢ergeve
sunmaktadir. Strateji, kiiltiir, ortakliklar, bilgi yonetimi ve dijital olgunluk gibi kritik
boyutlara odaklanarak, organizasyonlara uygulanabilir i¢ goriiler saglamaktadir. A&D
sektorii gelismeye devam ederken, bu modelin benimsenmesi, organizasyonlarin agik
inovasyonun karmasikliklarin1 asmalarina ve siirdiiriilebilir rekabet avantaji elde

etmelerine yardimci olabilir.

Ampirik Calisma

Bu boliim, Tiirk havacilik ve savunma (A&D) endiistrisinin agik inovasyon
olgunlugunu degerlendirmek amaciyla yapilan ampirik arastirmanin bulgularini
sunmaktadir. Arastirma, onde gelen bir orijinal ekipman iireticisi (OEM) ve onun
ekosistemine odaklanmaktadir. Bu boliim, anketlerden elde edilen nicel verileri ve
goriismelerden elde edilen nitel i¢ goriileri sentezleyerek, sektordeki agik inovasyon

uygulamalarinin mevcut durumuna dair kapsamli bir genel bakis sunmaktadir.

Arastirma ilk olarak Sirket A’nin orta ve {ist diizey yoOneticileri ile gerceklestirilmistir.
E-posta yontemi ile anket formatinda hazirlanan acik inovasyon olcegi 300’iin
iizerinde yoneticiye iletilmis ve elektronik olarak anketi cevaplamalar1 beklenmistir.
Geri doniis oranini artirmak i¢in ilgili yoneticilerle yiiz yiize ve telefonla goriigmeler
yapilmis ve ankete katilimlar1 hatirlatilmistir. Geri dontisler 1 ayda tamamlanmig ve
geri doniis sayist 121 olmustur. Sirket A’nin olgunluk analizi yapilirken, bu 121
katilimcinin yani sira, olgunluk 6lgeginin olusturulma asamasinda yar1 yapilandirilmis
formatta iist diizey yoneticilerle yapilan miilakatlar da dikkate alinmistir. Ayrica
sirketin kurumsal dokiimanlar1, prosediirleri, sistemleri, siirecleri gozden gegirilmis ve

gozlemler yapilmigtir. Bu yontemle nicel olarak toplanan verinin nitel verilerle
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dogrulanmasina ve olgunluk 6lgeginin glivenilirliginin teyitine ¢alisilmistir. Analizler
nicel ve nitel verilerin birbiri ile uyumlu ve anlamli bir biitiin olarak ¢alistigin
gostermektedir. Sirket A’nin ekosisteminde yer alan firmalara anket bu bulgu 15181nda

gonderilmistir.

Tiirk havacilik ve savunma ekosisteminin acik inovasyon olgunlugunu anlamak i¢in
Sirket A’nin yami sira ekosistemde yer alan firmalara da ulagmak hedeflenmistir.
Havacilik ve savunma sektorii sektoriin gerektirdigi karmasik teknolojiler ve
biitiinleyici tedarik zinciri yapist nedeniyle bir ekosistem olarak anilmaktadir. Sektor
genel olarak oligarsik bir yapida olup ana bir firma etrafinda sekillenen orta ve kiigiik
Olcekli firmalardan olusmaktadir. Sektoriin tirlin ve hizmetlerin miisterileri, devlet
kurumlan ve/veya hava yolu sirketleri gibi kurumsal yapilardir. Bu kurumlar biiyiik
Ol¢ekli satin alim ihaleleri agmakta ve isi genellikle OEM denilen entegrator firmaya
vermektedir. Bu sebeple tek bagina Sirket A’y incelemek yerine, bu sirketin etrafinda
konuslanan Tiirk havacilik ve savunma ekosistemine dahil sirketler de arastirmaya
dahil edilmistir. Onerilen agik inovasyon olgunluk 6l¢egi firma yetkinliklerini lgmek
lizere tasarlandigindan, iiniversiteler, arastirmacilar, meslek orgiitleri, politika
yapicilar ve miisteriler arastirma disinda birakilmistir. Esasen, Sirket A’nin tedarik
zincirinde yer alan alt ytiklenicilere, proje ortaklarina ve sistem tireticilerine ulasmak
hedeflenmistir. Ekosistemde anketin ulastigi firmalarin 200 iizerinde oldugu
diistiniilmektedir. 52 firma ankete geri doniis yapmistir. Bu firmalar1 gozlemlemek ve
kurumsal sistemlerine eriserek nicel sonuglari teyit etmek miimkiin olmamistir, ancak
Sirket A’da elde edilen anket giivenilirliginin ekosistem firmalarinda da devam ettigi

varsayilmistir.

Anket verilerinin nicel analizi, 6nerilen modelin bes kategorisi ve 16 boyutu igin

olgunluk seviyelerinin net bir resmini sunmaktadir. Sonuglar asagida 6zetlenmistir:

Strateji ve Yonetisim

Olgunluk Seviyesi: Bulgular, OEM'in bu kategoride seviye 3 (Planli) bir olgunluk

seviyesinde oldugunu gdstermektedir.
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e Strateji: Tanmimlanmig bir inovasyon stratejisi mevcuttur, ancak uygulamasi her
boliimde 6lgeklenmis ve uygulanir degildir.

 Ydnetim Destegi: inovasyon girisimleri igin yonetim destegi orta diizeydedir; bazi
yoneticiler inovasyonu aktif olarak desteklerken, digerleri tereddiit etmektedir.

e Yonetisim: yapilar1 mevcuttur, ancak inovasyon siireglerindeki roller ve
sorumluluklar konusunda belirsizlik bulunmaktadir.

Inovasyon Kiiltiirii

Olgunluk Seviyesi: Organizasyon, inovasyon kiiltiirii agisindan seviye 3 (Planli)

olarak derecelendirilmektedir.

o Siire¢ gelistirme: inovasyon faaliyetleri i¢in tanimli bir siire¢ mevcuttur ancak bu
stirecin performans gostergeleri net degildir ve tim sirkete yaygin olarak
uygulanmamaktadir.

e Risk toleransi: Calisanlar, yenilik¢i faaliyetlere katilma istegi gostermektedir,
ancak basarisizlik korkusu ve sinirli risk toleransi gibi 6nemli engeller bulunmaktadir.
« Odiillendirme: inovasyon igin tesvikler mevcuttur, ancak bu ddiiller agik kriterlere
gore ve periyodik olarak uygulanmamaktadir; ayrica tesviklerin igerigi
cesitlendirilmemistir.

« Zaman ve biitge: Inovasyon faaliyetleri icin ayrilmis ve giinliik is yiikiiniin diginda
taniml1 bir zaman ve belirli acgik biitgeler yoktur. Calisanlar giinliik is yiikler1 ile

beraber bu faaliyetleri siirdiirtirler.

Ortakhik Kapasitesi

Olgunluk Seviyesi: OEM, ortaklik kapasitesi agisindan seviye 3 (planli) bir olgunluk

seviyesine sahiptir.

e Ortak secimi: ortak se¢imi bilgi ve ge¢mis tecriibelere gore yapilir. Potansiyel
ortaklar degerlendirilir ancak sistematik bir secim kriteri yoktur, secim yapilirken bir
strateji ve vizyon ortaya konulmaz ve ortaklarin performans degerlendirilmesi belirgin

degildir.
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e I birligi yogunlugu ve etkinligi: is birligi yogunlugu resmi ve ¢ogunlukla kisa
vadelidir. Is birlikleri belli alanlara yogunlasmistir ve etkinlikleri diizenli takip
edilmez.

e I¢ is birligi tesvik edilir, ancak departmanlar arasi birlikte calisma kiiltiirii

oturmamistir, bu konudaki egitim ve destekler gelisime agiktir.

Bilgi Zinciri

Olgunluk  Seviyesi: Bilgi zinciri kategorisi seviye 3 (Planli)) olarak

derecelendirilmistir.

o Oziimseme kapasitesi: calisanlar ve yoneticiler digsal bilgiyi tanima ve dgrenme
konusunda heveslidir. Ancak bu bilgiyi transfer etmek ve igsel bilgi ile birlestirmek
i¢in bir sistem ve yeterli olgunluk bulunmayabilir.

e Yeni teknolojilere adaptasyon: teknolojiler ilgili boliimler tarafindan takip edilir,
teknolojinin adaptasyonu i¢in siliregler mevcuttur. Ancak bu bir stratejik plana gore
yapilmaz ve teknolojiye uyumun performans gostergeleri takip edilmez.

e Teknoloji benimseme ilerlemektedir, ancak yeni araglar i¢in egitim ve destek

konusunda eksiklikler bulunmaktadir.

Dijital Olgunluk

Olgunluk Seviyesi: OEM ve ekosistem dijital olgunluk agisindan seviye 3 (Planli)
olarak olctilmiistiir.

o Dijital bilgi Uretimi ve paylasimi: digital araglar iizerinden bilgi iiretimi ve
paylasimi yapilabilir.

« Dijital iiretim ve faaliyetler: Uretimde ve kurumsal operasyonlarda dijital araclar
entegre bir sekilde caligir. Digital veri analizi, karar alma ve kaynak planlama yaygin
olarak bulunmamaktadir.

 Dijital tedarik zinciri: bazi tedarik zinciri teknolojilerine entegrasyon saglanmis
olsa da, genel olarak izole yapilar mevcuttur. Gelistirme projeleri heniiz

planlanmamuistir ve dijital entegrasyon zayiftir.
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Sirket A’nin ve ekosistemin acik inovasyon olgunlugunu 6zetleyen tablo asagida
verilmigtir. Ampirik c¢alismanin son bdliimiinde katilimcilardan acik inovasyon
olgunlugunu artirmak i¢in politika 6nerileri istenmistir. Toplam 126 kisi 6neri vermis
olup, gelen Onerilerin sayis1 178 adettir. Bu oneriler 5 olgunluk kategorisine gore

gruplandirilarak analiz edilmistir.

Tablo Sirket A ve Ekosisteminin Agik Inovasyon Olgunluk Seviyeleri

Sirket A Ekosistem Sirket A Ekosistem
Kategori Kategori Boyut Boyut
] Boyut
Kategori Olgunluk | Olgunluk Olgunluk Olgunluk
Seviyesi Seviyesi Seviyesi Seviyesi
Inovasyon Stratejisi 33 3.1
Strateji ve . .
3.1 3.0 Y Onetim Destegi 3.0 3
Yonetisim
Y Onetigim 2.9 2.6
Siire¢ Gelistirme 2.9 25
InCJj/afyc.)'n 29 2.8 Risk Tolerans1 34 3.1
Kultird Odiiller 31 23
Zaman ve Biitge 2.5 2.8
Ortak Se¢imi 3.2 3.1
is Birligi Ortaklik Yogunlugu
’ -g- 2.8 3.1 £ ] g 3.1 3.1
Kapasitesi ve Etkinligi
Kurum i¢i Is Birligi 2.7 31
Oziimseme
3.1 32
Kapasitesi
Bilgi Yeni Teknolojilere
o 31 3.3 3.1 34
Zinciri Uyum
Bilgi Aglarina
i 3.2 33
Erisim
Dijital Bilgi Uretimi
3.0 3.1
Dijital ve PAylasimi
2.9 2.9 _
Olgunluk Dijital Uretim ve
3.2 2.9
Operasyonlar
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Dijital Tedarik
o 22 2.3
Zinciri
Sirket A’min A¢ik inovasyon Olgunlugu 3.0
Ekosistemin Acik inovasyon Olgunlugu 3.0

Stratejik Uyum

Gortsiilen kisiler, inovasyon stratejilerinin genel is hedefleriyle uyumlu olmasinin
Onemini vurgulamistir. Baz1 yoneticiler, inovasyon stratejisinin mevcut oldugunu,
ancak tiim departmanlar tarafindan tam olarak benimsenmedigini ve bu durumun

pargali ¢abalara yol actigin1 belirtmistir.

Kiiltiirel Engeller

Geri dontisler inovasyonu engelleyen kiiltiirel engelleri, muhafazakar bir zihniyet ve
risk almaktan kacinma olarak belirtmistir. Yoneticiler, deneyimi tesvik eden ve
basarisizligi Ogrenme firsati olarak kucaklayan bir kiiltiirel degisime ihtiyag
duyuldugunu ifade etmistir.

Isbirlik¢i Uygulamalar

Onerilerde, dzellikle iiniversiteler ve teknoloji firmalariyla mevcut ortakliklarin giicii
vurgulamistir. Bu is birliklerinin basarili projelere ve yeniliklere yol agtig
belirtilmistir; ancak bu iliskileri yonetmek i¢in yapilandirilmis yaklagimlara ihtiyag

oldugu ifade edilmistir.

Bilgi Yonetimi
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Oneriler sektoriin bilgi paylasimi i¢in mekanizmalara sahip oldugunu, ancak bunlarin
etkin olmadigini ortaya koymustur. Bircok yonetici kritik bilgilere erisimde zorluklar
bildirmistir; bu da yenilik yapma yeteneklerini engellemektedir. Goriisiilen kisiler,
bilgiye daha iyi erisim saglamak i¢in bilgi yonetim sistemlerinin (bulut teknolojisi)

gelistirilmesini dnermistir.

Dijital Doniisiim

Yoneticiler, dijital doniisiimiin yeniligi yonlendirmedeki onemini kabul etmistir.
Ancak, dijital teknolojilerin faydalarini en {ist diizeye ¢ikarmak i¢in daha fazla egitim

ve destege ihtiya¢ duyuldugunu dile getirmislerdir.

Ampirik arastirmadan elde edilen bulgular Tiirk A&D endiistrisindeki agik inovasyon
olgunluguna dair dngoriiler sunmaktadir. Her ne kadar tiim sektoriin olgunlugu daha
kapsamli ¢calismalara agik olsa da, sektoriin basat sirketlerinden biri ve onun etrafinda
konuglanmis ekosistemi incelemek sektoriin agik inovasyon olgunlugu i¢in dnemli bir
gosterge niteligindedir. Nicel ve nitel veriler, organizasyonun inovasyon
yeteneklerindeki giiclii ve zayif yonleri ortaya koymakta ve gelecekteki stratejik hedef
ve politika araclar i¢in degerli i¢ goriiler sunmaktadir. Belirlenen bosluklari ele alarak
ve mevcut gli¢lii yonlerden yararlanarak, katilimer sirketler inovasyon uygulamalarini
gelistirebilir ve Tiirk havacilik ve savunma sektoriiniin genel rekabetciligine katkida
bulunabilirler. Ac¢ik inovasyon kavrami yasayan ve zaman ig¢inde degisime
ugrayabilecek bir olgudur. Gelistirdigimiz 6lcek de bu yapiya uyumlu olarak

tasarlanmis ve gelecekte iyilestirmeye aciktir.

Sonuclar ve Politika Onerileri

Bu boliim, Tiirk havacilik ve savunma (A&D) endiistrisinin agik inovasyon olgunlugu
ile ilgili arastirma bulgularindan ¢ikarilan sonuglar1 sunmakta ve sektor icindeki

inovasyon yeteneklerini artirmaya yonelik uygulanabilir politika Onerileri
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icermektedir. Bu boliim, ampirik verilerden elde edilen iggoriileri sentezlemekte,
paydaslar i¢in daha saglam bir inovasyon ekosistemini tegvik etmek amaciyla stratejik

eylemler ve politika araglar1 6nermektedir.

Acik inovasyon Olgunlugunun Mevcut Durumu

Bu arastirma, incelenen OEM sirketi ve ekosistemindeki firmalar temel alindiginda,
Tiirk A&D endiistrisinin, ac¢ik inovasyon uygulamalarinda planlanmis bir olgunluk
seviyesi (seviye 3) sergiledigini ortaya koymaktadir. Ana olgunluk kategorilerine
baktigimizda benzer sonuglar elde edilmistir. Hemen tiim boyutlar bu seviyesin
etrafinda toplanmis olup daha ileri agsamalar olan olgun (seviye 4) ve ilham verici
(seviye 5) kademelerinde performans gdosteren bir agik inovasyon yetkinligi
bulunmamaktadir. Sirket A ve ekosistem karsilagtirmali olarak incelendiginde oldukga
benzer yapilar ortaya ¢ikmistir. Her iki 6rneklem arasindaki kayda deger (%10-%25
arasinda) olgunluk seviyesi farklari inovasyon yonetisimi, risk toleransi,
odiillendirme, zaman ve biitge, kurum i¢i is birlikleri, yeni teknolojilerin adaptasyonu
ve dijital iiretim ve operasyonlar boyutlarinda meydana gelmistir. Bu boyutlardaki

farkliliklarin degerlendirilmesi gelecekteki arastirmalarin konusu olabilir.

Bulgular, net bir inovasyon stratejisinin mevcut oldugunu, ancak uygulamanin
departmanlar arasinda tutarsiz oldugunu ve kiiltiirel yapinin risk almay engelledigini
gostermektedir. Arastirmanin kritik bir sonucu, inovasyon stratejilerinin genel is
hedefleriyle uyumlu hale getirilmesinin gerekliligidir. Departmanlar arasinda tutarh
bir entegrasyon eksikligi, parcali inovasyon ¢abalarina yol agmakta ve bu da inovatif
girisimlerin potansiyel etkisini azaltabilmektedir. Tiim yOnetim seviyelerinin
inovasyon stratejisini anlamasimi ve desteklemesini saglamalidir. Arastirma,
organizasyon kiiltiiriniin  inovasyon sonuclarmi  sekillendirmedeki  roliinii
vurgulamaktadir. Muhatazakar bir zihniyet ve basarisizlik korkusu, ¢alisanlar arasinda
yaraticiligl ve risk almayr engelleyen yaygin engellerdir. Daha yenilik¢i bir ortam
olusturmak icin organizasyonlar, denemeler yapmayi ve basarisizliktan 6grenmeyi

degerli kilan bir kiiltiirii aktif olarak tesvik etmelidir.
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Dijital olgunluk, acik inovasyon yeteneklerini etkileyen kritik bir faktér olarak
tanimlanmaktadir. Bulgular, sektoriin dijital araclart benimseme konusunda ilerleme
kaydettigini, ancak veriyi ve teknolojiyi inovasyon i¢in etkili bir sekilde kullanmada
hala 6nemli bir bosluk bulundugunu onermektedir. Dijital doniisiim girisimlerini
hizlandirmak, bilgi yonetimini ve karar alma stireglerini gelistirmek i¢in dnemlidir.
Etkin bilgi yonetimi uygulamalari, inovasyonu kolaylastirmak i¢in hayati 6neme
sahiptir. Arastirma, birgok ¢alisanin ilgili bilgilere erisimde zorluklar yasadigini ve
bunun inovasyon c¢abalarina katkida bulunma yeteneklerini engelledigini
gostermektedir. Organizasyonlar, tiim seviyelerde bilgi paylasimini ve erisilebilirligi

tesvik eden saglam bilgi yonetim sistemlerine yatirim yapmalidir.

Politika Onerileri

Arastirmadan ¢ikarilan sonuglara dayanarak, Tiirk A&D endiistrisinde agik inovasyon

uygulamalarini gelistirmek i¢in strateji ve politika araglar1 sunulmaktadir

Destekleyici Bir inovasyon Ekosistemini Tesvik Etmek

Isbirlikgi ve iyi koordine edilen bir ekosistem, bilgi paylasimini ve kaynaklarin etkin
olarak bir araya getirilmesini tesvik eder; bu da daha yenilik¢i ¢oziimlere ve teknolojik
ilerlemelere yol acabilir. Politika yapicilar, sanayi, akademi ve hiikiimet arasinda
isbirligini tesvik ederek inovasyon ig¢in destekleyici bir ortam yaratmalidir. Bu,
fonlama girisimleri, inovasyon merkezleri ve igbirlik¢i aragtirma projeleri araciligiyla

gerceklestirilebilir.

Kiiltiirel Degisimi Tesvik Etmek

Risk almay1 ve deneme yapmayi1 kucaklayan bir kiiltiirii tesvik ederek, organizasyonlar
calisanlar1 inovasyon girisimlerine daha aktif bir sekilde katilmalart igin
giiclendirebilir. Organizasyonlar, inovasyon dostu bir kiiltiirti tesvik etmeyi amaclayan
programlar uygulamalidir. Bu, yaraticilik, risk yonetimi ve basarisizliktan 6grenmenin

onemi {izerine odaklanan egitim oturumlarini icermektedir.
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Inovasyon Stratejilerini Is Hedefleriyle Uyumlu Hale Getirmek

Inovasyon cabalar ile is hedefleri arasinda net bir uyum, girisimlerde tutarlilig1 artirir
ve organizasyonel performansa olan etkileri maksimize eder. Sirketler, inovasyon
stratejilerinin genel is hedefleriyle yakindan uyumlu oldugundan emin olmalidir. Bu,
hedefleri ve beklentileri netlestirmek i¢in yonetim ile ¢alisanlar arasinda diizenli

iletisim gerektirir.

Dijital Doniisiime Yatirim Yapmak

Dijital olgunlugun artirilmasi, organizasyonlarin verileri karar alma siiregleri i¢in
kullanmalarini, siirecleri kolaylastirmalarin1  ve is birligini  gelistirmelerini
saglayacaktir. Organizasyonlar, gelismis teknolojilere ve veri analitigi yeteneklerine
yatirim yaparak dijital doniisiimii 6nceliklendirmelidir. Ayrica dijital araglari etkili bir

sekilde kullanmalart i¢in egitim ve destek saglanmalidir.

Bilgi Yonetim Sistemlerini Gii¢clendirmek

Etkin bilgi yonetimi uygulamalari, organizasyonun bilgiyi 6zliimseme kapasitesini
artirarak digsal bilgiyi daha iyi kullanmasini ve inovasyon sonuglarin iyilestirmesini
saglar. Sirketler, bilgi paylasimim1 ve erisilebilirligi kolaylastiran kapsamli bilgi
yonetim sistemleri gelistirmeli ve uygulamalidir. Calisanlar ve ortaklar arasinda is
birligi ve bilgi aligverisi i¢in platformlar olusturulmalidir.

Merkezi bir yapi ile inovasyon yonetisimi ve tesvikleri diizenlemek

Sirketler tekrarlayan projeler ve verimsiz kaynak kullaniminin 6niine merkezi bir
otoritenin gegebilecegini belirtmektedir. Bu ¢ergevede var olan bir kuruma inovasyon
faaliyetlerini koordine etme ve tesvik etme gorevi verilebilir yahut yeni bir kurumsal

mekanizma ile ekosistemin inovasyon yonetisimi saglanabilir.

Arastirmanin Kisitlar1 ve Gelecek i¢in Arastirma Onerileri

Bu calisma, gelecekteki arastirmalar i¢in yol agabilecek sinirlama ve firsatlar

sunmaktadir. Bu boliimde, baslica siirlamalart kisaca 6zetleyecek ve gelecekteki
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arastirmalar i¢in potansiyel alanlar Onerecegiz. Bu arastirmada kullanilan agik
inovasyon yetkinliklerini dlgmeye c¢alisan 16 boyutu yansitan anket sorulari, nicel
olarak acik inovasyon olgunlugunu dlgmeyi amaglamistir. Bunun yani sira, nitel
yapidaki Sirket A’da {ist diizey yoneticilerle yapilan miilakatlar ve yazili ve yazih
olmayan deliller ve goézlemler nicel bulgular1 dogrulamak i¢in kullanilmistir. Ancak,
ekosistem i¢in boyle bir dogrulama miimkiin olmamistir. Bu nedenle, nitel ¢alismalar
aracilifiyla ekosistem olgunlugunu daha derinlemesine anlamak ve bdylece bu
arastirmanin sonuclarini dogrulamak, Tiirk A&D endiistrisinin OI olgunlugunu

Olemekle ilgilenen gelecekteki arastirmacilara yeni ¢alisma alanlar1 saglayabilir.

Bu calismada, Tiirk A&D sektoriiniin OI olgunlugunu projekte etmek i¢in inovasyon
ekosistemi yaklasimi kullanilmaktadir. Bagat bir havacilik OEM sirketi, ¢calismanin
ana noktas1 olarak konumlandirilmistir ve Sirket A'min ekosisteminde yer alan
tedarikgiler, arastirma ve tiretim ortaklar ile alt yiikleniciler incelenmistir. Gelecekte,
aragtirmacilar bu ¢aligmanin verileri ile karsilagtirmak ve daha genellenebilir sonuglar
elde etmek icin anketi daha genis bir ornekleme dagitabilir veya elektronik, silah
sistemleri, mithimmat, kara ve deniz sistemleri gibi diger segmentleri arastirabilirler.
A&D endistrisinde agik inovasyon, sektor sirketlerinin yenilik sistemlerini agma
cabalarina ragmen nadiren incelenmistir ve endiistrinin agik inovasyon sistemleri ile

olan iligkisini daha iyi anlamak i¢in aragtirmacilara genis firsatlar sunulmaktadir.

Bu arastirma, firma seviyesi bir yetenek modeli gelistirmeyi ve firmalarin olgunlugunu
A&D sirketlerinin yoneticileri tarafindan yanitlanan bir calisma ile O6lgmeyi
hedeflemektedir. Arastirmacilar, lniversiteler, miisteriler ve hiikiimet ile sanayi
kuruluslart gibi paydaglar kapsam disinda tutulmustur. Gelecekte, arastirmacilar agik
inovasyon olgunlugunu yalnizca sirket diizeyinde degil, daha genis bir paydas
yelpazesini kapsayacak sekilde 6lgmek i¢in bir metodoloji gelistirebilirler. Ayrica,
arastirmacilar yanitlayici olarak yoneticiler yerine calisanlara odaklanabilir ve bu iki

farkli tarafin agik inovasyon algisindaki farkliliklart inceleyebilirler.

Bu arastirmada kullanilan AHP teknigi, diger endiistriler i¢in 6zel sonuclar ortaya

cikarma firsatina sahiptir. Her sektoriin kendine 6zgii oncelikleri, kiiltiirii, teknoloji ile
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iliskisi ve agiklik algis1 ve ihtiyaci vardir. Bu nedenle, sektore 6zel bir olgunluk modeli
tasarlamak i¢in boyutlar1 belirlemek ve agirliklandirmak, arastirmacilarin gelecekte

daha fazla calisma yapmalart i¢in tesvik edici olabilir.

Bu arastirmanin, gelecekteki politika ¢alismalari i¢in etkileri ve i¢ goriileri vardir. Bu
arastirmanin ana hedefleri, bir model tasarlamak ve Tirk A&D endiistrisinin agik
inovasyon olgunlugunu belirlemek i¢in ampirik bir ¢calisma yapmaktir. Biitlinleyici bir
calisma olarak, katilimcilarin politika Onerileri, Sirket A'nin, ekosisteminin ve
nihayetinde endiistrinin olgunluk seviyesini artirmak icin politikalar ve stratejiler
Oonermek amaciyla toplanmigtir. Bu arastirmada elde edilen bulgular ve veriler, ana
odagi politika gelistirmek olan ve Tiirk A&D sektoriiniin agik inovasyon olgunlugu ile

ilgilenen arastirmacilara kap1 agabilir.

266



G. THESIS PERMISSION FORM / TEZ iZiN FORMU

(Please fill out this form on computer. Double click on the boxes to fill them)

ENSTITU / INSTITUTE

Fen Bilimleri Enstitiisii / Graduate School of Natural and Applied Sciences
Sosyal Bilimler Enstitiisii / Graduate School of Social Sciences
Uygulamal Matematik Enstitiisii / Graduate School of Applied Mathematics

Enformatik Enstitiisii / Graduate School of Informatics

O 00X O

Deniz Bilimleri Enstitiisii / Graduate School of Marine Sciences

YAZARIN / AUTHOR

Soyadi / Surname : SAHIN
Adi/ Name : ARZU

Béliimii / Department  : Bilim ve Teknoloji Politikas1 Calismalari / Science and
Technology Policy Studies

TEZIN ADI / TITLE OF THE THESIS (ingilizce / English): OPEN INNOVATION MATURITY
OF TURKISH A&D INDUSTRY

TEZIN TURU / DEGREE: Yiiksek Lisans / Master [_] Doktora/PhD [X]

1. Tezin tamam diinya capinda erisime agilacaktir. / Release the entire
work immediately for access worldwide. ]

2. Tez iki yil siireyle erisime kapal olacaktir. / Secure the entire work for
patent and/or proprietary purposes for a period of two years. * ]

3. Tez alt1 ay siireyle erisime kapah olacaktir. / Secure the entire work for
period of six months. * X

* Enstitii Yonetim Kurulu kararinin basilt kopyasi tezle birlikte kiitiiphaneye teslim edilecektir. |
A copy of the decision of the Institute Administrative Committee will be delivered to the library
together with the printed thesis.

Yazarin imzasi / Signature .........c..coccecevennee Tarih /Date .....cccocovveveeennen.
(Kiitiiphaneye teslim ettiginiz tarih. Elle doldurulacaktir.)
(Library submission date. Please fill out by hand.)

Tezin son sayfasidwr. | This is the last page of the thesis/dissertation.

267





